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PART 1: VISITOR FROM THE DEEP BLACK

CHAPTER 1

For millions of years, the sun had merely been the brightest point of light in the sky, acold beacon little
different from the thousands of others visible in the ebon firmament. Now it was growing perceptibly
larger month by month, year by year. The change was not without precedent. A billion years earlier, the
planetoid had collided with abit of orbiting debris out beyond Pluto. The force of the impact had dtered
itsorhit forever. One hundred eleven timesthe planetoid had plunged deep into the fires of the inner
Solar system, whirled quickly around the sun, and then retreated once more into the cold black. The
ordeal had been presaged each time by abrightening of the distant yellow Star.

About the time the sun began to show a visible disk, the ice plains and cliffs began to stir with
ethereal winds as hydrogen and oxygen frost turned slowly to vapor. Initially these winds were as
insubstantial aswraiths, little more than individual molecules escaping the planetoid’ s weak
gravitation. Later, when the sun had grown till larger in the sky, the snowy surface began to
emit gentle puffs of gas, dust, and vapor. Weak though it was, the planetoid’ s gravity was
sufficient to wrap it with a wisp of vacuum-thin fog. By the time the flying mountain crossed the
orbit of Uranus, the fog had grown thick enough to obscure it from anyone who might pick it out
among the background stars.

#

Amber Hastings sat at her desk and wistfully watched Farside Observatory’ sbig
hundred-meter-effective compound tel escope swing ponderoudy into position. Her vantage point was
amogt directly up-sun from the giant instrument. As she watched, lengthening black shadows stretched
acrossthe floor of Mendeleev Crater. The view was from one of the pylon cameras situated to provide
apanoramic view of the Solar System’ slargest astronomicd instrument. In the background, the
grey-brown wall of the crater’ swestern rim thrust above the curved horizon in stark relief unsoftened by



atmosphere.

The telescope appeared to be a species of giant meta flower springing forth from Luna sairless, erile
soil. Theflower’ s hexagond |eaves reflected their surroundings with the distortion of parabolic mirrors.
At three places around the instrument’ s periphery, flat mirrors were lifted skyward on cherry picker
boomsin semblance of weirdly jointed samens. The likenessto an aien plant was heightened by the
telescope’ s dust dome, whose elght sections lay folded back like the petals of arose.

Amber watched asthe giant instrument finished pivoting toward a section of sky near

Gadactic-South. Starlight was reflected from the telescope’ s five-meter-diameter mirrorsinto the Number
3 concentrator, which sent the highly focused image to the beam director. From there, the photonswere
directed into the instrument room of the observatory fifty meters below the crater floor. Therethelight
was sampled by an array of sophisticated devicesin the hope that it could be madeto yield its secrets.

Amber Elizabeth Hastingswas atypica Lunarian - tdl by Earth standards (180 centimeters) and tending
toward lankiness. The shorts, singlet, and dippers, which were normd attire for Luna s air-conditioned
cities, did littleto hide afull, if large boned figure. Amber wasaNordic blondewith blueeyes. In
contravention of the short hairstyles preferred by most Lunarian women, shewore her hair at shoulder

length.

Amber had been born twenty-five years earlier in the small community of Miner’sLuck, located near
Dawin Crater in the Nearside Highlands. At age eighteen, she had entered the University of Lunawith
the intention of becoming an Environmental Engineer. She had quickly decided that alife spent in the
bowels of Luna s cities held no attraction for her, and had begun to search for anew profession.

Attending auniversity is supposed to prepare onefor later life. In Amber’s casg, it had only emphasized
her antipathy to the usua courses of study. The only class she enjoyed during her freshman year was
Introduction to Asironomy.

Like most Lunarians, Amber had never paid much attention to the sky. Luna s underground cities gave
few opportunitiesto stargaze. Since Amber had been raised on Nearside, whenever she did have
occasion to study the sky, the view overhead had always been dominated by the Earth. Compared to
the Mother of Men, thetiny pinpricks of light that were the stars seemed pale and insignificant.

Introduction to Astronomyhad opened her eyesto the universe beyond Luna. She had marveled at the
spiral sweep of the Andromeda Galaxy, been awed by the blazing blue-white glory of the Pleiades, and
had sighed over the muted multispectra beauty of the Horsehead Nebula. Each new reveation had
caused her to want to learn more. Therefore, at the end of her first year, Amber had switched her mgjor
to astronomy, intending the change to be a stopgap until she could find something permanent.

Three yearslater, and somewhat to her own surprise, Amber had found herself the recipient of a
Bachelor of Astronomica Science degree. With it had come an offer for ajob on the saff of Farside
Obsarvatory. She had accepted happily amid visons of quickly making abrilliant discovery. Redlity had
turned out to be less glamorous.

Asin so many other fields, the computer revolution had changed astronomy forever. Gone were the days
when alone scientist bundled up againgt the cold air and spent the night in the observation cage of agiant
telescope. Gone too were the weeks and months spent poring over photographic plates with magnifiers,

or intedioudy plotting the absorption lines of stellar spectrums.

A modern astronomer could St in his easy chair anywhere in the Solar system, work out an observation
program, and transmit his request and charge number to his observatory of choice. In due course, he
would receive multispectral views and numerica data, al neatly annotated. 1n between request and



result, the process was virtualy untouched by human hands.

Inthelast quarter of the twenty-first century, an observatory’ s computers pointed its telescopes and
directed them to track the stars through the sky. The computers controlled viewing times and exposures,
recorded the data, and produced the reports. Sometimes while analyzing data, the computers chanced
upon discoveries unrelated to the objects under study. When this happened, they sought the attention of
the human gaff.

Thus, it was that Amber Hastings was monitoring the big telescope when the observatory’ s computer
sgnaed for her attention.

“What isit?’ she asked, qifling ayawn.

“I have an asteroid/comet discovery report,” the machine said in itstoo perfect baritone. “Do you wish to
review it now?’

“Might aswdll,” shereplied. “I don't get off duty for four more hours.”

Asthemost junior of Farside Observatory’ s staffers, Amber had been assigned as Intra-System
Specidist, which meant that she wasin charge of confirming and recording new sightings of cometsand
agteroids. In her three years with the observatory, she had checked out haf-a-thousand sightings. The
excitement had long since worn off.

The screenin front of her lit to show agarfiedd. She recognized Open Cluster NGC 2301, which had
been the subject of along observation program two weeks earlier. Surrounding the cluster was athicket
of stars. Amber let her gaze siweep quickly acrossthe screen. At firgt, she saw nothing out of the
ordinary. Then her eyeswere drawn to the lower right hand corner of the screen. There she found adim
smudgeof light.

“That it?" she asked as she reached out to touch the image with her finger.
“Affirmative,” the computer responded. “ This frame was taken ten daysago at 13:12:15UT”

Amber read off the object’ s position data, noting that it was nearly in the plane of the ecliptic and off in
the direction of Monoceros. “What makes you think it sacomet? That areaiis near the Rosette Nebula
and that big patchin Orion.”

“The spectrum isthat of atypica comet coma shining by reflected sunlight.”
“Dopplered?’

“yYes”

“How far?’

“Sufficient to indicate avel ocity of 10 km/sec inbound aong the observation vector.”
“Interesting,” Amber mused. “ Size estimate?’

“None.”

“Digtance estimate?’

“None. Thisisthe soleview of the object.”



Amber nodded. One of the grest frustrations of astronomerswas the lack of amethod for determining
distance from asingle photograph. To triangulate an object’ s position, it was necessary to obtain two
views from widely separated points, or three viewstaken at different times from asingle vantage point.

Amber noted the details of the origina sighting, including the fact that only one-quarter of The Big Ey€e's
400 mirrors had been active. It was not unusua for the telescope to be split into three independent
clugters, each of which would then study a different section of sky. Indeed, it wasthis ability to pursue
multiple observations that enabled Farside Observatory to keep up with demand. Even so, the waiting
list for the big telescope was along one.

“When will The Big Eye be ableto recheck thissighting?” Amber asked.
“Eight months, barring cancdllations or unscheduled maintenance,” the computer responded.
Amber sghed. “ Swing the 60 centimeter into position and get me a second view.”

“I am unable to execute your command. That section of sky isno longer visble. It set behind the western
rim three days ago.”

“How long beforeit risesagain?’
“Two weeks.”

“Very well,” Amber replied. “ Schedule a 60 centimeter observation as soon as possible following its
regppearance. If you do not find the object at its previous position, run a standard survey for three
fidds-of-view around that point. Notify me when you have completed your task. Repesat.”

The computer repeated Amber’ s orders, then returned the screen to its picture of the Big Eye. Amber
returned to her other work and forgot about whatever it was that the computer had discovered.

#

Thomas Bronson Thorpe bounded into the black sky in ajump no Olympic athlete had ever dreamed

of. The sound of his own breathing was loud in his ears as he rose a dozen meters above the
pockmarked plain. The sun was below the horizon, but the crescent Earth, with adightly fuller Luna
beyond it, was high in the sky. The blue-white radiance of Earthshine cast atwilight glow over The
Rock’ s barren landscape. As he reached the top of hisarc, Thorpe let his practiced gaze sweep across
the small world. Everywhere around him lay the clutter of heavy industry. To mos, it would have
seemed a horizon-to-horizon junkyard. To Tom Thorpe, every empty gas cylinder and bit of used cable
was atestament to humanity’ s triumph over an uncaring universe.

Contrary to its name, The Rock contained very little stony matter. In fact, it was nearly pure nickel-iron.
For billions of years, the asteroid had followed its dliptical path around the Sun, occasiondly passing
closeto the beautiful blue-white world that was Earth. Because of the asteroid’ ssmall diameter (4
kilometers) and the ten-degree inclination of its orbit, The Rock had evaded notice for much of history.
Its anonymity had ended in 2037. Inthat year, it had gpproached to within two million kilometers of
Luna, The Rock’s closest passage in more than a century.

The asteroid might have escaped notice even then had its discovery been | eft to the optical
astronomers. They had their instruments focused far beyond cidunar space, indeed, outside the Solar
System dtogether. Ther interest lay in exploding gdaxies and distant quasars. They left the mundane
business of adding yet another minor planet to the list of known Earth-approaching asteroids to others.

Luckily, the volume of space between Earth and Moon had long been saturated with traffic control



radars. As The Rock made its approach, one such radar suffered abreakdown in its ranging circuits.
Rather than report only those signdsit had been designed to see, the radar began registering everything in
sgght. When it announced a swiftly moving object two million kilometers beyond Luna, the traffic control
center at Luna City quickly took notice. The center tracked the rogue asteroid for more than an hour
beforeit drifted below their locd horizon. Thetraffic controllers computed the path of the mystery
object. They reported the information to the System Astronomical Union, where it languished for two
decades.

There had been schemesto mine the mineral wedlth of the asteroids as far back as the mid-twentieth
century, and actual attempts early in the twenty- first. All had failed. Thetimeand distanceinvolved in
travel to and from the Asteroid Belt had made the minestoo expensive to operate.

In the year 2060, a graduate student by the name of Halver Smith chose asteroid mining for his doctora
thesisin Business Economics. Smith concluded that there was nothing inherently uneconomica about
such operations. Indeed, a cubic kilometer of asteroidal metal delivered to Earth was worth more than
the combined gross domestic products of the three largest nations. The problem remained the delay
inherent in shipping suppliesto the Asteroid Belt and returning product to Earth.

Smith suggested a solution to the problem. Instead of traveling to the Asteroid Belt, he reasoned, why not
move an asteroid into orbit about the Earth. This he dubbed the * Mountain to Mohammed Method.”
Such aplan would require the discovery of the proper asteroid in the proper orbit. To buttress his
arguments, Smith searched the Astronomica Union' s data banksfor likely candidates. It was during this
search that he came across the report of the close approach of 2037.

Haver Smith was rewarded a Ph.D. in Business Economics. His proposa had not, however, been
thought very practica. After graduation, he used asmall inheritance to invest in anew processfor
extracting rare earths from low-grade ore. It had proven aonce-in-alifetimeinvestment. Halver Smith
had quickly earned afortune. Ashiswedth grew, he began to serioudly consider putting histhesisinto
practice.

Tom Thorpe was anewly minted graduate of the Colorado School of Mineswhen he answered Halver
Smith' sadvertisement for vacuum quaified mining engineers. Thejob, he soon learned, wasthe
exploration of an Earth-approaching asteroid. He and a dozen other young vacuum monkeys had
clustered around the viewports of the Prospecting ShipSerra Madre asit madeitsfina approach. At
first Sght of their destination, Perry Allen, the most vocd of the group, exclamed: “It’ s nothing but a
goddamned rock!” The name might aswell have been gpplied with quick drying adhesive.

They spent the next month swarming dl over the asteroid. They drilled deeply into its surface and
assayed the purity of their samples. They probed even deeper with powerful sonic beams. Their
anayses confirmed that The Rock was atreasure trove, anearly pure chunk of nickel-iron seamed with
copper, siver, and gold. Ten months|ater, Thorpe had found himsdf back on The Rock, thistimein the
company of afull crew of mining speciaists and ashipload of heavy equipment.

“Better be careful with that jumping!” awoman’svoice said in hisearphones. “I’d hate to see you break
anything.”

Thorpe gazed down &t the figure standing on the plain some thirty meters below him. Thefigureinthe
red-orange vacuum suit was anonymous. Only in hismind' s eye could he see the short, dightly plump
figure of NinaPavolev. Two yearshisjunior, Ninawas his executive assstant, and his sometimeslover.

“I’ve been doing thisfor ten yearsnow,” he said over the generd communications band, “and haven't
broken my neck yet!”



“That' swhat they all say just before they do!”

Thorpe settled dowly back toward the surface, grounding afull three minutes after the gentle push had
sent him skyward. He took the impact with flexed knees, absorbing just enough energy to keep from
rebounding into the sky.

“When | was aboy back on Earth, | dways dreamed of flying like an Eagle. Now | can. Itis
exhilarating. You ought totry it.”

“No thank you. Lifeistoo short to take needlessrisks.”

“Y ou don’'t know what you' remissing,” he perssted.

“I'll take your word for it. Shal we begin the tour, Boss?’
“Anytime you' re ready, oh conscience mine!”

Tom Thorpe had not remained a vacuum monkey. In the three years following hisreturn to The Rock, he
had moved up to gang boss, then shift leader. Those had been the years they had spent turning The
Rock into the Solar System’ slargest spaceship. The modifications had begun by blasting athrust
chamber out of the heavy end of the asteroid, the end they had dubbed “The Acorn’s Cap.” While
Thorpe s crew worked a excavating the chamber and its connecting tunnels, other crewsinstaled giant
clusters of attitude control jets. These had begun the long process of lengthening the eight-hour day of
the asteroid. Shortly after the despinning process began, Perry Allen waskilled in afreak accident. Tom
Thorpe found himsalf thrust suddenly into the position of Second Assistant Power Enginesr.

One of hisnew duties had involved overseaing the operation of The Rock’ s propulsion system. Like
most large spacecraft, the asteroid was powered by antimatter. Thousands of power packs had been
shipped from the big power satellites. These were smpletoroidd pipesfilled with hard vacuum and
surrounded by salf-sustaining magnetic fields. Each contained enough antimatter to power anormal
spacecraft for ahundred round tripsto the Moon. Y et, each fed The Rock’ s massive ion engines for less
than aday before exhaustion.

It had taken four years of powered flight to move The Rock into an orbit that ranged from 800,000 to
1.2 million kilometers above the Earth. With the end of powered flight had come reassgnment for al
personnel. Thorpe was promoted to the position of Supervisor, Surface Operations. Later he was
advanced to Assistant Manager of Operations, and findly, to Manager of Operations. Despite hisriseto
the asteroid’ stop job, he still made it a point to inspect The Rock’ s various facilities once each week.

Thorpe and Nina Pavolev hooked up to one of the many guide cables that ran across the surface of the
asteroid. Soon they were making their way toward the horizon in aseries of giant bounds. After afew
hundred meters, the large Mylar covered panels of the solar furnace began to rise above the horizon.
Thorpe shouted awarning to Ninato adjust her faceplate glare shields, and then did the same just asthe
sun rose above the horizon. The two paused long enough to let their eyes adjust before moving on.

Off to their left, Thorpe could see the warning beacons that stretched in aline around The Acorn’s

Cap. That end of the asteroid was il “hot” from the nuclear cauldron that had operated there. The
annihilation reaction had boiled amillion tons of The Rock’ s substance into space. It would beamore
than a century before the areaaround the thrust chamber would be cool enough for mining. Even then, it
was doubtful that the metal would be needed.

Thorpe leaned back and gazed up at three large conical shapes that were taking shape overhead. These
ore bodies were The Rock’ s ddlivery system for refined metal. Constructed of vacuum foamed iron,



each OB had a specific gravity lessthan one. When dropped into the Earth’ s atmosphere, they quickly
dowed to afew hundred kilometers per hour. At the end of their long dive, they splashed down into an
ocean and then bobbed to the surface.

“The schedule saysthey’ll be hoisting abillet in afew minutes,” Nina svoice sad asit echoed in
Thorpe' s earphones. “ Care to watch?’

“Sure. WE Il see how that new lift supervisor handles his crew.”

Thorpe led Ninaaong the guide cable for another quarter-kilometer. Asthey bounded aong, a series of
three towers dowly rose above the horizon. They had the appearance of old-style launch gantries. As
they approached more closely, they could see athick plate of grey metal lying on the ground at the center
of the triangle formed by the towers.

The towers were The Rock’ s élevator cum launch pad. Cablesran up the outside of each gantry, looped
over the top, then back down to where they were attached to the corners of ahexagona metd hillet.
During launch, the cables were reeled in by dectric winches, causing the plate to accel erate skyward as it
rose up thetowers. When it reached the top, the wincheswould be declutched. The plate would
continue upward at a speed well above local escape velocity. The billet would rise until it approached
the hovering reentry vehicles. Brakeswould then be gpplied to dow the unredling cables. If properly
done, the nicke-iron billet would cometo ahalt just asit reached the working level two kilometers
overhead.

Asthe two observers watched, the heavy nickd-iron plate began to levitate. It rapidly gained velocity. In
amatter of seconds, it was floating skyward, unimpeded by thetrailing cables. Thorpe watched until it
had dwindled dmost to invisibility. He was about to turn awvay when something happened. The plate,
which had maintained absolute sability during itslong climb, suddenly began to tumble.

“What'sthe matter?’ Ninaasked, her fear evident in her voice.

“One of the cables has snapped!” Thorpe yelled as he craned his neck to look skyward. He caught a
glimpse of adescending snake-like shape, shouted awarning, and turned to run. The next thing he felt
wasasearing panin hisright leg. His scream dwindled to inaudibility in lessthan asecond as his suit
was enveloped in acloud of red fog.

CHAPTER 2

Amber Hastings sat in the Farside Observatory Staff Lounge and enjoyed a breakfast of waffles
smothered in strawberry syrup, hot buttered toast, and tealaced with levosugar. She watched the lounge
viewscreen as sheate. Normaly it would have been tuned to the newscast from Luna City. Instead,
someone had patched into aview from one of the surface cameras. It showed alarge whedled,
articulated vehicle making itsway along the rough track leading from Hadley’s Crossroads. The
undulating crater floor made the trangport’ s headlamps dance across the screen, leaving phantom trails of
activated phosphorsin their wake.

The trangport was a Transluna Greyhound Linesrolligon. It made the 120-kilometer run twice each
month - once at the start of the long lunar night and again just before dawn. Hadley’ s Crossroads was
the closest stop on the CircumLunaMonorail Line, and the point through which al of the observatory’s
supplies were shipped.



As she savored her breskfast, Amber considered (not for thefirst time) the paradox of siting one of
humanity’ s most advanced scientific instrumentsin the wilderness. It was aparadox familiar to
astronomers of dl eras. Astronomers on Earth had long fought alosing battle against the encroachment
of civilization. No matter how remote amountain they chosefor their instruments, eventudly the sky
would begin to reflect the lights of anearby city.

Light pollution was no problem for Farsde Observatory, but oxygen pollution was. Inthe airless
environment of Luna, spacecraft exhausts sprayed monatomic oxygen over hundreds of square
kilometers. Monatomic oxygen poisoned the specid optica coatings onThe Big Eye 'smirrors, and any
appreciable amount of it would seriously degrade the telescope’ s performance. To protect against such
damage, the director of the observatory had banned al spacecraft within seventy-five kilometers. Thus,
the only way in or out was overland. Amber would be due for leave in another couple of months. She
was looking forward to going home, but not the four-hour rolligon ride to reach the monorail.

“So thereyou are!” avoice said from behind her.

Amber looked up to discover Nidls Grayson standing over her. Grayson was one of the senior
astronomers and Amber’ smentor. Rumor had it that he would be the next Director of the Observatory if
old Doctor Meinz ever decided to retire. She hoped the rumor was correct. The other candidate for the
job was Professor Dornier, who topped Amber’slist of the people she would rather not work for.

“Hello, Niels,” shesaid. “Looking for me?’

“Theat | am, my most beautiful assgtant.”
“I'myouronly assstant.”

“Which only provesmy point. Mind if | St down?’
“Bemy guest.”

Grayson sat on the aluminum bench across from Amber. He cradled alow gravity cup in his hands, and
spped coffeefromit. He gestured toward the screen. “| notice theroll-on’scoming in.”

“Right ontime. | wonder if supply remembered to send that new interferometer thistime.”
“They sad they would. Still, with them that doesn’t dways mean much.”

“If they’ ve messed up thistime, I’'m going to ask permission to go to Luna City and rearrange some
skulls”

“You'll haveto gand in line. Doing anything tonight?’

There was something in Grayson’ s tone that caused Amber to regard her supervisor with suspicion. The
question had been amost too casud. “Not athing. Why?’

“I thought you might want to come over to the apartment for dinner. Margaret was saying just the other
day that she hasn’t seen you in weeks.”

“We saw each other in the gym not two days ago.”
“That must have been after she made the comment.”

“Comeon, Nids, | know you. Y ou have an ulterior motive. Who eseisgoing to be there?’



“Wedo haveaVIP cominginontherolligon,” he said, gesturing at the screen. “I thought I’ d have him
over aswel.”

“Who ishe? Universty brass?’
“Worse”
“Government!”

He nodded. “ Auditor from the Office of Scientific Appropriations. He' s hereto seethat we aren't
wadting the Republic’ smoney.”

“Surely they aren’t talking about cutting our budget again!”
“Could be”

“But they can’t! We are operating shorthanded asit is. Next thing you know, we' Il have to go on double
shifts”

“I don't think it will gothat far,” Grayson replied. “ Still, the director has asked me to entertain our guest.
Maybe it will soften hisreport if wetreat him nice. How about being afourth for afew games of
bridge?’

“I don’'t know, Niedls. Thelast timel played hostess for you, that astronomer from Australasia kept trying
to paw medl evening.”

“Thiswon't belikethat. It isjust aquiet dinner party with afew hands of bridge afterward. Director
Meinz hasit straight from the chancellor that our visitor isafanatic for the game. Y ou' re the best player
on the gtaff, and we can’t very well play three handed.”

“Right. What time do you want me there?’
“My gpartment, 20:00 hours. Dress casud. Margaret will have drinkswaiting.”
#

Amber sat a her desk in the lower levels of the administrative section and powered up her termind. The
screen ingantly lit to display her day list. Shelet her eyes scan down the list with practiced efficiency.
There were the usud reports and summariesto get out, datato correlate, and at the bottom, aprivate
message from Director Meinz. She keyed for acceptance. It wasan officia invitation from the director
requesting her attendance at Niels Grayson' s apartment that evening. The message was dated |ate the
previousday. Itstone betrayed far more anxiety than had Nidls invitation at breakfast. Amber dictated
areply and wondered just how seriousthefisca problems of the observatory redlly were.

As soon as the computer beeped its acceptance, she returned to her review of the day’ s activities. She
noted an item three levels up from the director’ s message, frowned, and keyed to engage the computer’s
voicecdircuits.

“Yes, MissHastings?” the machine answered promptly.
“What' sthisItem Nineon my day list?’
“That isthe reference number for the observation you requested fifteen days ago.”

“Refresh my memory.”



“The matter of acomet sighting in Monoceros. Y ou asked that an observation be made by the 60
centimeter instrument as soon as that portion of sky was once again visble”

“Oh, yes. Put it up on the screen!”

Her workscreen changed to reved a starfield. She had seen the same field two weeks earlier while
working graveyard shift. She glanced at the region where the comet had been. 1t was till there.

“Overlay thetwo images,” she ordered.

The screen seemed to blur for amoment, then refocused as the computer synchronized the two
views. Thefixed stars were dimensionless points, but the target object now showed asapair of tiny
diffuse douds”

“Engage blink comparator mode!”

For amoment, nothing happened. Then oneimage disappeared. It regppeared a second later just asits
twin vanished. Amber sat looking at the screen asthe fuzzy dot jumped back and forth at the rate of one
jump each second.

“Isthat enough to get an orbita fix?’ she asked.

“Itis” the computer responded. “ The object is some 1.2 billion kilometersfrom the sun. Itsorbitisa
very long cometary with perihelion somewhere beyond Mars”

“How long acometary?” Amber asked.
“Onthe order of ninemillion years”

Amber whistled softly under her bresth. One of Sol’s errant children was making an infrequent visit to the
inner system. If the computer’ s estimate of the orbital period was correct, thiswas only thefive
hundredth time this particular object had approached the sun since the birth of the Solar System.

“Sze etimae?’

“Not possible. The comet nucleusis obscured by the coma. Perhapsit would bevisiblein alarger
ingrument.”

“That damned sixty!” Amber muttered. The tel escope she was being forced to use was one of the
observatory’ slesser instruments. 1t was equipped solely for visble light work and had a photo array
system dating back twenty years. 1t was, in the words of more than one junior staffer, apiece of junk.

“Show methe orbital tolerance,” Amber ordered.

Again, her screen changed. Thistimeit displayed athree dimensiond chart of the Solar System. A series
of ellipses appeared on top of the concentric circlesthat represented the orbits of the planets. The
elipsesranged from red to violet, with green representing the nominal orbital path. Thered and violet
were the two possible extremes when all sources of observationa error were taken into account. The
rainbow of colorsintersected between Saturn and Jupiter, then diverged in both directions. The point
where all lines came together was the current estimated position of the object.

Amber let her gaze follow the object’ sinbound path to where it crossed Jupiter’ s orbit. “Show mea
gpeed up of the orbital motion aong the nomina path.”

“Working.”



As she watched, the family of ellipses disgppeared, leaving only the emerad green line on the screen. A
golden comet symbol swept inward, picking up speed asit went. Asit gpproached Jupiter, the golden
comet merged with the big planet’ swhite banded sphere.”

“Stop! Center on Jupiter and enlarge ten times. Begin again at the point where the comet comes on
screen.”

The screen changed scale and the scene repeated. The golden comet did down the green arc while the
Jupiter symbol curved sedately toward the comet. Thistime the two icons passed within afew
millimeters of one another, then separated.

“I note a close approach situation here,” Amber said, more talking to hersdlf than the computer. “What is
the minimum separation distance?’

“On the nomind orbit, the comet will passwithin one hundred thousand kilometers of Jupiter.”
“Thet'spracticdly acollison!”

“Thatistrue”

“Have you considered the effect of Jupiter on the comet’ sorbit?’

“Insufficient data,” the computer replied with matter-of-factness that Amber found irritating. “The
possible range of gpproach orbits makes such a ca culation meaningless.”

“Compute it anyway. Show me the departure orbitsfor red, yelow, green, blue, and violet orbits.”
“Executing.”

Amber mused about the situation as the new lines dowly appeared on the screen. Jupiter wasthe
hundred-kilogram-bully of the Solar System. With masstwo-and-a-hdf timesthat of al the other planets
combined, the King of Worlds tugged at its neighbors across vast distances. It had been Jupiter’s
influence that had prevented a planet forming where the Asteroid Belt orbited.

Asthe computer had predicted, the uncertainty in how close the comet would approach Jupiter had a
dramatic effect on the post-encounter orbit. One orbita path showed it being flung completely out of the
Solar system. Another showed the comet plunging into the sun. A third showed it going retrograde after
ahairpin turn around the giant world.

It was clear that an encounter with the King of Worlds wasin the making and that amost anything could
happen.

“I’m so glad that you could come, Amber.”

“My pleasure, Margaret,” Amber replied as Nids Grayson’ swife ushered her through the door of the
senior astronomer’ s gpartment. Margaret Grayson was atal redhead whose face and figure belied her
fifty years. Over the years, she had assumed the role of supreme arbiter of matters socia in observatory
society. Shewas dso afirst rate photo interpreter. Amber had found reason to be impressed with her
abilities each time the two had worked together.

“What abeautiful jumpsuit. Isit new?’

Amber fdt an inner glow from the compliment. Shewas clad in astylish gray garment, with matching



black pearl earrings and necklace, and high-topped formal boots. The jumpsuit had cost her aweek’s
wages the last time she had been home. One of the reasons she had accepted Niels Grayson’ sinvitation
was the opportunity to show off abit. “Not redly. I’'vehad it for awhile.”

“Wdl, it' slovely.”
“Thank you. IsNiels here?’
“Heand our guest arein the study. Come dong and I’ll introduce you.”

Amber followed Margaret through the spacious underground apartment to Professor Grayson's
study. The room was furnished with the meta furniture common to lunar dwellings, and thewalswere
cluttered with astronomical photographs.”

“Ah, hereisour other guest!” Grayson exclaimed as the two women entered the room. *John, may |
introduce my assistant, Amber Hastings? Amber, thisis John Mavan of the Office of Scientific
Appropriations.”

“Mr. Mavan,” Amber said, holding out her hand to the government man. Mavan was about fifty, with
white hair and the lined face of someone who carries his work home from the office. It took her a
moment to redlize that he was also missing hisright arm.

“A privilegeto meet you, MissHagtings,” Mavan replied, gripping Amber’ sright hand firmly with his|eft.
“Wearen't very forma here at the observatory, Mr. Mavan. Please call me Amber.”

“Very well, Amber. My nameis John.”

“Hello, John.”

“Now that the introductions are over,” Margaret Grayson interjected, “I’ll go check on dinner. Amber,
would you carefor adrink?’

“I can help mysdf, Margaret.”
“Very wdll. | will leave you professonasto talk shop. Seeyou in afew minutes”

“Hmmm, I’ve got to step out for amoment, too,” Nielssaid to Mavan. “I’ll get those paperswe
discussed eaxrlier.”

With their host and hostess gone, Amber and Malvan stood in awkward slence for afew moments
before he said, “Professor Grayson has been telling me about hiswork on supernovas.”

Amber nodded. “Nielsisthereigning expert on Supernova 1987A. That isit over there onthewal, third
photograph from theleft. 1f you want to know anything about its origin, development, or ultimate fate,
you only haveto ask him.”

“Ah, yes. He mentioned that earlier today. 1 would think you astronomers would have something more
recent to study.”

Amber laughed. “1 wishwedid! Redlly good supernovas do not come aong very often. Thereareonly
one or two per century in the galaxy, and most of those are hidden from us by interstellar dust. Infact,
only nine mgjor supernovas have been observed over the last two thousand years. The brightest was
Kepler's Star in October 1604. That was followed by afour-century drought that ended in 1987.”



“So0 S-1987A isredly the only supernova observed since the invention of the telescope!” Mavan
replied.

“Theonly close-in supernova,” Amber agreed. “ Of course, there are the supernovas we see in other
galaxies, but they are too far away to get much red information from them.”

“Fascinating!” he said in away which made Amber think he redly meant it.

They continued discussing supernovasin generd until Amber sensed that Mavan was losing interest. She
changed the subject by asking, “How long do you plan to be here, John?’

He shrugged. “Thisisjust aget acquainted trip. 1’1l be reviewing your accounting system and records
gructure for the next ten days, then head back for Luna City. After that, wewill be running a
wall-to-wall inventory on you. That will take amonth or so to arrange, and another month to
accomplish. WEe' ll be calling on the observatory staff to help out on that.”

“What have we done to deserve this?” Amber asked, trying to makeit ajoke. Somehow, it did not
come out that way.

“Jugt routine,” he assured her. “ Parliament isfacing atight budget this year and they want to make sure
that they get value for appropriated funds.

“Areyou saying that they are likely to cut our budget again?’
“I redlly couldn’t say, Amber. That isnot my department. | just do the audits.”

At that moment, Nidls Grayson rejoined them. He had alarge sealed filefolder in hishand. “ Sorry it
took solong. Couldn't find my damned briefcase. How are you two doing?’

“Excdlent,” Mavan replied. “Amber hasjust been explaining the significance of supernovasto me, and |
in turn am educating her on government appropriations.”

“I hope she put in agood word forour appropriation,” Grayson said.
“Believe me, she has been amogt effective advocate!”
“Margaret has dinner ready. Shall we adjourn to the dining room? Afterward, we'll set up the game.”

At dinner, Niels asked Mavan how long he had been a government auditor. To everyone ssurprise, he
told them that he had been employed by the Republic of Lunaonly threeyears. “Beforethat,” hesad, “I
wasaniceminer. | hadto giveit upwhen| logt thearm.”

“Mining accident?’ Margaret Grayson asked.
He nodded. “Got it caught between achunk of ice and arock wal. Crushed it beyond repair.”
“Sorry to hear that.”

Malvan shrugged. “1 waslucky. It could have punctured my suit, too. Anyway, |I'd dways had ahead
for figures, so | got thisjob after going through retraining.”

“Do you missbeing aminer?” Margaret asked.

Mavan laughed. “Mrs. Grayson,anything beatsice mining. Problem is, most things do not pay aswell.
Enough about me. What does this charming young lady do here at the observatory?’



“I''m Intrasystem Specidist,” Amber answered.

“And what does an Intrasystem Specidist do?’

Amber explained her task. When shefinished, Mavan said, “It sounds exciting.”
“Itisn't”

“You're being too modest, dear,” Margaret said. “Why, | heard you sent asighting report off to the
Astronomical Union just this afternoon.”

“What' sthis about asighting report?’ Niels demanded.
“I sent you acopy,” Amber replied. “You'll find it on your defile.”

“To Andromedawith that, young lady! Y ou know | am aways behind reading my mail. What's
happened that' simportant enough to dert the union?’

Amber explained about the comet sighting and the close encounter with Jupiter. She finished by saying,
“... Of coursg, | can't really tell much with only three weeks of separation data with which to work. Still,
| thought it best to dert the union as soon as possible.”

“How long to closest approach?’ Grayson asked.
“Fifteen months, give or teake afew weeks.”
“Any ideaof thesze of thisbody?’

Amber repeated what the computer had told her. She added, “Coming out of the Oort cloud, it could be
areativey large nucleus.”

“Qort Cloud?’ Mavan asked.

“That’ swhere comets come from. It extends from Pluto hafway to the nearest star. Modtly itisjust the
odds and ends | eft over when the Solar system coalesced. With anine million year orbita period, the
comet penetrates deeply into the cloud.”

“Areyou saying this comet comes from apoint hafway to the nearest sar?’

“Not that far. A couple of thousand astronomical units,” Grayson replied before turning to Amber.
“What are you observing with?’

“The sixty centimeter, and it isn’'t up to the job. Think | can get accessto The Big Eye?”’
“Wdl we can certainly seewhat we |l be disrupting.”

John Mdvan hoigted hisglass. “Thiswould seemto cal for atoast! After dl, it isnot every day that a
new comet isdiscovered. To our young Galileo herel”

Asglasses clinked around her, Amber squirmed uncomfortably in her seet. To be toasted for something
asinconsequentia as acomet sighting was embarrassing. She hoped that Nidls Grayson would not
repeet the sory to anyone. The other young stafferswould kid her unmercifully about it.

#
“Get back in that bed!”



Tom Thorpe glanced around at the sound of the nurse' svoice. She had caught him leaning on his
crutches, rummaging through the closet of his hospital room. His frown deepened as he turned his back
on the guardian in white and continued hissearch. Findly, hesaid, “1 know they delivered sireet clothing
for mewhilel was down in therapy, Nurse Schumacher. What have you done with the packages?’

“If you must know, Herr Thorpe, the ddlivery robot Ieft them at the nurse' s station. Thet is hospital
policy. Now get back into that bed until Dr. Hoffmann releasesyou. Or shdl | call an orderly to have
you forcibly restrained?’

“No thanks,” Thorpereplied. “1 can be agood boy for another few hours.”

Thorpe dowly climbed back into the narrow hospital bed that had been his home for the past

month. Despite his argument with the nurse, hewas glad for therest. He had forgotten how heavy Earth
gravity was. Thefact that he was on Earth a &l indicated how close to desth he had been after the
accident. Normal procedure called for agtrict regimen of diet and exercise before returning to standard
gravity. To do otherwiserisked heart faillure. His presencein ahospita bed in the Swiss Alpswas
evidence that heart failure had been the least concern of hisrescuers.

Thorpe remembered very little of the accident, athough amonth in bed had given him plenty of timeto
read the report. The lift operation had gone perfectly to the point where the cable operators began
dowing theload. One of the cable brakes had seized, causing the Number Two Cableto jerk to ahdt.
The sudden stop had placed too much strain on the cable, causing it to snap somewhere between tower
and load. Relieved of itstension, the broken cable had rebounded like a cracked whip.

In oneway, Thorpe had been lucky. If the ten-centimeter-thick cable had landed on him, there would not
have been enough |eft to identify. Asit was, the broken end crashed down ahundred meters from where
he and Nina had been standing. Theimpact shattered the strands of the cable and sent a cloud of
shrapnd intheir direction. One piece hit Thorpejust below hisright knee, punched ahole through his
vacuum suit, and shattered hisleg. His suit had depressurized immediately and unconsciousness had
quickly followed.

Stabbing painsin eyes and ears are usudly the last things avictim of rapid decompression ever

feds. Thorpe remembered thinking that as he blacked out. As soon as Ninasaw the cloud of red vapor
explode from Thorpe'sleg, she began calling for help. She had then stripped the dip ring harness from
her suit and used it to tie a crude tourniquet around Thorpe sthigh. The tourniquet had sealed well
enough that she was able to repressurize Thorpe s stricken suit. The emergency response team had
arrived three minutes later. They had stuffed Thorpe into an emergency bag and inflated it on the spot.
After that, it had been arace to see how quickly he could be gotten to an Earthside hospital.

“Doctor will see you now, Mr. Thorpe.”

Tom Started at the touch of ahand on hisarm and the sudden voice close by his ear. He opened his eyes
to see adifferent nurseleaning over him. He glanced a thewindow. From the angle of sunlight, it was
obviousthat time had passed. Hisexertions had tired him enough that he had fallen adeep.

Thorpe managed to pull himsdlf to agtting postion intimeto see the familiar figure of Dr. Eric Hoffmann
sride through the door. Hoffmann was bading, with an ever-present unlit cigar clamped between his
teeth.

“Good morning, Herr Thorpe. How isyour leg?’

“It hurts”



“Sehr gut!
“Y ouwouldn’'t say thet if you wereon my side of it.”

“I would say that were | in agony! Remember, we were not sure that we would be able to save the leg
when you firgt arrived. 1t isthe reason you were sent hereto Bern. Believe me, adull acheisavery
hedthy sgn.”

“It il hurts”

The doctor subjected Thorpe to atwenty-minute physical that included the usua prodding and
poking. Hefindly sgnaded the end by saying, “All right, you may replace your gown.”

“Wadll, Doctor, am | fit enough to get out of here?’

The doctor nodded. “Y ou seem to be well on your way to recovery. Your eyes havelost that bloodshot
look, and your eardrum has healed nicely. | have looked at your test results, and you seem not to have
been permanently affected by the anoxia. Finally, despite the pain, the pinsin your leg are grafting onto
the bone as expected. Where do you plan to go when you leave here?’

“The company has checked me into a convalescent home on Oahu.”

“Ah, Hawaii! A lovely place. Frau Hoffman and | vacationed there five yearsago. Well, soak up agreat
dedl of sun and keep off that leg, at least until after the cast isremoved. That should bein about two
weeks.”

“Thank you, Doctor. Uh, I’'m sorry if | haven’t been the best patient at times.”

The doctor shrugged. “I have had worse. | understand you were looking for your clothesthismorning. |
will have Nurse Schumacher bring them to you now. | will order the pharmacy to send up something to
easethepain. Enjoy yoursdf in Hawaii, Herr Thorpe. Perhaps when you are healed, you will come
back toSchweiz for thelocd skiing,Ja 7’

“Perhaps, Herr Doktor!”

“Gut! Now, | must attend to my other patients. Goodbye and good luck!”

CHAPTER 3

Halver Smith watched the holoscreen that dominated onewall of his office. The view was from an aircraft
circling 4000 meters above the Pacific Ocean at a point three hundred miles southeast of Honshu, Japan.
The picture was being relayed to Sierra Corporation headquarters viaone of Smith’s private satdllite
channels. Astheaircraft circled, its camera operator tested his equipment by panning the ocean below.

The stedl-blue water was studded with whitecaps kicked up by acold north wind. When Smith had
checked the weather for the area, he had shivered and muttered thanks that he was not there in person.
He let his gaze scan the screen, searching for one of the tiny black shapes bobbing on the surface of the
sea. Three large ocean-going tugs had been arrayed around afive-kilometer circle from which al surface
traffic had been cleared. They werewaiting for addivery.

As Smith watched, the scene shifted. The stedl blue of the sea was replaced by the pale blue of the sky.



The screen readouts showed that the camera was now looking upward and to thewest. Suddenly there
was ablack dot at the center of the screen. The dot quickly expanded into adisk, and then turned to a
blunt cone as the camera tracked the incandescent target. Despiteits smal size on the screen, Smith
knew the coneto be quite large - some 250 metersin diameter. Asit plunged through the atmosphere,
the conetrailed along streamer of superheated air.

There wasamoment of disorientation asthe ore body flashed past the highflying camera plane. For an
ingtant, Smith found himsalf looking at the cone' s upper surface with itsforest of internd bracing. Then
the view switched to acameramounted on one of thewaiting tugs. The surface camerafollowed the ore
body through itslast few seconds of flight.

The cone impacted |ess than akilometer from the waiting ship, sending avast geyser of steam and spray
skyward. A few seconds | ater the camera ship was rocked by aloud thunderclap. The sound was
relayed to the speaker in Halver Smith' s office. The thunder was followed by a meter-high wave that
raced away from the point of impact. Nothing was visble for long seconds save the rapidly boiling sea
Then arust colored mass rose dowly into view from the depths. The water around it continued to boail
vigoroudy asthe ore body bobbed peacefully on the surface of the sea.

Therewas asudden tilt to the scene as the tugboat changed course and headed directly for the impact
point. Halver Smith did not wait to seetherest. 1t would be hours yet before the three tugs had the
million ton mass under tow, and aweek or more before the rusting construct could be dragged ashore at
the Kyushu smelter. Neither operation was Smith’'s concern, however. Sierra Corporation had fulfilled
its obligation to Nippon Steel the moment the ore body had bobbed to the surface. From then on, it was
the Japanese corporation’s headache. That wasjust aswell. Smith had troubles of his own.

There were those who counted Halver Smith among the richest men in theworld. They wereright asfar
asthey went. The problem wasthat they never went far enough. They saw his estate overlooking San
Francisco and hisholdingsin Mexico, the South Pacific, United Europe, and Australasia, and they
counted him rich. They noted his 28% ownership of Serra Corporation, his portfolios overflowing with
gilt-edge stocks, his paintings and scul ptures, and they envied him. They noted his luxury ground cars
and arcraft, hispersond yacht, The Serra Seas , and they declared him amega-mogul - one of those
monied individuals whose lives were luridly chronicled by the least responsible segment of the mass
media. What they did not see was that great wedlth brought with it great responsibility and that paper
worth does not dwaystrandate into liquidity.

Halver Smith was something of agambler. Just out of college, he had gambled one hundred thousand
credits on an unproven process for extracting samarium, yttrium, and praseodymium from low-grade

ore. Hehadwon big. Later he had gambled everything that he could capture an asteroid. That gamble
would pay off handsomely in the future. The splashdown he had just witnessed was proof of that. Now,
however, the project had left him deep in debt. Hisload of fiscal obligationswas straining Serra
Corporation to thelimit. Halver Smith waswalking atightrope. One dip and his hard won empire would
collgpse around him.

Unlike many in his class, Smith actudly worked for aliving. He was often the first executive at hisdesk in
the morning and the last to leave at night. He had always been something of aworkaholic, and his
affliction had grown worse since the deeth of hiswifein aboating accident five years earlier. He never
alowed himsdf to forget that there were people counting on him.

Having watched another successful ddlivery, he turned back to the day’ swork. He had dightly more than
half an hour before his afternoon gppointment. In that time, he might well dispose of the stack of papers
infront of him.



Thefirgt report came under the heading of “Imitation isthe Sincerest Form of Hattery.” With the arrival
of The Rock in high Earth orbit five years ago, Sierra Corporation had largely cornered the market in
refined metas. Despite horrendous start-up costs, Smith could still deliver aton of iron to the smelters
for lessmoney than most surface mines. Where his competitors were forced to sift through one hundred
tons of orefor each ton of refined iron, Smith’sratiowas closer to 2to 1. Even his“dag” wasvauable.
It contained nickd, iridium, gold, Silver, and ahost of other valuable metals.

It had not taken long for the smart money to redlize that what Sierra Corporation could do, others could
copy. EvenwhileThe Rock wasin transit, several other asteroid capture attempts had been organi zed.
Of these, only System Resources, S.A. had reached the orbital operations stage.

Their asteroid was named Avaon. It had originaly circled the sun just beyond Venus, and was one of the
Alten class of minor planets - so named because Alten was the first known asteroid whose orbit lay
entirdly inddethat of Earth. Avaon was one of the asteroids Halver Smith had considered in his doctora
thesi's. He had rejected it because of itssize. Avalon measured 9 X 10 X 12 kilometers and was shaped
like alopsided potato. It was severd times more massive thanThe Rock , and correspondingly more
difficult to move.

Smith had followed the progress of the Avaon Project with considerable interest. System Resources had
been nudging the asteroid into an expanded orbit for the past four years. At the moment, Avaon was
midway between Earth and Venus. Current estimates called for it to arrivein five years.

Thereport Smith held in hishand was SierraCorp’s monthly projection of Avalon’seffect ontheiron
market. Estimates caled for refined ore to drop 20 percent in priceimmediately, then gradudly dip
another ten points as both operations went to full production. As Smith read the monthly projection, he
found areason to frown. The analysts pointed to recent pronouncements by Carlos Sandoval, System
Resources' CEO, that they would begin mining operations while Avalon wasen route. Thefirst ore
bodies were expected to reach the home planet within the year.

Despite hisintention to get through his paperwork, Smith was still pondering the problem when 16:00
hours rolled around.

#
“Mr. Thorpeisherefor hisfour o' clock,” Smith’s secretary said over his office intercom.

“Send himin, Marla. Then ring down to the commissary. Have them send up aplate of rolls, apot of
coffee, and one of tea. Also, if they have any of those éclairs|eft over from lunch, have them send two of
themaswell. It'stoo niceaday to diet!” Smith had aweight problem that he fought sporadicaly. His
gaff had noted with amusement that the iron willed mover of worlds had no will power when it cameto
chocolate.

Halver Smith met Tom Thorpe at his office door. Smith had not seen Thorpe except viatelephone screen
for morethan ayear. Thefirst thing he noticed was the gaunt look of aman recovering from a serious
injury. Otherwise, Thorpe had changed little. The mining engineer’ s 195-centimeter height, muscled
body, and rugged features still gave him thelook of aprofessond athlete. Smith knew from Thorpe sfile
that hewas 35. He could easily have passed for five yearsyounger. The only indication of his age and
responsibility was asprinkling of grey amid hisdark brown locks.

“Hello, Thomas,” Smith said warmly as he held out his hand. “ Good to see you looking so well!”

“Thank you, Sr. Y ou are looking fit yoursdf!”



Smith patted hiswaigtline. “1f only it weretrue. Come sit down. How' stheleg?’
“It till gives me atwinge now and then. The doctors say that’s norma.”

Smith nodded. “1 broke my arm once. Between theitching and the aches, it dmost drove me crazy.
Stll, it hedled eventually. Come, let’ sget you seated!” Smith maneuvered the younger man to the
conversation group that dominated haf hisoffice. When the two of them had settled into powered
chairs, Smith asked, “How was Hawaii?’

“Grest, dir. I’ ve done nothing but lie on the beach, fish, and chase women for the past month.”
“Cetch any fish?’

“Yes, gr. Both times| went out.”

“And thewomen?’

“Uh, the fishing was good in that department, too.”

“Good! Welike our employees happy.” Smith leaned back in his chair and felt the cushions reconfigure
themsalves. Herested hisebows and stared at Thorpe through steepled fingers. “Y ou know you scared
me haf to death! What the hell were you doing out on the surface, anyway?’

“Making my weekly rounds, Sr.”

“Thereports| received say that you were damned lucky Nina Pavolev wasthere.”
“Yes, gr. I've been trying to decide how best to thank her.”

“What shedid cdlsfor aParisorigind, a least.”

“Yes, dr. Know of any good dress shopsin town?’

Smith laughed. “ Check with my secretary. | swear, that woman must spend two hundred percent of
what | pay her on clothes”

“Thank you, ar. | will.”

Smith’smood changed. He stared at his subordinate for nearly aminute before speaking again. “You
know, of course, that I’ ve been receiving progress reports on your recovery.”

“I didn’t, but it does't surprise me.”

“The doctors dl agreethat your body is mending nicely. They are not nearly as confident about your
mentd gate. | understand that you' ve been having nightmares.”

Thorpe hesitated, and then nodded dowly. “Every night at first, not nearly so often lately.”
“Careto tdl me about them?’

“Not muchtotell. | dream that | am underwater. | struggle toward the surface, but never quite maket.
About thetime | think | am going to drown, | wake up gasping for air. My heart is pounding and my
body’ s covered with cold sweat.”

Smith nodded. “Understandable for a man who has survived explosive decompression. Still, | wonder if
itiswiseto put you back in harness so quickly.



“Sir, I'm ready! Hell, the nightmares are not caused by the accident. | have not been ableto deep
comfortably on Earth sincel first went to space. It' sthe gravity that’ s suffocating me!”

“I can do something about that. | have had aspecia project in mind for about amonth. 1'd like you to
takeit over for me”

“Y ou aren’t sending me back toThe Rock 7’

Smith shook hishead. “Not right away. Eric Lundgren’sgoing agood job filling in for you at the
moment. He can handle things until you' re ready.”

“I'm ready now!”

Smith sighed. “Y ou' re agood man, Tom, and | appreciate your desire to get back to your job. Still, |
cannot overlook the doctors opinion. They say you could suffer burnout if we rush things.”

“They' rewrong, gr. | fed fine”
“Good. That meansthere will be no problemiif | send youto Luna.”
“TotheMoon, sir? Why, for God' s sake?’

Smith got up from his chair, crossed the room, and retrieved several reports from his desk. One wasthe
Avaon report. “Read that. When you'refinished, we' Il discussit.”

Smith’s secretary arrived with the refreshments while Thorpe leafed through the report. She poured
Smith acup of coffee and Thorpe one of teawith lemon. Shethen arrayed a plate of cookies between
the two men.

“Where' smy éclair?” Smith demanded.

“Dr. Reynolds confiscated it in the elevator. He said that if he caught you eating any chocolate, he would
persondly administer your shotsthisweek. He clamsto have adull needle he' s been saving.”

“You cantdl Dr. Reynoldsthat | will get him for this”
“Yes gr.”

Smith turned to Thorpe, who had put down the report to watch Marlaleave the room. “What do you
think? Arethey redlly going to begin mining operations before they get Avaon into parking orbit?’

“No reason not to. The only thing that stopped us was the need to get permission from the various
international commissions. We still managed to do alot of preparatory work. Avaon's crew has more
freetimethan we did, and dl of their certificatesarein order. Why not get some of their investment back

ealy?
“That’swhat | thought,” Smith said. He handed Thorpe a second report. “What do you make of that?’

Again, Thorpe scanned the document. “1t' s an announcement by the Astronomica Union concerning a
new comet.”

“See anything unusud about it?’

Thorpe shrugged. “Only that it's going to pass close to Jupiter. Otherwise, it appearsto be afairly
typical piece of sky junk.”



“Look at the last page. There’ s an approximation of the new orbit there.”

Thorpe turned to the page indicated and studied the columns of figures. “I can see why the astronomers
areexcited. Thisbaby has seen the Oort cloud for the last time. From now on it will be circling between
Venusand Saturn.”

“It strikes me that some people might find such an orbit to be commercidly attractive.”

Thorpefrowned. “Why? Every sonein the Asteroid Belt hasasmaler velocity gradient with respect to
Earth. No serious devel oper would give this eccentric an orbit a second look.”

“That was my own firgt thought,” Smith agreed. “It'sabad dedl when you consider the physics of the
gtuation. Still, I wonder how the mediawill react to this close encounter with Jupiter?”

Thorpe shrugged. “They’ll giveit abig play, | imagine. Didn't acomet hit Jupiter sometime last
century?’

Smith nodded. “ Schoemaker-Levy Nine. | looked it up. It made al the headlines. Now, what if some
smart operator announces that he is going to capture this new soon-to-be-famous comet? Will the
average investor be smart enough to recognize it asagimmick?’

“Not much chance of anyone doing that, isthere?’
“Perhgpsoneinten,” Smith replied. “ Enough to justify action on our part.”
“Action, Mr. Smith? Why? So long aswe don’t fund such a hair-brained scheme, what do we care?’

“We care, Thomas. Thelast time there were rumors of a capture being organized, our stock dropped 17
pointsin three days. | will be spending much of the next year in delicate negotiations to refinance our
debt. Any such ripplein our stock price would seriously erode my negotiating position.”

“If someone doestry to organize a capture, we' |l merdly put out the truth. That will stop them cold.”

Smith shook his head. “ Any such statement would only call attention to the capture program. Investors
would think we were afraid of the competition. We might confer legitimacy on the charlatans and begin a
feeding frenzy on the exchange”

“Then how do we parry?’ Thorpe asked, confused.
“We block the attempt before thereis one.”
“How?’

“We obtain the comet’ s explaitation rights oursalves. If we own the rights, no one else will be able to
move.”

“Damn it, Mr. Smith, we need another asteroid like we need atax audit! It isn't even metd. If |
remember right, most comet nuclel are conglomerations of mush.”

“| didn’t say that we wouldexercise our claim. | merely suggest that we assert it.”

“But the only way to lay claim to an astronomica body isto establish a permanent presence. Mounting an
expedition to settle this comet nucleus will cost afortune.”

“That isthe norma method of laying clam,” Smith agreed. “It isnot, however, theonly method. Thereis



agpecid clauseinthelaw.” Smith handed Thorpe acomputer printout. “Read the last section of the
datute, the one entitled, ‘ Rights of Discovery.””

Thorpe did asdirected. Hisfrown turned gradualy into alook of understanding. “It says herethat al
rights belong to the discovering individua/organization for ten years after theinitia report to the
Astronomica Union. After that, the ‘ permanent presence’ clause takes over.”

“S0 you see, Thomas, it won't be necessary to occupy the comet nucleusin order to claim it. We merely
have to purchase the exploitation rights from the discoverers. Inthis case, that is Farsde Observatory,
Luna”

Thorpe glanced down at the hardcopy of the old statute. “It says ‘individual/organization. Doesn't that
mean that therights belong to thisA. Hastings?”’

“I'wishitdid,” Smith replied. “1t would be cheaper to dedl with anindividua than with an observatory.
However, the legd department points out that the astronomer works for the observatory - is on the staff,
infact - and that he was using observatory equipment at the time of the discovery. Both points give the
observatory a strong claim to being discoverer-of-record. | want you to proceed to Luna and negotiate
an option on thoserights.”

“Wouldn't it be better to send someone from lega ?’

“They could negotiate a contract well enough,” Smith agreed. “ Remember our god, however. If weare
to protect our stock, no one must suspect that thisisaruse. If | weretruly interested, | would send one
of my best technical experts. Therefore, | have to send that same person now. Y our presence on the
Moon will be thefactor that makes thiswhole thing believable.”

“How much should | offer?”’

“We redill caculating that. Y ou will have anumber beforeyou leave. 1t will be sufficiently generousthat
no onewill question our sincerity ... | hope.”

#

Amber Hastings sat in her office and reviewed the data she had collected on Comet P/2084(G). The
catalog number was new, having been assigned the previous week by the Astronomica Union’'s
Department for Classification and Nomenclature. Amber gtill found it strange to refer to the inbound
body by itsofficid number. Before being registered, she had merdly cdled it “the comet” or amply “it.”
Other gaffers had taken to calling itAmber’ s Accident andHastings Horror . The latter name had been
adopted by an irate deep space astronomer after Amber suggested divertingThe Big Eye to look at her
discovery.

Normally aclassfication number was dl that distinguished acomet from its brethren. This particular
comet, however, was destined to become famous. Already the observatory had received inquiriesfrom
news organizations throughout the system. There had even been a cable from the editor of The Callisto
Scientific Sation Online Gazette . All had asked for more details on the close encounter and the
post-encounter orbit. Theinterest from the press had convinced the Astronomica Union that this
particular comet deserved aname. Therefore, in accordance with long tradition, they asked its
discoverer to suggest one.

“They want meto nameit?’ Amber had asked Niels Grayson when hetold her about the AU’ srequest.

“That' syour right as discoverer. If you don’t suggest something, they’ |l probably just tack your name



onto the designation.”

“Youmeanthey’ d name it after me?”
“It’ straditiona, you know.”

“They can't do that!”

“Why not?’

“Because”

“Good answer,” Grayson had said with achuckle. “But unless come up with a better suggestion, they’ll
doit.”

Theideaof having aComet P/Hastings in the annds of astronomy did not sit well with Amber. She
would read horror stories about what happened to young astronomers who made important discoveries.
Better by far, she decided, to suggest aname of her own and save herself afuture fraught with
professond jedousies.

Naming a comet, she quickly discovered, was not something one doesin avacuum. Nearly everyone a
the observatory had afavorite name. It was a Situation guaranteed to make enemies, as she learned
when Director Meinz cdled her to hisoffice,

“Y ou wanted to seeme, Sir?’

“Ah, thereyou are, Amber!” Meinz said. “Comeinand sit down. | want to congratul ate you on your
discovery.”

“It was more the computer’ s discovery than mine.”
“Yes, thereistha, isn't there? Have you considered what you are going to nameit?’
“I haven't redlly given it much thought, Sir. Too excited, | guess.”

“Be careful with your selection,” Meinz warned. “ After dl, thisis one of the greatest honors our
professon can bestow. Y ou wouldn't want the Committee on Namesto reject your choice.”

“Doyou think they would, Sr?’

He nodded. “If they thought you were being frivolous, or had made an inappropriate choice. | would not
cal it “Buttercup” or anything silly likethat. No, to clear the committee requires aname with specia
sgnificance to the community of astronomers. Tradition limits your choicesto two categories. Y ou can
nameit after afigure from mythology, athough that is seldom donein the case of comets. Or ese, you
can choose to honor an individua who has made asignificant contribution to thefield. Y ou might, for
instance, name it after someone here at the observatory.”

“Y ou'rethe only one at Farside Observatory worthy of such an honor, sr.”

The director had beamed at what Amber had not intended to be a serious suggestion. “ Comet P/Meinz,
eh? It doeshaveacertanringtoit. But, of course, | do not want to sway you. You are
discoverer-of-record. That makes the name your responsibility. Just remember what | said about the
committee. And, should you choose to honor a prominent astronomer ... say someone such as mysdf ...
it can only enhance your career.”



Following her interview with the director, Amber became alot more cautious about whom she discussed
the matter with. Her caution did not stop the suggestions. By the end of the week, she had collected 28
suggested names.

Shedid not like any of them.

CHAPTER 4

Tom Thorpelay in his acceleration couch and watched Lunagrow large asthe landing craft fell toward
the plain known as Oceanus Procellarum (The Ocean of Storms). The screen at the front of theferry’s
cabin showed amagnified view of that region, including Copernicus and Kepler Craters. Thorpe
searched midway between the two until he found a scattering of lights silhouetted againgt the dark
surface. These, he knew, marked the location of both the capitd city of the Moon and its busest
spaceport. Hefancied that he could see thefifty-kilometer spur of the Luna City massdriver, but
realized that was probably too much to ask. Astheferry fell, acountdown clock reeled off the seconds
to engineignition.

“Impressive, isn't it?" his seatmate asked.

Thorpe turned to the man who had boarded the craft at Luna Equatorial Station, then dozed off
immediately after strgpping in. His attention had been so absorbed by the landing that he had not noticed
his companion was avake.

“Quiteimpressive,” hesaid.

The man, who wasin hismid-fifties, gestured at the viewscreen. “ Thisismy favorite part. Not many
people appreciate Luna s beauty, but I’ 1l match the vistaof alunar highland againgt any sunset Earth ever
produced.”

“It hasacertain raw maesty,” Thorpe admitted.

“Damned right it does! Who saysthat scenery hasto be blue, white, or green? By theway, my nameis
Hobart. John Mahew Hobart.”

“TheJohn Mahew Hobart?’
“Guilty ascharged. | takeit you' ve heard of me.”

Thorpe nodded. John Hobart was the leader of the Nationdistsin the lunar parliament. Hewasa
firebrand orator who wastirelessin his defense of the Republic of Lunaand itsten million citizens. “My
company lobbied parliament when you first proposed your tax on exporting ice.”

“Lobbied on which sde?’
“Not yours, | can assure you. My nameis Tom Thorpe. | work for Sierra Corporation.”

Hobart frowned for long seconds, then smiled as recognition hit him. “Thorpe! Of course, you are
Operations Manager aboardThe Rock ! | thought the name sounded familiar. My assistant talked to
you just before the vote. He was quite impressed with your grasp of theissues.”

“ Apparently not enough to sway your opinion.”



Hobart laughed. “ That would have taken an act of God. Still, you gave usarun for our money, and |
always respect aworthy adversary.”

“Likewise”

The Nationdists had sponsored atax on exported ice, arguing that those who depleted Luna’ s natural
resources should be made to pay for the privilege. The argument had struck aresponsive chord with
Lunarians. Compared to the surface of the Moon, the Sahara Desert has aflooding problem. Little
wonder that the inhabitants had strong feelings about water. 1t did not help that they could see an
unlimited supply of the stuff hanging directly overhead. Although Earth’s stock was vastly greater than
Luna swas, its deep gravity well made tanking water to orbit impractical. Luna sweak gravity had thus
made it the largest exporter of icein the Solar System.

Luna stax had come as a shock to the space habitats. Besidesits obvious uses, water was the raw
materia from which oxygen and hydrogen were dectrolyzed. The Lunar tax had doubledThe Rock 's
yearly cost for consumables. Despite this, Thorpe could not redly blame the Lunarians. For, unlike the
people of Earth, those who lived beyond the atmosphere knew the value of akilo of ice.

The countdown clock dowly worked itsway down toward zero. Asit did so, Hobart cautioned Thorpe
to make sure he was strapped in securely. His announcement preceded the pilot’ s by afew seconds.
Therefollowed abrief period of anticipation asthe lunar surface grew rapidly larger.

Asthe clock reached zero, magnetic fields were rearranged and afew nanograms of antimeatter injected
into the ship’ sthrust chamber. There they encountered a powerful jet of water. Antimatter encountered
norma matter and combined in aburst of raw energy. The resulting temperature rise turned the water
directly into plasma. Within milliseconds, an incandescent plume legpt downward from between the
landing craft’ s huge splayed feet and its descent began to dow.

#
“Mr. Thorpe?’
“Ves”
“I'’'m Grandgtaff, SierraCorp representative herein Luna City.”

“Hello,” Thorpe replied to the small balding man who met him outside of lunar customs. Tom could not
hel p thinking that someone with Grandstaff’ s knobby knees would do well not to wear shorts. “I takeit
that you received Mr. Smith' singtructions.”

“Yes, dr. | have arranged a preliminary meeting with the Chancellor of the University. Hell seeyou a
14:00 tomorrow.”

“Andwhen do | leavefor the observatory?’
“I’ve booked passage for you on the Circum-LunaMonorail four days from now.”
“Why solong?’

“Thelast leg of the journey will be overland. The next scheduled run to the observatory leavesthefirst of
next week.”

“Perhaps | could charter aship.”



“Oh, no!” Grandgtaff explained the observatory’ s pollution problem and the extremes to which the
astronomers went to protect their tel escopes.

Thorpe sghed. “Then | guess| wait. Careto recommend some of theloca sghts? Thisismy first tripto
the Moon, you know.”

“Well, sr,” Grandstaff replied, “there’ sthe day excursion to the Tranquility Monument. That isvery
popular. Then, of course, there are the nightclubs on the Grand Concourse. Or, if you're ahistory buff,
you might tour the Sites of the revolution...”

“Y ou could doworse,” avoicesad.

Thorpe and Grandstaff turned to see John Hobart standing behind them. The MP had cleared customsin
ameatter of seconds and Thorpe had thought him long gone.

“Good afternoon, Citizen Hobart!” Grandstaff effused. His manner made Thorpe wonder if hewere
about to genuflect. “May | introduce Thomas Thorpe...?’

“We vemet, Willy,” Hobart replied. “I’'m afraid | forced Mr. Thorpeto listen to my snoring during much
of the approach.”

“You hardly snored a dl.”
“That' s not what my wife tells me. What brings you to Luna, Mr. Thorpe? Businessor pleasure?’

“A little of both. Mostly | am recuperating. The doctors thought it would do me good to get off Earth.
The gravity, you know.”

“Oh, have you been sck?’
Before Tom could reply, Grandstaff told Hobart about the winch accident.

“You' re damned lucky to be divel” Hobart exclamed when Grandstaff finished. “Coming that closeto
the grim regper must change a person’ s outlook.”

“Wadl, I don’'t complain about getting up in the morning as much as | used to.”
That brought alaugh. “I’ll bet you don't! How long will you be staying in Luna City?’
Thorpe gestured toward Grandgtaff. “My guide tells methat I’ ve got four daysto kill.”

“I'm having asmdl gathering of friends at my home tomorrow evening. | would be honored to have you
asmy guest. You'reinvited, too, Willy.”

“Thank you, but my wife has made other plans,” Grandstaff said.
“May we count on you, Mr. Thorpe?’
“| don’t want to put you out.”

“Nonsensel We Lunarians are too damned clannish. Y ou cannot blame us. We are ten million peopleto
Eath'seight billion! 1t isenough to give anyone an inferiority complex. Still, we need to occasondly
meet strangers to remind ourselves that there are other peoplein the universe. Besides, movingThe Rock
was amgjor accomplishment. I’'m sure my guests will be fascinated to hear how it was done.”



“Very wdl. I'll come”

“Excdlent! | amin Pressure Four, Third Sublevel, Kepler Corridor. If you can get that close, just ask
anyone where my gpartment is. Dinner will be served at 20:00 hours. 'Y ou might want to get there afew
minutes early for drinks.”

“Thank you.”

“My plessure”

When the legidator had moved off, Grandgtaff turned to Thorpe. “ Amazing!”
“What is?’

“Y ou gt next to the man for afew hours and he invites you home. | know people who have been trying
to wangle an invitation to Hobart’ sfor years!”

Thorpe shrugged. “We crossed swords on theice tax. Maybe hewantsto rub my nosein the fact that
welost. Or maybe he needsto send a private message to Halver Smith.”

“Y ou may not be far from the truth there,” Grandstaff replied. “The smart money is betting that Hobart
wantsto be the next primeminister. He may want your perspective on aNationdist administration.”

#

The outer office of the Chancellor of the University of Lunawasan airy placefilled with wall hangings,
green-growing things, and auminum furniture finished to look like wood. The chancdlor’ s secretary, a
decorative blonde, sat at a horseshoe desk and worked on her computer console. At the sametime,
Thorpe and Grandstaff sat in the waiting areaand leafed through recent issues of The Transactions of
the Society of Lunar Educators andSolar System Higher Education Review . Though Grandstaff
appeared to actualy be reading the impenetrable jargon, Thorpe' s attention kept wandering in the
receptionist’ sdirection. Twice she had caught him staring at her. Each time she had responded with a
distant, professona smile. Thorpe was considering how to open a conversation when a chime sounded.
She picked up her earphone, listened for afew seconds, and then nodded. She turned to them and said;
“The chancdllor will see you now.”

Thorpe and Grandstaff were greeted by aman with bushy eyebrows and an unruly mop of white

hair. Chancellor Cummings was an academic whose talents were for administration rather than
scholarship. Twenty years of battling Parliament for funds had honed his persuasive skills. He exuded
confidence as he strode across his office to greet hisvisitors.

“Hello, Willem,” he said to Grandgtaff. “I haven't seen you around the hedlth club lately. Where have
you been working out?’

Grandstaff shook the chancellor’ s outstretched hand. “ Please, Robbie, you don’t want to give Mr.
Thorpetheideathat | lie around the saunadl day. He might report meto Mr. Smith. I'd haveto go
back to working for aliving then.”

Turning to Thorpe, Cummings said, “I’m Robert Cummings, Chancellor of the University.”

Thorpe shook hands and alowed himsdlf to be directed to aplush chair in front of Cummings's
desk. Thetop of the desk held an intercom, computer screen, and gold picture frame. Inthe framewere
holograms showing amiddle-aged woman and three children.



“Isthisyour family?’

“Itisindeed!” the chancellor boomed. “ Those pictures are quite old, however. Thefive-year-old girl is
getting married next month, and my eldest son just presented me with my fourth grandchild. 1 am happy
to say that Ingrid, my wife, isgtill asbeautiful asever. Areyou married, Mr. Thorpe?’

Tom shook hishead. “I’ ve spent most of the past decade onThe Rock . Not much opportunity to meet
the right woman, I’'m afraid.”

“That will make you apopular man in Luna City. Government service seemsto attract young women.
And since many of our young men are off working in the ice mines, the situation bodes well for the single
mae”

“If I'd known that, I’d have cometo Lunaearlier.”

The chancdllor offered hisvistors refreshment. When dl three had low gravity cupsfilled with sseaming
liquid, heleaned back in hischair. “I’m aways glad to be of assstance to Citizen Grandstaff, Mr.
Thorpe. | must tell you, however, that he has not told me why you wanted this conference.”

Thorpe leaned over to retrieve his briefcase, opened it, and withdrew the Astronomica Union's
announcement of the coming close encounter with Jupiter. He handed it over to Cummings, who perused
it without comment.

“Asyou can see, Mr. Chancellor, Farside Observatory discovered this object six weeks ago. The
observatory is, | believe, abranch of your university.”

The chancellor nodded. “ Semi-autonomous. If you wish anything of the observatory, you will have to
speak with Director Meinz.”

“I will be at the observatory next week. As head of the observatory’ s parent organization, we felt that
you would like to be briefed concerning our intentions.”

“By dl means”

Thorpe repested the cover story he had been given. The gist of it was that Sierra Corporation was
actively considering the exploitation of the comet nucleusif its post-encounter orbit proved to be
economicaly viable. Hewent on to explain thelegd requirements for ownership of the comet. Hafway
through his presentation, the chancellor hunched forward. It had just occurred to him that there was
money to be made here.

When Thorpe finished, Cummings asked, “Are you saying that you want tobuy this comet from the
universty?’

“It'smuch too early for that, sir. There are too many unknowns to make an accurate projection of the
post-Jupiter orbit. In addition, we have yet to receive data as to the asteroid’ s Size or composition. All
of these factors weigh heavily on the profitability equation. | have been sent to purchase an option
agangfuture exploitation rights. If the comet later turns out to be commercidly vigble, wewill bewilling
to negotiate along term mining lease a that time.”

Cummings frowned as he dowly stroked hischin. “It ssemsto methat you are being hasty about this,
Mr. Thorpe. Why risk anything until your questions are answered? Why not wait until after the close
encounter?’

Thorpe smiled. “If we wait, then our competitors will so seethe commercid possibilities. By taking a



smadl risk now we establish a strong bargaining position later.”

“It would seem to be in the university’ sinterest to enhance the competition, not limit it,” the chancellor
replied. “Why should we give SierraCorp a monopoly position?’

“Y ou shouldn’t, Mr. Chancdllor. If you are certain that the post-encounter orbit will fall within certain

highly redtrictive tolerances, then your best negotiating stance isto wait and hold an auction. If, onthe
other hand, you are uncertain asto what that orbit will be, then you had best hedge your bet. Secure

whatever benefits you can get out of it now. Thelonger you wait, the more chance the observatory’s

rights-of-discovery will be rendered worthless by new data.”

“And if they turn out to be worth agreat dedl, SierraCorp wins and we have sold a valuable resource for
apittance.”

“Not at dl,” Thorpe responded. “Our option will not specify the fina lease price. If someone offersyou
more, then takeit. All we ask isthat we be alowed to match anyone else’ sfind bid.”

“How much are we talking about for an option?’

Thorpe named the figure that Halver Smith had authorized to begin the bidding. The university
chancdllor’ seyes got momentarily larger. “That isvery generousof Mr. Smith.”

“We want you to know that we are serious,” Thorpe replied with his most sincere look.
“How do we proceed from here?’

“I will travel to Farside Observatory to confirm the datal havein my possession. | will need to know the
comet nucleus' scomposition and Size. We areinterested in certain organic materias found in comet
nuclei. If wediscover that materiad in this particular nucleus, then I'll be ready to sSign aletter of intent on

the spot.”

“Ah, yes” Cummingsreplied. “1 may have given you awrong impression earlier. While Farsde
Observatory is autonomous in many things, matters such as these require university concurrence. It'sa
matter of legdity, you understand.”

“Of course,” Thorpe responded. “ Once the director and | have signed the letter of intent, | will return
here to obtain your signature aswell. That isthe proper procedure, isit not?’

“Most proper, Mr. Thorpe. | will get amessage off to Director Meinz this afternoon. I’ m surethat you
will find him most helpful.”

CHAPTER 5

Had it been visble from space, Luna City would have looked like nothing quite so much asagiant
bulls-eye. Since it was underground, however, the city’ s shape was apparent only to someone who took
thetimeto sudy amap. Tom Thorpe did just that as he plotted the route from hishotel to John Hobart's

apartment.

Luna City was situated 200 kilometers southwest of Copernicus Crater. The Site had first been occupied
in 2005 by one of the United States' early lunar settlements. The colony had expanded a decade later
with the discovery of subsurfaceice depodts. Later, automatic tunnel boring equipment had carved out



gx concentric rings five hundred meters below the surface. As soon as each tunnel was sealed and
pressurized, it was occupied by new immigrants from Earth.

Asthe population grew, those first six tunnels had been widened, cross-connected, and added

to. Eventudly, five additional habitat |evelswere carved from the lunar bedrock. Each new level was
carved out of bedrock one hundred meters below its predecessor, and with one or two more concentric
rings. The sxth (and most recent) level included twelveringsin dl. Tom Thorpe stood in front of a
public screen and punched in hisdestination. A ruby red line marked the route to Hobart’ s gpartment.

A moment later, hefound himself holding athree-dimensiona guide map on which the city’ struncated
conical shape was apparent. Confident that he could find his destination - or at least find hisway back to
his hotd if he got lost - he stepped out onto the Grand Concourse.

The Grand Concourse was aspira gdlery cut into the side of the large manmade cavern that dominated
the city center. The cylindrica cavern was more than one hundred metersin diameter and extended five
hundred meters from floor to domed roof. The cavern functioned asthe city’ sair reservoir and socid
center. An artificid sun hung suspended from the apex while the green of a park spread acrossthe
cavern floor half-a-kilometer below. Lining thelong wakway were the entrances to thesters, restaurants,
hotels, specialty shops, bars, and sdewalk cafes. The concourse rose 20 metersin each turn, with five
complete turns between main levels.

It was 19:00 hours when Thorpe stepped out onto the concourse from the lobby of hishotdl. The
artificia sun had been turned down to apae blue color to smulate terrestrid twilight. 1n another hour, it
would be switched to the degper blue of night. Multicolored lights had been turned on up and down the
spira ramp, causing the wispy clouds that floated through the cavern to fluoresce in the twilight. Twin
streams of Lunarians moved upramp and down as young couples and families strolled leisurely past shop
windows.

Thorpe s hotel was midway between Levels4 and 5 on the west side of the central cavern. John Mahew
Hobart’ s gpartment was on Level 3, 150 meters overhead, and in the northeast quadrant of the fourth
concentric ring. Thorpe had briefly considered strolling up the concourseto Level 3. He gave up the
ideawhen aquick calculation informed him that the distance dong the spird wakway was more than two
kilometers. Hisinjured leg had begun to ache asit dways did by day’ send, and even in lunar gravity,
Thorpe was not confident of hisability to climb that far.

Instead, he walked toward the blue-and-white sign denoting a public airlift, then walked down a short
corridor to reach avertical shaft. Risng air tugged at his clothes as Thorpe let himsdlf fal forward into the
shaft. Had he been on Earth, he would have crashed into the impellers located two hundred meters
below. At one-sixth his Earth weight, however, the high velocity air wafted him upward. Hewobbled as
he fought to maintain proper position - spread-eagled, back arched, ssomach pushed out asfar asit
would go. Hewatched the lighted level indicators sweep past. When he reached Leve 3, he grabbed
for the polished railing that ran around the shaft’ s periphery and nearly missed. Once he had it, he swung
his body out of the air stream and landed lightly on the Third Level landing stage. He then walked down
ashort corridor and back out onto the concourse. As heléeft thelift enclosure, his earswere till ringing
from the noise.

Consulting his map, Thorpe found that he was ill on the wrong side of the central cavern. The city
planners had allowed for this by installing a series of footbridges across the chasm. The bridge did not
look substantial enough to hold aman’ sweight, let aone the combined load of the stream of humanity
currently moving acrossit. Despite hisyearsonThe Rock , Thorpe felt trepidation as he stepped out
onto the dowly oscillating bridge. He crossed without looking down.

Ten meters upramp from the bridge he found alarge corridor with the sgnNortheast Radial displayedin



glowing white |etters. He stepped on one of two moving didewa ks and alowed himsdlf to be carried
outbound. Thefourth circumferentia ring was akilometer distant from the Grand Concourse. He
reached it in five minutes. Once there, he stopped a passerby and asked if she knew where he might find
the residence of John Mahew Hobart. Five minuteslater Thorpe found himsdlf in ashort cross-corridor
whose furnishings marked it as one of the richer sections of the city.

#

“Ah, Mr. Thorpe, glad you could come!” Hobart enthused when he greeted the SierraCorp
representative at the door.

“I'malittleearly,” Thorpereplied. “1 wanted to give myself sometimeintheevent | got lost.”

“Think nothing of it. | am pleased that you madeit a al. We have stories of tourists who have been lost
for days. Comeinand meet my wife and the other guests.”

Hobart’s home had been sculpted to resemble anatural cave on Earth. Mostly it was open space, with
conversational groupings clustered in various naturd |ooking chambers, each separated from the others
by athin screen of artificid stadactitesand stalagmites. Likewise, passages to other rooms were disguised
asnatura openings. Soft, indirect lighting illuminated the space from behind sculpted walls. Hobart led
Thorpe past asmdll pond filled with lilies and goldfish to where severa people stood clustered around a
well stocked bar.

“Thomas Thorpe, | would like you to meet my wife, Nadia. Nadia, thisisMr. Thorpe, Operations
Manager forThe Rock .

“Héello, Mr. Thorpe,” Mrs. Hobart said, holding out her hand. She was a handsome woman in her late
forties. Her black hair was streaked with grey, but otherwise, she could have passed for adecade
younger than her true age. She wore an evening gown which bared more flesh than it covered, but which
was conservative by Lunarian standards. “1’m pleased you could come.”

“I'm grateful that you could have me,” Thorpe replied.

Hobart got him adrink and introduced him to the rest of the guests. It quickly became apparent that this
was agathering of the Nationalist Party of Lunaand itsfaithful. Just as the introductions were concluded,
asoft chime sounded and Hobart excused himself to answer the door.

“S0, you wereinvolved in movingThe Rock ?” one of Hobart’ s other guests asked. Thorpe turned to the
man who had been introduced as Harold Barnes, an officia of the Bank of Luna.

Thorpe nodded. From the first scouting expedition until six weeks ago when | wasinjuredin an
accident.”

“Yes,” the banker’ swife said from beside him, * John told us what happened. Y ou must have been
terrified!”

“Not a thetime. | remember worrying that we would fall behind our production schedule.”
“How unspeakably brave!” the matron cooed.

Thorpe laughed. “I’ ve had the shakes plenty since, | can assure you.”

“Jugt how muchdid it cost to moveThe Rock 7’ Barnes asked.



“A lot!” Thorperesponded. “Y ou would have to ask Halver Smith for the exact figures.”
“I doubt hewould tel me.”
“I doubt he would,” Thorpe agreed.

Barnes was unfazed by the answer. “My bank has studied the economics of asteroid capture. They
esimate it to be ten times as expensve asasmilar project on Luna. Why isthat?’

“Lotsof reasons,” Thorpe replied. “ The Rockmasses 300 hilliontons. A propulsion system to move that
much mass does not come cheap. Then thereisthetimeinvolved inthe project. It took four years, you
know. That bears on the cost of money, insurance, and wages. Findly, thereisthefuel cost. Weate up
nearly ten kilograms of antimatter gettingThe Rock into Earth orbit.”

“Tenkilograms, did you say? That’ squitealot, isn'tit?’
Thorpe nodded. “About two years production for one of the big power satellites.”

“It was my impression that The Rock orbited quite closeto the Earth. Almost hit it, infact! Why so much
antimatter?’

“It' strue that The Rock ’sinitia orbit occasiondly brought it quite close to us. However, it was also
inclined ten degreesto the ecliptic.”

“Thewhat?’

“The planein which the Earth orbits. Change-of-plane is the most costly of dl space maneuvers. Eighty
percent of the antimatter we burned went to realigningThe Rock "sorbita plane. After that, getting from
solar to terrestrid orbit was easy.”

“In my business, Mr. Thorpe, we are often asked to consider financing such ventures. Would you
recommend such a project?’

Thorpe shrugged. “Like most things, it depends.”
“Depends on what?”’

“Firg I'd have to see the orbital mechanicsinvolved. How much ddtaV - that isvelocity change - is
required over what period? Then | would take ahard ook at the company’ stechnical expertise.
Findly...”

“Harold Barned” avoice said from behind Thorpe. “ Are you pumping our guest for free advice?’

Thorpe turned to see Mrs. Hobart standing behind him. She came forward and grabbed him gently by
thearm. “You will haveto excuse him, Tom. Compared to aLunarian, a Scot isa spendthrift, and our
bankers are theworst of thelot. Harold herewill pump you for free advice al night long if you let him.
Harold, one more offense and Il have to banish you from my parties.”

Barnes bowed to his hogtess. “ A fate worse than death, Nadia. | will abide by your proscription.”

“In the meantime, | need to borrow our guest.” Sheled Thorpe to where the two of them could St ona
park bench next to the indoor pond. “I gpologize for not having seen that earlier. I'm afraid Lunaisill
afrontier, and some of the socia gracestend to be lost on us.”

Thorpe amiled. “Not as much of afrontier aswherel come from. Y our homeislovely.”



“Thank you. John had it built specid. | am anative of Earth, and in the early years of our marriage, |
used to complain about being forced to liveinacave. This...” Shelet her arm sweep around theliving
aren, “ishisrevenge”

“It' still beautiful.”
“Welikeit. | seeyou havefinished your drink. Would you carefor another?’
“Perhaps aglass of wine. | haveto navigate back to my hotel tonight.”

NadiaHobart got up and returned with a glass of white wine, then asked Thorpe how he was enjoying
LunaCity. He explained that he had not seen much yet, but that he had severd daysin which to sghtsee.
She suggested alist of sightswithin the city, and recommended atour operator who would take him to
the Tranquility Monument. They were till discussing thelocd points of interest when the cook
announced that dinner was served.

During dinner, Thorpe again found himself answering questions about The Rock . The conversation turned
to his accident, and he spent afew minutes explaining how it had happened. Whether from the acohol or
through sometrick of memory, he remembered that fateful day vividly, causing hisleg to throb. After he
finished, the conversation turned to loca matters. He sat and listened quietly until dessert was served.

After dinner, severd of the guests made their excuses and left. Thorpe was thinking of doing the same
when Hobart invited him to his study with two other men. One turned out to be Harold Barnes, the
banker.

“Bourbon, Mr. Thorpe?’
“Just asmdl one”

“It'squite good,” the MP said as hefilled asmdl glasswith long sidesto control theliquid in thelow
gravity of the Moon. “We didtill it oursaves. 1t would make an excellent export item if it weren't for
certain reactionary e ements on Earth who forbid it.”

Thorpe nodded. Earth’simport restrictions were an irritation for al the space habitats. Surrounded as
they were by an inexhaugtible supply of vacuum, space digtillation was easy and cheap. Fearing the
competition, Earth’ sdidtillers had long ago banded together to outlaw the importation of extraterrestrial
liquors.

When each man had aglass, John Hobart turned to his guest and said, “How goes the comet buying
busness?’

“I beg your pardon,” Thorpe replied as he fought to keep his expression neutral.

His attempt at nonchal ance was met by abroad smile. “Come now, Mr. Thorpe. Surely, you must
redize what resources | have at my disposa. Y our appointment with Chancellor Cummingswas

recorded in the university computer. 1t did not take my search routinelong to find it. After that, | merely
telephoned the chancellor and asked what you wanted. Tell me about this comet.”

Thorpe gave the Lunarians the same story he had told the chancellor. As he worked through it, he got the
digtinct impression that thiswas not what they had cometo hear. Finally, when he' d finished, Hobart
asked:

“Doyou redly think thisinterloper from the deep black is suitable for mining?”



Thorpe shrugged. “No way to tell until we see the post-encounter orbit. We also need to know the
composition and size. Our decision depends on whether certain minerals are present in the comet. Still,
it'senough of aposshility that Mr. Smith doesn’t want to passit by.”

“I got theimpression that Willy Grandstaff was surprised when | invited you here tonight.”
“He said that such an invitation ismost unusud.”

“Thatitis. | dmost did not issueit. | madeit to the spaceport tube station before turning back to find
you. My associates and | have been discussing an ideafor quite sometime. We d like your opinion.”

Hobart leaned back in the lounger and clasped his hands across his midsection. “ Some people have
likened Lunato agiant mining concern. Wetunnel everywhere. Wetunnd after ice deposits, areforever
hollowing out new living volume, and dig for those metals we need for our industries. We get our metas
from the same source as Sierra Corporation. \We mine asteroids for them. The differenceisthat your
agteroid isfree flying, while ours crashed down on the Moon billions of years ago.

“Because of dl thistunneling, we find oursaves perennialy short of heavy mining equipment. Despite dll
our efforts, the equipment manufacturers never seem to catch up. Therefore, we are forced to ration the
machinery we devote to ice mining, habitat construction, and metals extraction. In order to incressethe
production of one commodity, we have to cut back in the other two areas.

“lceiscritical to us, Mr. Thorpe. The hedth of our economy dependsoniit. It isthe source of our water,
arr, and much of our chemical fud. At the moment, our inability to expand ice production is stifling our
economic growth.”

“Build more heavy machinery.”

“That requires additiona factories, which require additiona resources we don't have. What do we do
without while we are building the factories? No, we need something which will boost ice production over
the short term and give us the time to make long term investments.”

“A good trick if you candoit.”

“We think we' ve found away,” Hobart said. “It has occurred to usthat if we wereto stop al metals
extraction, we could devote that equipment to ice mining.”

“But then you' || need another source of metals”

“It has been suggested that The Rock could be that source.”

“Y ou want usto supply you the way we supply Earth?’ Thorpe asked.
“Precisdly. And we ll pay for themeta inice”

“At what rate of exchange?’

“Oneto beworked out,” Harold Barnes said. “Ten tons of iron for every ton of icewould bea
reasonable exchange.”

“Y ou' re talking a hundred thousand tons of ice ayear. The Rockdoes not need that much. What do we
do with the surplus?’

“Sdl it to the other habitats,” Barnes said. “Beieve me, it would make quite aprofitable Sdeline.”



“What about your own ice exporters? Thiswill put them out of business.”
“WE |l seethat they are compensated for theloss.”
“It' sanintriguing offer,” Thorpe said. “ There' sonly one problem.”

“What isthat?’ the fourth man asked. Thorpe remembered that he had been introduced as an officid of
the miner’ sunion.

“How do we get the iron down to you? We use aerodynamic braking for ddliveriesto Earth. Since Luna
does not have an atmosphere, that will not work. Nor can we use rocketsto land the cargoes. It
wouldn't be economicd.”

“We have agreat ded of empty territory, Mr. Thorpe,” the union officia said. “Why not just drop it into
someremote crater?’

“Y ou don't know what you' re asking,” Thorpe replied. “Y ou can’t just drop amillion tons of iron moving
at afew kilometers per second onto the Moon! Y ou'd spray chunks of Lunaall over the place, not to
mention the piecesthat would go into orbit.”

“What if you drop your ore body into deep regolith? Wouldn't that be akin to awater landing?’ Hobart
asked.

“I supposeif the materid was|oosely packed in the first place. We could give the ore bodies wider
frontal areasto spread out theload. But wherewould you drop it?”

“Areyou familiar with the Orientde Basn?’
“I've heard of it.”

“Thebasinisalarge mare on Luna swestern limb. A large meteor struck there four billion years ago.
Since Orientale was never flooded with magma, the basin floor is composed of loose gectafrom the
impact. 1tis4 kilometersdeep in places. The compaction quotient issuch that it should act dmost like a

liquid during any such impact.”

“What about materid splashing?’ Thorpe asked. “With your weak gravity, no teling where the loose
rocks would come down.”

“That, of course, will haveto be studied in more detail,” Hobart agreed. “Is SierraCorp interested in such
apropostion?’

“Morethan interested,” Thorpereplied. “Tell you what. | will report this conversation to Mr. Smith and
get back to you after my return from Farside Observatory. Fair enough?’

“Very far, Mr. Thorpe. Wein turn will refrain from discussing the ideawith Senor Sandova of System
Resources until we hear fromyou. After dl, an asteroid in hand is worth more than onein transt. More
bourbon?

Thorpe looked down at his glass, which was nearly empty. “ Perhaps one more, Citizen Hobart. We'll
drink to a profitable enterprise for al concerned!”

“No, Mr. Thorpe,” Hobart said. “Wewill drink to the Republic of Luna. May it ever be strong!”



CHAPTER 6

Tom Thorpe sat beside the driver in the control cab of the rolligon and watched as the powerful
headlamps of the vehicleilluminated the lunar night. Despite the panoramic view, there was not a great
dedl to see. It wasthree days after local sunset and the Farside landscape was as dark as the blackest
night on Earth.

It had been twelve hours since the Circum-LunaMonorail had deposited Thorpe at Hadley's
Crossroads, and four hours since the rolligon had begun the 120-kilometer journey to the

observatory. Since Thorpe was the only paying passenger thistrip, he had been directed to Sit next to the
teenage driver. He had seen little since leaving Hadley’ s except the congtantly changing pattern of tires
tracks | eft over from previoustrips.

With nothing interesting in view, Thorpe had used the timeto organize histhoughts. The morning after the
dinner party, he had summarized Hobart' s proposition in along email to headquarters. He had then
booked a seat on the day tour to the Tranquility Monument. There he had viewed another set of tracks-
the strange, corrugated boot prints laid down by Armstrong and Aldrin more than acentury earlier. The
marks of their sample scoops were as distinct asthe day they had been made; yet, the blue field and red
dripes of ther flag had faded dmost to invisibility. Thorpe had gazed down on asmal suitcase with a
top full of prismsasit lay in the fine lunar soil. He had followed the astronauts tracks where they had
moved between the scorched landing stage of their ungainly lunar module and the smal seismograph they
had deposited in the grey-brown soil of Luna.

To accommodate tourists, the lunar government had built an open framework geodesic dome above the
ste of the original moon landing. From this framework, they had suspended a series of pressurized
transparent tubes. Here and there, the tubes descended to within half-a-meter of the crust. Thisalowed
vigtorsto observe the site at close range without adding their own footprints to those of Armstrong and
Aldrin.

Upon hisreturn to Luna City, Thorpe was surprised to find an answer to hisemail waiting in hismessage
queue at his hotel. Upon decoding, it read:

#

Am most interested in trading iron for ice. Continue your present assignment, but obtain further
details. Obvioudly, | picked the right man to send to Luna. This must be why they pay me the big
bucks!

(signed)
Halver Smith
#

That had been the end of Thorpe s vacation. He had spent hisremaining daysin Luna City sudying the
economics of ice mining and the selenology of the Orientale Basin. What he learned encouraged him.
There was no obvious reason why iron could not be ddlivered to the Moon in million ton lots.

Thorpe was suddenly shaken out of his mood as the rolligon rounded a corner and started to dide in the
direction of a steep drop off.



“lsn’'tit dangerousto drive thisfast at night?” he asked after the driver had regained control. Like
Thorpe, the driver was encased in alightweight vacuum suit. His suit was metalic blue, athough the
original hue was hardly recognizable benesth athick layer of soil. Thorpe' s own suit was day glow
orange and bore the emblem and registration number of Vern's Suit Rental, Hadley’ s Crossroads, Luna.
It, too, was heavily soiled. It' sinterior smelled of too many unwashed bodies.

“Better driving at night than in the daytime,” the driver responded in his clipped Lunarian accent. “Hate to
get caught by asolar flare without my lead underwear,”

“That isn't what | meant. Shouldn’t you dow down?’
“Naw! | have driven thistrack ahundred times. Know it like the back of my hand. Oof!”

Thorpefdt his stomach try to climb into histhroat as the rolligon hit abump and bounced two metersinto
the black sky. They werein zero gravity for two seconds before the vehicle landed with athump and a
spray of dust. Thedriver turned his head and grinned. His cowlick was clearly visble againgt the
background of the instrument lights. “Sorry about that one, boss. Thought | was over far enough to miss
it. That mogul near tipped me over last trip!”

“Then dow down, damnit!”

“Nothing to worry about, boss. The track is smooth as glassfrom hereon in. Observatory’ sjust over
thet next hill.”

Thorpe sat up straight to gaze forward. They had been seeing the lights of Farside Observatory’ s surface
ingtallations sporadically since they had climbed over the crater’ srim. Trueto the driver’ sword, as soon
asthey topped the hill, acluster of white lights appeared in the middle distance.

“How far?’ Thorpe asked.

“Thisheremound iscaled Twelve Klick Rise”
“Twevekilometers?’

“Littlelessnow. Cdl it deven-and-a-half.”
“Where are the tel escopes?’

“Seethe main beacon?’ the driver asked, referring to the strobing red light mounted on atower in the
center of aclugter of glow lamps.

HY$H
“TheBig Eye isto theleft of that. You can't seeit becauseit’ s mostly painted black.”

Thorpe settled back in his seat, disappointed. He had expected the big telescopes to be gleaming under
flood lamps. Of course, there was no reason to illuminate them against the lunar night, and every reason
not to. A stray beam directed into the mirrors could well destroy an astronomical observation.

They continued down the track and within fifteen minutes pulled up to a Quonsat-style surface building
covered with athick layer of lunar soil. The driver spoke briefly into hisradio and a heavy pressure door
swung open. Thedriver pulled hisvehicleinsde. The door closed, and the rolligon was buffeted by air
as the surrounding volume was pressurized.

Thorpefdt hissuit go limp around him, but waited until the driver signaled that it was safe to remove his



helmet before doing so. The air was cold and had ametalic tasteto it.
“End of theline, Mr. Thorpe,” the driver said, laughing. “Hope didn’t scare you too much.”

“Good thing | went to the head back at the crossroads. That last bump would have made me wet my
pantsfor sure.” Thorpe unbuckled his seat belt and got to hisfeet. Now that the ride was over, the
misery of it was beginning to fade dightly.

“Comeon, let’sget you below. Y ou can leave that suit in the locker room. 1I'll be down to pick it up
after | hook up to the lox tanks and make arrangements to get my cargo off loaded. Approach control
sad Director Meinz will meet you below.”

“Thanksfor theride,” Thorpe said, gathering up his kit bag from behind the seat. “1t was an experience.”

The teenager grinned. “Wait till you see me on the return when I’'m running light. 1’1l reglly show you
somefancy driving!”

#

“Mr. Thorpe? | am Hermann Meinz, Director of the Observatory. ThisisNiels Grayson, Senior Staff
Adgtronomer.”

Thorpe shook hands with the two men he' d found waiting as he exited the lift from the surface. The
Director wasathin man. Hisface gave the impression of having been stretched too tightly acrosshis
skull. Hewas hairless save for afringe of white running around the back of hishead. Thorpe estimated
that the director wasin his seventies. Grayson wasin his mid-fifties, dark, and muscular.

“You'll want to get out of that suit,” the senior staff astronomer said. “Use the Number Three cubicle.”

Thorpe thanked Grayson and turned to the indicated suiting cubicle. He stripped off the suit and
abandoned himsdlf to an orgy of scratching. After he was through, he noted with pleasure that the
cubicle contained the usua damp sponge for cleansing the skin. After sponging down, Thorpe dipped
into singlet, shorts, and dippers. Hethen combed his hair before gathering up hiskit bag and the vacsuiit,
and returning to where the reception committee awaited him.

“Shdl we adjourn to my office?” Director Meinz asked.

“By dl means” Thorpe replied. He hung the suit on ahook where the rolligon driver could find it, then
followed the astronomers down along corridor past a series of emergency pressure doors.

Asthey waked, they passed officesfilled with computer terminas and photo interpreting equipment,
storerooms, and work places whose function was not obvious. Despiteitsisolation, the observatory
appeared to have dl the amenities, including afully equipped gymnasium.

They came eventually to Professor Meinz' s office. Thorpe was directed to achair in front of the
director’ s desk, while Grayson took the one besideit. Meinz sat down behind the desk. Behind him
was awall-aze mura showing the hundred-meter-effective telescope with the sun behind it.

“Chancellor Cummings has briefed us on the purpose of your visit, Mr. Thorpe. | must say that | am
surprised that Sierra Corporation isinterested in Comet P/2085(G).

“Isthat the comet which will pass closeto Jupiter?’

“Itis. | was even more surprised to discover that Farside Observatory has acommercid interest in the



matter.”

Thorpe shrugged. “Mr. Smith had our lega department research the history of the Space Claiming Act.
The provision giving discoverers sole rights for adecade was intended to protect the scientific value of
newly discovered bodies. | do not think the prospect of licensing acommercia devel oper was ever
considered. Whether they thought of it or not, you own the rights and can do with them as you will. We
hope you will option them to us.”

“Why, Mr. Thorpe?’ Nidls Grayson asked. “Evenif it achievesthe most desirable orbit possible, the
comet’svelocity at perihelion will be on the order of 50 kilometers per second. That hardly makesit an
atractive candidate for capture.”

Thorpe nodded. Halver Smith had predicted that the astronomers would be quick to spot the weak point
intheir cover story. He had an answer ready. “I never said anything about capture, Professor Grayson.”

“But the chancdlor told us...”

Thorpe nodded. “Hetold you that we want to capture this comet and bring it into high Earth orbit. That
was an assumption on his part, onethat | did not correct. If our competitorslearn of our interest,
perhaps they too will reach the wrong conclusion.”

“Then | truly don't understand,” Grayson said.

“What makesthis particular asteroid potentidly vauableisnot its velocity, but the plane of its orbit. The
agteroid will leave Jupiter very nearly inthe ecliptic. That iscorrect, isn't it?’

Grayson nodded. “Within plus or minus two degrees.”

“That iswhat caught Mr. Smith’s eye. For sometime, he has been eva uating an inexpensive method for
placing loads into modified Hohmann transfer orbits. To work, they have to be launched from the
ecliptic. If we can satisfy that one criterion, we can ship refined organics profitably acrossinterplanetary
distances.”

“I know of no such work being done,” Meinz said sharply.

Thorpe smiled as he had been told to do and said, “I’m sorry, but I’m not &t liberty to discussit. Trade
secret.”

The director muttered something about foolishness, and then leaned back in his chair. Grayson turned to
Thorpe and said, “I understand that you need additional information before you can make adecison.”

“I need to know something about the size and composition of the comet nucleus. Neither was discussed
in the Astronomical Union announcement.”

“That is because the nucleusis obscured by the surrounding gas cloud. We can't seeit yet.”
“Not et dl?
“Not with the equipment we ve been using.”

“That impliesthat you haven't been using the proper equipment,” Thorpe said, gesturing at the mura
behind Meinz' s dek.

“If you refer toThe Big Eye , you are correct.”



“May | ask why not?’

“The problem is one of access. There are quite anumber of important observing programsin progress
just now. Evenwith its multiple object capability, there are only so many directionsThe Big Eye can look
at any given moment. I'm afraid it's booked solid for the rest of the year.”

“How long would it take to scan for the comet nucleus?’
“Oneto four hours, depending on viewing conditionsinside the coma.”

“Surely there must be some dack in the schedule. No one worksthat close to the margin. What do you
doif you have amechanica problem?’

“We reshuffle as best we can,” Meinz replied. “ And if we come up with any sparetime, we have along
waiting list. I’'m afraid P\2085(G) doesn’t even makethelist.”

“It could be worth asubstantial sum to the observatory. Does't that giveit priority?’
Meinz cleared histhroat. “Point well taken, Mr. Thorpe.”
“So how about it? s SierraCorp’ s offer worth an hour of The Big Eye ' stime?’

Meinz did not answer for nearly aminute. Findly, the director leaned forward and said, “ It will tekea
few daysto arrange, but we'll seeif we can’t free up the hundred-meter-compound for an hour or s0.”

“Excdlent,” Thorpereplied. “Now, if you don't mind, I'd liketo turnin. I’ ve been awake for twenty
hours sraight.”

“By dl means” Meinz replied. “ Professor Grayson will show you to your quarters.”
#

Thorpe dept in late the next morning. It was not often that he alowed himsdlf the luxury. However, save
for atour of the observatory that afternoon, he had nothing scheduled. By the time he had bathed,
shaved, brushed histeeth, and dressed, it was nearly 10:00 hours.

Thorpe managed to locate the staff lounge after getting lost twice. The dining facilitiesweretypica. A
large sterile room had been filled with a dozen small tables, a holovision screen, and afood dispenser.
Here and there, the walls were adorned with holograms showing scenes from Earth.

Thelounge was empty save for one man working with ahand computer and apile of printout

forms. Thorpe noticed that he was typing one-handed. It took him amoment to notice that the man was
missing hisright arm. He could not help thinking that had things gone alittle differently with his accident;
hemight have been missing alimb himsdlf.

Thorpe nodded to the man, then preceded to the food dispenser. Thirty seconds later he found himself
holding a covered tray on which rested two pieces of toast, a sedled carton of orangejuice, and alarge
mug of coffee. He carried the food to atable near the main entryway and sat down to enjoy his
breakfast.

“Mr. Thorpe?’

The husky contralto voice caught him with amouth full of toast. Thorpe glanced up to see atal blonde
woman standing over him. Her hair wasfluffed up around her heart-shaped face in amanner typical of
low gravity environments. The next thing he noticed was the deep blue of her eyes, the upturned nose,



and thewide mouth fixed in afriendly smile. Like him, the woman waswearing Singlet, shorts, and moon
dippers. On her, it looked good. Thorpe hurriedly swallowed and nearly choked as he scrambled to his
fedt.

“Why, helo!”
“Youare Mr. Thorpe, aren’'t you?’ the woman asked, her expression turning to one of mild concern.
“That'sme.”

“Hi, I’'m Amber Hastings. Professor Grayson will not be able to guide you today after al. Heistied up
inameeting. He asked meto extend his gpologies and to take over for him. | hope you don’t mind.”

“Theday | mind abeautiful woman, isthe day I'll lie down so they can throw dirt over me.”

“How gdlant!” she said. Despite her attempt at sophistication, Thorpe noticed a sudden reddening of her
complexion at the compliment. “Mindif | 9t down?’

“Pleasedo.”

Shefolded her long legs beneath the table and sat across from him.

“Carefor apiece of toast?’ he asked.

“No thank you. It isonly two hoursuntil lunch. 1 don’'t want to ruin my gppetite.”

“I thought of holding out, but I'm famished. It must have been theridein theralligon.”

Amber laughed. “Everyone fedsthe sameway. It sthe naturad response to having survived thetrip.”
“I can believethat,” Thorpe agreed, “ especialy consdering the way that young man drives!”

“Oh, you had Varl for adriver? Consder yoursdf lucky. Compared to his sister, he' sthe soul of
caution.”

“Y ou can't be serious!”

“Absolutely. I will be going home on leave comethe sunriserun. | just pray Varl will be at the controls.
| understand you' re here to rent our comet.”

He nodded. “If the answersto afew questions come back positive. In fact...” Thorpe stopped and
dtared at hisguide. “Hastings? Of course, you' re the astronomer who first discovered it, aren’t you?”

“Actualy, the observatory computer discovered it. | just reported it.”

“| should have recognized your name right off,” Thorpe said. “ Somehow | had the impression you werea

1] |1 m r]ot.”
“So | see” Thorpe replied, using atone that implied much more.
“Keepit upandyou'll turn my head.”

“That'stheidea”



Neither of them spoke while he finished hisjuice and coffee. As soon ashe' d drained the last of the
black liquid, Amber suggested that they begin the tour immediatdly, go until lunch, and then pick up again
in the afternoon. He agreed readily. Asthey |eft the cafeteria, Thorpe missed seeing the one armed man
write something in his notebook.

Amber led him down two levels and dong a corridor until they came to what was obvioudy a control
room.

“ThisiswherewerunThe Big Eye ,” she said, gesturing to a horseshoe shaped console. “That is, thisis
where we direct the computer which controls the telescope.”

“Why isn't anyone here?’

“WE re on night operations schedule at the moment. The only thing that can go wrong at night isthat one
of the telescope segments might drift out of calibration. If that happens, the computer signals the duty
gaffer, and he attemptsto correct the problem. If he can’t, he calls maintenance.”

“| suppose you shut down during the day.”

“Oh, no! Lunahas no atmosphere to scatter light, so the sun does not faze us at all. We arevery
concerned that The Big Eye might trangt across the sun when changing positions, however. If Sol isever
alowed to occupy the telescope' s prime focus - even for an instant - the heat flux will destroy the
telescope. We have dl sorts of safety interlocks built into the system to prevent that from happening.
Even so, one of usisaways on duty here whenever the sunisup. Infact, | wason day duty when the
compuiter firgt notified methat it had discovered the comet.”

“Discovered how?’

“It caught the comain a photograph.”
“May | seeit?’

“Certainly,” shereplied.

She had him stand to one side while she sat in the operator’ s chair. A few deft strokes on the keyboard
caused the large viewscreen to fill with stars. One of them looked different from the others.

“Even though thisis our first view of the comet, it isalso our best. That is because this picture comes
fromThe Big Eye . The numbers across the bottom indicate the date and time, the fact that 102 mirror
segments were active, and that the Number Two collector and photo-intensifier werein use.”

“Any evidence of the nudeusitsdf?’

“Not in thisview, but then that particular combination isn't very sengitiveto that sort of thing.” Amber let
her fingers dance across the keyboard, and the scene was replaced by another. 1t showed the same
sarfield, but the view was |ess detailed, as though taken from agreater distance. “Thisis our second
view, taken three weeks later. It isthe onethat | used to make the preliminary estimate of the comet’s
orbit. Of course, we' ve been refining that first estimate on aweekly basisever since”

“Yes, | know,” Thorpe answered. “| have copies of al of the Astronomica Union’supdates. 1'd be
interested in what you' ve learned that isn’t in the reports.”

“Not much,” Amber responded. “We ve seen traces of dl the usua congtituents. water vapor, carbon
monoxide, methane, nitrogen, hydrogen cyanide. That does not surpriseus. Mogt of the long term



cometaries show smilar patterns of volatile out gassing.”

Thorpe nodded. “ Professor Grayson mentioned that last night. He aso said that you couldn’t put afigure
to the object'ssizeyet.”

“Not yet. It could be anywhere from asmal snowbal to alarge moon.”

“I imagine you astronomerswill learn quite alot from the close encounter with Jupiter. After dl, this sort
of thing does't happen very often!”

“It happens more often than you might think.”
“Oh?’

“I don’'t mean that we see asteroids or comets zipping to within two million kilometers of Jupiter every
day. Thiswill definitely be the closest encounter observed by human beings since SL-9 plowed into the
planet back in the late twentieth century. Old Jupe has quite areach on him. Heisresponsible for the
orbits of about haf the periodic cometsin the Solar System. Beieve me, on the scale of the universe, this
ispretty small potatoes. If it were not, they would assign someone more senior than ajunior staff
astronomer to follow up. Infact,” Amber predicted, “I’ d be willing to bet that ten years from now, no
onewill even remember Comet P/2085(G).”

In the future, Thorpe would have reason to regret not taking that bet.

CHAPTER 7

Themain control room forThe Big Eye was crowded with onlookers as a study of Cepheid variablesin
the Andromeda Galaxy dowly wound to an end. The Andromeda study wasthe last of three concurrent
observation programs that had been running, three in anever-ending stream of demandsfor the big
telescope.

The decision asto when to break intoThe Big Eye ' s schedule had been acomplex one. Asthe Moon
rotated dowly onitsaxis, the constellations danced a dow minuet acrossthe sky. Starsrosein the ees,
gpent aweek climbing the vault of the heavens, and another descending. Findly, 14 days after their first
appearance, they dropped from view behind the western rim of Mendeleev Crater. They were out of
sght for two weeks before climbing once moreinto view. Even aone-hour postponement in the viewing
schedule meant that al future programs had to be checked to ensure that their subjects remained above
the horizon.

Asthetimeremaining clock clicked off the last few minutes of the Andromeda Cepheid program, Amber
Hastings worked steadily at putting the final touches on the comet-viewing program. Unlike the
60-centimeter telescope, The Big Eye would study the comet in wave engths extending from the near
infrared to thefar ultraviolet. The telescope would remain split into three sectionsfor thefirst 30
minutes. Each would be optimized for adifferent portion of the spectrum. ThenThe Big Eye ’s400
active segments would be combined into asingle powerful instrument. The remainder of the viewing
program would be spent trying to pick out thetiny spark of the nucleus amid the generd haze of the
coma. If that proved impossible, Amber had provided an option for detecting the nucleus s presence. It
had been this dternative that had dictated the precise scheduling of the comet observation program.

The region through which Comet P/2085(G) was currently passing was one of the most thickly populated



in the heavens. Amber had arranged the coma observations to take advantage of this. By andyzing the
gpectraof stars shining through the gas cloud, she could map the coma s structure. That would alow her
to make deductions concerning the nature of the unseen nucleus. In addition, should the nucleus happen
to occult one of the myriad background stars that would give her adirect measure of itssize.

“Viewing program recorded and locked in,” Amber reported as she finished her work. “Two minutesto
go before we take control.”

Hermann Meinz nodded. He, Grayson, and Tom Thorpe al stood in aloose clump behind Amber.
Severd other members of the observatory staff stood patiently behind arope barrier. Even John
Mavan, the government auditor, had taken time off to watch the excitement. Thorpe had met Mavan at
adinner party thrown by Niels Grayson and hiswife two evenings previous.

“Hello,” Thorpe had said after being introduced. “1 saw you thefirst morning | washere. You werein
the lounge working on some papers.

Mavan nodded. “It’ s about the only place I’ ve found where | can spread out properly. | must say that |
was pleased to hear of SierraCorp’ sinterest in leasing the comet. The royaty paymentswill go along
way toward ending the observatory’ sfinancia problems.”

“I imaginethey will,” Thorpe replied, feding guilty. Had Halver Smith truly intended to minethe nucleus,
the yearly paymentswould have exceeded the observatory’ s operating costs. Too bad there would
never be aproduction lease. Still, the option payment was more than generous. It would alleviate the
current criss.

“Observation programisending,” Amber announced to her audience. *“ Stand by to reposition
telescope.”

Gaaxy M31 faded from the screen, to be replaced by a panoramic view of The Big Eye . It was il
night topside, but light amplification circuits showed the telescope as afuzzy greenimage. Asthe
telescope pivoted, the movement was less aturning of the main structure than a group of independent
movements by itsmirrors. 1t was dmost like watching something aive stir from along deep.

Two minutes later Amber announced that the telescope was locked on target and that datawas
flowing. Smultaneoudy, acrowded starfield gppeared on the main screen. There were so many stars
that it was difficult to spot the hazy patch of light that wastheir target.

“What' s happening?’ Thorpe whispered after ten minutes with no apparent activity.
“We'retaking data,” Grayson said in anormd voice. As he spoke, alow tone sounded.
“What wasthat?’

“The computer has enough information to reconstruct the coma s structure,” Amber answered over her
shoulder. She typed a command into the control board to put an image up on the screen.

The screen showed adiagram that bore a striking resemblance to the contour lines on amap. The pattern
of concentric circles overlapped severd background stars.

“The nucleusis at the center of theisophoterings,” Grayson said, pointing to the diagram.
“Thewhat?" Thorpe asked.

“Lines of constant brightness. | think we are going to get lucky. The pattern center is damned closeto



that Magnitude Eight Sar.”
Almogt asthough hiswordswereasigna, Amber exclaimed, 1’ ve got occultation!”

Thorpe looked up to see an eectronically generated box flash on the screen where the star had been. It
was gone, covered up asthe invisible nucleus of the comet interposed itsalf between star and telescope.

“Occultation has ended, “ Amber reported 15 seconds later.

“Damn, that took ahell of along time,” Grayson muttered beside Thorpe.

“What doesthat mean?’ Thorpe asked.

“It meansthat the nucleusis larger than any of usthought,” Director Meinz replied.
“How much larger?” Thorpe asked.

“A hell of alot larger,” Grayson responded.

A sudden silence descended over the control room as Amber went to work converting the occultation
timeinto asze measurement.

Tom Thorpe used the [ull to consder the import of thisinformation. If the nucleuswere larger than afew
kilometers, there would be no possibility of nudging it from its post-encounter orbit. The energy required
would be prohibitive. Here then was Halver Smith’s defense againgt stock manipulation. Should anyone
be foolish enough to announce a capture program, it would be a smple matter to discredit him or her
with afew well-placed cdls.

Somehow, the thought of saving Sierra Corporation the cost of the exploration option did not make
Thorpe as happy asit should have. After pondering thisfor amoment, he concluded that he was fedling
let down. It had been exciting to watch the data pour in and to have the comet’ s cloak of mystery peded
away. Something ingde him wanted the excitement to continue. For thefirst time, he understood what
drove astronomers to spend their lives peering into the deep black. The years of lonely observation
could be made worthwhilein asingle moment of discovery.

The end of the hour came quickly. As Amber turned control back to the computer, onlookers began drift
away, leaving the principals clustered around the control station. One of the few onlookersto remain
was John Mavan.

“It will take quite sometimeto reduce dl of thisdata,” Amber said, looking a Thorpe, “but | can give
you some preliminary conclusions. | make the nucleus s diameter to be between 400 and 500
kilometers. It isdefinitely avolatile-rich comet nucleus, dthough one that appears remarkably solid.
Doesthat sort of body meet SierraCorp’ s specifications?’

Thorpe opened his mouth as he prepared to deliver the bad news, and then closed it again. An odd
thought had just occurred to him. He struggled to keep a straight face as he asked Amber amplify on her

findings

She explained that the nucleus was large enough that it was probably a solid body rather than the loose
conglomeration of snowballsthat characterize most cometary nuclel. Their coma observations proved
that the nucleus was mostly water ice in composition, athough al of the other impurities common to

comets. Since the nucleus was a solid body, it would be unlikely to bresk up under Jupiter’ s gravitational
influence



“Wadl, Mr. Thorpe,” Director Meinz said. “ Are you prepared to Sign aletter of intent?’

Thorpe paused and appeared to be struggling with adecision. After half aminute, he looked at Meinz
and said, “1 will need much more detailed data on the composition, Mr. Director.”

“You'll get as much asour computers can wring out of Sixty minutes of observations by the system’s
largest telescope.”

“Very well,” Thorpesad. “We'll takeachance. Shall we say five minutesin your office?’
Meinz tried mightily to disguise hisrdlief as he answered, “ That will befine, Mr. Thorpe.”

At the back of the control room, John Mavan frowned. Something was bothering him and he could not
figure out what it was.

#

Halver Smith sat and contemplated the flamesflickering in hislibrary fireplace. He was old fashioned
enough to want to burn natura wood, and rich enough that he could afford it. He had long maintained
that neither gas nor synthetic celluloid could ever compare with the crackling fire and pungent odor of regl
pine. This particular night he watched the flames in the darkened room as he contemplated the future.

As he had explained to Tom Thorpe two weeks earlier, SierraCorp was facing a short-term liquidity
crisgs. Only Smith knew how critical the Situation redlly was. As business schools the world over teach,
there are only five waysin which capital can be obtained. It can be earned, borrowed, withdrawn from
savings, obtained through sale of assets, or received asa gift. The Rock ’s capture had been largely
financed through borrowing and gifts - which was dl the sale of stock redlly was. For along time, it had
seemed that those two sources would be sufficient. Once the banks saw projections of asteroidal iron
sales, they were generous with easy credit. The same projections had ensured that stock saleswere
brisk. A public fascinated by the project had snapped up the stock issues almost before they were
released.

The price of SierraCorp shares had nearly doubled in the five yearsit had taken to moveThe Rock to
Earth orbit. Their value had risen another thirty percent on the day thefirst ore body splashed down off
the coast of Brazil. Nor had the stock been hurt by glowing press reports concerning the amount of iron
SerraCorp would be delivering.

Threeyearslater, redity had taken hold as actual production figures displaced fictiona ones. With the
continued progress of the Avaon Project, the bloom had further gone off Halver Smith'srose. For the
first time, SierraCorp’ s stock began to dip invaue. The decline of the stock had triggered the banksto
reevauate therr attitude. Suddenly, Sierra Corporation’ s line of credit was no longer unlimited. Requests
for loan extensions were denied while new |oans were negotiated for shorter periods at higher rates.

Nor were the investors and banks Smith’s only problem. The same paliticians who once spokein
support of gpaceiron were now muttering about the loss of jobs at home. The same surface mining
operations that had once been polluters of the air and water were now home grown industry. Talk of
protectionismwasin theair. Both United Europe and the North American Union had laws pending to
tax gpaceiron. Two African nations had banned the import of spaceiron atogether.

Smith’ simmedi ate problem was how to refinance some of the long-term notes that were coming due. If
he could refinance at reasonable rates, it would giveThe Rock timeto reach full production, thereby
ending the liquidity crigsforever. It wasthe sKittish financiers who most worried Smith. That wasthe
reason he had dispatched Tom Thorpe to the Moon. Better to waste alittle money now thantorisk a



panic in asteroid mining stocks when someone announced the formation of a capture program.

As he sat and gazed into the fire, Smith considered his remaining sources of ready cash. With investment
and borrowing cut off, and with no savingsworthy of the name, there was only one option left. Hewould
haveto sdll assats.

The only facility that would bring a high enough price was the Sierra Skies PowerStat. Smith had
acquired Sierra Skies to provideThe Rock with aready source of antimatter on itslong flight to Earth
orbit. The station would bring agood price, but its sdle would be adanger signd to every financia
anadys in the system. Onceword got around that Halver Smith was shedding assets, it could well trigger
afeeding frenzy by banksand investors. As Smith considered the problem of raising money without
seeming to need it, he was interrupted by one of his servants.

“What isit, Emil?’ he asked, squinting into the sudden bright light from the halway as the servant opened
thelibrary door.

“The night operator at headquartersis on the screen, sir. She asksif you will take aphone call from the
Moon.”

“The Moon? Who?’
“Thomas Thorpe, Sir.”
“I'll takeitin here”
“Yes, ar.”

Smith turned on the light next to his chair and was momentarily dazzled. He then swung the telephone
screen into place and activated it. The features of one of the operators at Sierra Corporation
headquarters faded into those of Tom Thorpe.

“Hello, Thomas. Where are you cdling from?’

Three seconds later, Thorpe' s features came dive. “Good evening, Sr. Farsde Observatory. | hopel
didn't disturb you.”

“Not at al. What news?’

“Both the observatory director and | have signed the L etter of Intent.”
“Good!” Smithreplied. “Give methe details”

“Please go to scrambler.”

Smith blinked, then reached out, and engaged the scrambler. There was amoment of interference that
quickly cleared.

“Scrambler engaged. Now what the hdll isthisal about?’
“Matters have changed, Sir. | had to make aquick decison. | hopeit wastheright one.”
“Explan!”

Thorpe described all that he had learned at the observatory, including the fact that the comet nucleus was
500 kilometersin diameter.



“Say again, please,” Smith ordered.
“That isfive hundred ... five zero zerd! ... kilometersin diameter.”
“Why did you sign the letter? Surely you must know anything that large can’t be moved!”

“Agreed, Sr. Wedid alittle caculation. The nucleus masses at least six to the sixteenth power tons.
That' ssixty million-billion tons !”

“Sowhy doit?’
“Because, Sr,” Thorpe said, “that’ ssixty million billion tonsofice ! Water ice, methaneice, anmoniaice.”
((&?l

“I’ve been studying the economics of ice mining. Thereisavery large market for it everywhere in space.
| remembered something you wrote in your thess on asteroid mining. Y ou said that the early minesin the
agteroid belt would not havefailed if their product had been worth just five times more than it was.”

Smith nodded. “1 remember the paragraph well. So what?’

“So, iceisten times more valuable than iron! By your caculations, it isthe one thing that can be shipped
interplanetary distances at a profit. Anyway, | took a chance that you might want to get into theice
mining business. Y ou can aways say that | exceeded my authority and denounce the whole dedl.”

There was along pause while Smith adjusted to the fact that he was the proud owner of an interplanetary
iceberg. He had read somewhere that dl the water on Earth massed 1.2 billion billion tons. That meant
that twenty such icebergs would fill every ocean on the planet. What, by the fickle gods of Wall Strest,
was he going to do with that muchice? It was sheer lunacy to think of taking on another mgjor enterprise
with Sierra Corporation’ sfinancesin their current sad state.

Y et, this could also be the miracle he had been hoping for. What was needed was anew factor in the
equation, something to gtir the pot. If Sierra Corporation were suddenly to announce anew asteroid
mining venture, it would breath new lifeinto the investors and banks. Hewould, in effect, be changing
the subject. An expedition to the comet would be necessary, of course. Anything less would appear
phony. Still, initial exploration need not be expensive. If, like the option payment, they kept Smith's
creditors at bay for awhilelonger, the money would be well spent.

“Did you hear me, Mr. Smith?” Thorpe asked anxioudy from 400,000 kilometers away.

Smith’sgrim features dowly dissolved into asmile. “1 heard you, Thomas. Do not worry, | will hold up
my end. | am not sure exactly what we are going to do with our prize, but | anwillingto invest in an
expeditionto look it over. Y ou may have just solved more problems than you know!”

#

At the same time Thorpe was on the telephone to Halver Smith on Earth, another call emanated from
Farside Observatory. John Malvan was attempting to get in touch with John Hobart. After fifteen
minutes of working hisway up through levels of subordinates, he finaly found himsdlf faceto facewith
the leader of the Nationalist Party of Luna

“Yes, Citizen Mavan? My secretary said that thisisamatter of utmost urgency to the Republic.”

“Yes, dr.”



“You look familiar. Do | know you?’

“I’m an auditor for the Committee on Scientific Appropriations. We met at a party about ayear ago. |
doubt that you would remember me.”

“Y ou used to be an ice miner, didn't you?’ One of the talents that served Hobart well in politicswasan
amost photographic memory for peoples namesand faces. “Minusan arm, as| recal.”

“Yes, dr.”

“I remember you,” the politician responded. In truth, that was about al he remembered, but long practice
had taught him to leave the impression that hismemory of acaler was complete. “What can | do for
you, Citizen?’

“They’ ve made adiscovery here at the observatory that | think you should know about, sir...” Mavan
went on to detail essentidly the same information Thorpe had given to Smith. When hefinished, he sad,
“| thought you ought to know about this.”

“And you say the director of the observatory has dready signed this L etter of Intent?”
“Yes, gr. | remember it bothered me a thetime, but | hadn’t thought it through.”

“I can dill intervene. Anice asteroid 500 kilometersin diameter, you say?’

“Yes, r. Then you agree that this might be important?’

“You wereright to call me. Keep your ears open and keep meinformed. Copy down this number!”
Hobart held a.card on which his private telephone number was printed. The call would be automatically
routed to his office, home, or persona phone day or night.

When Mavan finished copying the number, he said, “1I’ll keep you informed.”
“Good by, Citizen Mavan. And thank you!”

John Hobart sat and stared at the telephone screen for long seconds after it went blank. The ramifications
of this comet were both frightening and exciting. They would have to be studied before anything final was
alowed to happen. Which meant that a certain chain of events had to be stopped immediately.

Hobart reached out and pushed the buzzer for his secretary.
“Yes 9r?’

“Please get Chancellor Cummings on the phone, Miss Cates. | want to speak to him about amatter of
some urgency.”

CHAPTER 8

Attention, All Passengers! Sunrisein thirty seconds. Take all necessary precautions.”

The announcement echoed through the Circum-LunaMonorail asthe string of stubby cylinders pierced
the darkness of thelong lunar night. Tom Thorpe searched the horizon for some sign of impending dawn.
At firg there was nothing but dark beyond the triple-pane window. A moment later, the train topped the



scarp it had been climbing and the sun was afull hand’ swidth above the horizon. The transition from
pitch black to blinding light was nearly ingtantaneous.

Thorpe grunted in pain as twin daggers thrust themselvesinto the backs of his eyes. He quickly averted
his gaze, but not fast enough to prevent green afterimages from swimming in front of him. *“Damn, that
wasfadt!”

“That' swhy they warn you,” Amber’ svoice said from beside him. “1 should have said something. | saw
you staring out the window, but did not redlize that you were not aware of what was coming. | assumed
you knew the danger because of your work onThe Rock .

Unlike Earth, where dawn is heralded by agradua brightening in the eastern sky, sunrise on any airless

body isamore violent affair. The only warning comes when higher devations areilluminated by the sun.
In cases where no higher ground isvisible, the onset of each day islike switching on alight, especidly at
300 kph.

Thorpe peeked out through dit eydids, and then dowly opened hiseyesfully. After saring at the back of
his own hand, he let his gaze siweep the interior of the passenger module. The one thing he avoided was
the window and the furnace landscape beyond. Just thinking about it made hiseyeswater. “1 don't think

| damaged anything.”
“I can ask the steward for an ice pack if your head hurts.”

“Not necessary. Besides, | would just as soon not admit to such afool stunt. He might think mea
tourist.”

She laughed. “A fate worse than death!”

Having finished hisbusiness at Farside Observatory, Thorpe had arranged for passage on the pre-dawn
rolligon to Hadley’ s Crossing. He had been surprised to discover Amber Hastings aready aboard when
he' d climbed through the open hatchway into the passenger cabin of the big vehicle.

“What are you doing here?’ he had asked as he took the seat next to hers.
“I'm going home on leavel”
“That’ sright. Y ou mentioned that, didn’t you?’

She had nodded, the gesture bardly visible through the helmet of her vacuum suit. “1 worked late last
night to clean up dl the loose ends from the comet. | didn’t want to have to wait another two weeksfor
the next run.”

“Glad you' re here. Having someoneto talk to will take my mind off Varl’sdriving.”

Thorpe quickly discovered that Amber did indeed take his mind of the journey. He became so absorbed
in her company that he barely noticed when the rolligon became spaceborne for nearly five full seconds.

They had confined their conversation to small talk at first, but matters had quickly turned more

persond. Thorpe found himsdlf telling her the story of hislife. She had reciprocated with tales of what it
was liketo grow up in the underground warrens of Luna. Afterwards, they had sat in sllence for long
minutes until awild maneuver by the rolligon’ sdriver touched off around of jokes. By thetimethey
reached Hadley’ s Crossing, they were nearly choking on laughter inside their suits.

They had been lucky in that they’d only had to wait two hoursfor amonorail to Luna City. Fifteen



minutes out of Hadley’ s, the speeding train intercepted the terminator, giving Thorpe his painful lesson.
Ten minutes after that, Amber pointed to ajagged mountain that rose above the horizon.

“Seethat peak over there?’
Thorpe glanced across the stark landscape at the distant peak, and nodded.

“That is Devil’s Scarp. They lost a scouting expedition back there just after the turn of the century. Five
men vanished without atrace.”

“How can anything vanish on the Moon? They must have | eft tracks.”

She shook her head. “ They were using amoon jumper. Last word was that they were setting down near
the scarp.”

“Landing accident?”
“Probably.”

Thorpe nodded. He had seen the rocket craft that served the same function as aircraft did on Earth. A
moon jumper looked alot like the Apollo lunar modules, or the landing craft that had ferried Thorpeto
the Luna City spaceport. Four splayfooted legs surrounded a rocket motor with a pressurized cabin on
top. Thejumpersdid not fly likearcraft. Rather, they launched themsdlvesinto ballitic paths, and then
dowed their plunge with rockets for landing. The onething they did not leave wastracks.

“And no onefound any remains?’

Amber shook her head. “No trace. Some think that they set down on adope and started a dide that
buried them. Me, | often wonder if they aren’t just Sitting out there waiting for someone to come aong.
Maybeinabillionyears..”

“I takeit that Lunaisn’t that well explored,” Thorpe said.

“It' shardly explored at al. Especidly here on Farside. Oh, we have orbital pictures, of course. That is
not the same as ground exploration. Remember that Luna’ s surface areais 38 million square kilometers.
That isroughly one-quarter theland area.of Earth. Our population isonly ten million and even the
smplest trip outside requires careful preparation. Y ou can see the problem.”

Y ou have done remarkably well considering the amount of time people have lived on the Moon. Look at
Earth. It wasonly acouple of hundred years ago that human beingsfindly exploredit dl. Even now,
there are parts of the deep oceansthat no one has ever visited.”

“Earth,” Amber said wigtfully. “I’d liketo seeit some day. Especidly the oceans. It must befrightening
to actudly bein water over your head!”

“You'll probably get achanceto find out for yourself beforelong.”
“Why do you say that?’

“Y ou are the discoverer of Comet P/Hastings, aren't you?’
Amber groaned. “Please, that jokeisn't funny!”

“It'snojoke. | talked to Niels Grayson before we left. He said that the System Astronomical Union has
tentatively chosen that name. | understand that it’ s along tradition to name comets after their



discoverers.”

“I'mnot the discoverer! The observatory computer found the damned thing. All | did was punch afew
buttons.” Shetold him of her problems when she had been asked to name the comet.

“You can't fight it, you know.”
“Fght what?’

“Fame and fortune. The mediawill not let you. | can seethe storiesnow: ‘Beautiful Y oung Astronomer
Discovers Spectacular New Comet!””

“That is precisely why | don’'t want the damned thing named after me,” Amber replied. “It'sgoingto bea
circus once they discover just how spectacular it’slikely to be. For someone so new to the profession to
gain such notoriety isdamaging. Look at Clyde Tombaugh. He discovered Pluto when hewas my age,
then went on to do some first classwork on gdactic clusters. No one remembersthat later work. All
they remember isPluto!”

“Maybe the comet will beadud,” Thorpe said facetioudy. “That way no onewill notice.”

Amber shook her head. 1t will be hardnot to notice thisone, Tom. Withitsmass, it will sprout atal a
billion kilometerslong. Worse, the orbita period will be lessthan adecade. Intheyearsit sweepsclose
to Earth, it will likely extend across the entire vault of the sky!”

“Just how closeisit likely to come?”’

She shrugged. “No way to tell until after the encounter with Jupiter.”

“No chance of it running into anything important isthere?’

“No chancea dl,” shesaid, laughing. “A planet isjust too smal atarget.”
“Then how do you explain dl the shooting starsin Earth’ s skies over the years?’

“Simple. Thereare an awful lot of them! The ecliptic is crowded with the flotsam left over from the Solar
system’ sformation. The vast mgority of that debrisistoo small to be dangerous. The Earthis struck by
something as large as a kilometer about once every million years.”

“Y et Comet Hadgtingswill orbit in the ecliptic.”

“Nearthe ecliptic,” Amber replied, her manner suddenly serious. “If its orbital inclination is more than plus
or minus three thousandth of adegree, it can never, ever run into the Earth. Please do not suggest that it
can, not eveninjest! Every reporter in the system will want my opinion on the coming apocalypse.”

“I promise,” Thorpe said, raising his hand in the three-fingered Boy Scout sign. Amber dissolved into
laughter. Thorpejoined her. Suddenly their conversation of the last few minutes seemed unbelievably
dlly.

#

The main transportation hub for Nearside was the Luna City Spaceport. In addition to being the jJumping
off point for the ships of deep space and thelocal suborbital craft, all surface routes converged there.
The main gation for the Circum-Lunaand Tycho Monorails was a sprawling complex in the spaceport’s
northeast quadrant. The train on which Tom Thorpe and Amber Hastings were passengers passed
through the big airlock a Luna City Station some nineteen hours after departing Hadley' s Crossing.



Twelve of those hours had been spent in transit. The rest were the result of numerous stopsto discharge
and take on passengers and cargo.

Unlike the high-speed machines of Earth, the T-L-M lacked any hint of aerodynamic deekness. Its shape
was dictated not by the wind, but rather by reliability and maintainability considerations. Not even the
engineerswho had designed the monorail modules thought the result beautiful. To Thorpe seye, the
chain of carslooked like six beer cans strung together by adightly drunken model builder.

By thetimethetrain arrived a Luna City Station, Thorpe and Amber had been in one another’s
company for more than 25 hours. That included six hoursin which they had snuggled together under a
single blanket and tried to deep. There were few better waysto get to know another person, especidly
one of the opposite sex.

“Homeat last, Thomas!” Amber said asthe distant sound of expanding air reached them through the hull
of themonorail. The sound brought with it a sudden swirling of expansion fog againgt the cabin windows.

Amber got out of her seat and stretched to get the kinks out of her muscles. Thorpe admired her form
frankly asshe did so. Shethen turned to the overhead rack where the hand luggage had been stowed.

“Here, let me help you with that,” Thorpe said as he hurriedly got to his feet. She handed him two pieces
of hand luggage and his briefcase containing the partialy executed letter-of-intent. He juggled dl three
pieces until they were comfortable, and then followed her toward the airlock at the back of the module.

Theair outsde had the cold, metallic taste of having just come from high-pressure storage. Amber led the
way to an escalator that passed into an upward doping tunnd. Haf aminute later, they entered alarge
dome with windows set around the perimeter. Thorpe had been in thisdome before. It wasLunaCity’s
main trangt hall.

Asthey moved toward baggage claim, Amber led Thorpe to one of the windows and pointed to a series
of towersthat marched acrossthe lunar plain.

“Themassdriver,” shesad. “My father used to bring me here to watch the cargo pods. I'd never seen
anything go sofast inmy wholelife”

Thorpe nodded. People still clustered at the ends of airports and the fringes of spaceports on Earth.
Entire families could be seen holding picnics under the trees as they watched the big airliners and even
larger spaceships. Two centuries after the Wright brothers, alarge percentage of the human race
remained fascinated by machinesthat flew.

“Here comes one now!” Amber said, pointing at the most distant tower. A stubby cylinder appeared in
the distance, shot across the gap between two towers, and raced for athird. At each tower, it picked up
momentum. Within secondsit had closed the distance to the trangit hall, flashed by, and was gone.

Thorpe' s atention was diverted as he caught sght of Willem Grandstaff’ sreflection inthe

window. SierraCorp’ s lunar representative was just emerging from atunnd leading from the Luna City
tube station. Grandstaff halted, scanned the crowd, saw Thorpe, and waved. Thorpe waved back and
Grandstaff started across the open expanse between them. Thorpe turned back to Amber. “Arewe ill
on for tonight?”

“I wouldn't missit! Formal dress?”’
He shrugged. “ Any way you like”
“Definitely formd, then. I’ll meet you in the lobby of your hotdl at 20:00 hours.”



“I can pick you up.”

Amber shook her head. She had atwelve-hour layover between the arriva of the monorail and the
departure of the moon jumper for Miner’s Luck.

“I doubt you could find my friends' gpartment,” Amber said. “They livein one of the new resdentiad rings
down on Sixth Level. Youwould get lost for sure. No, I'll seeyou at your hotel.”

At that moment, Willem Grandstaff reached the two of them. Thorpe introduced him to Amber, and
made sure that Grandstaff knew she was the discoverer of the comet.

“Good afternoon, Citizen,” Grandstaff said, bowing deeply. “I understand that your discovery isquitea
find.”

“It'shig!” Amber said with alaugh. “How suitableit isfor your purposes, | can't say. | only hope that
Haver Smithisn't wasting hismoney.”

Grandstaff laughed. “Mr. Smith seldomwastes money. He has been known to make some very long
term investments, however.”

Thorpe checked the chronometer hanging at the apex of the dome. It was 15:00 hours on a Friday
evening. Thelr gppointment with Chancdlor Cummingswasfor 16:00. If they werelate, it would be
Monday before he could get his|etter-of-intent signed.

“WEe d better hurry,” hetold Grandgtaff. “We ve got an appointment in an hour.”

“Penty of time, Mr. Thorpe,” the representative replied. “ The university isonly fifteen minutesfrom here
by tube.”

#

Amber waited on the platform of the tube station while Grandstaff and Thorpe entered one of the small
carsthat shuttled between the spaceport and Luna City. She waved as the car accelerated away from the
platform and entered a brightly lit tunnel. Thorpe waved back, twisting in his seat to do so. He watched
her out of sight, and then turned to face forward.

“What news from Earth?’ he asked.

“Mr. Smith has been running financia smulations ever since you reported to him. Heis very excited
about it. Once we have the explaitation rights sewn up, he will begin preparationsto float anew issue of
Sierra Corporation stock...” Grandstaff went on to explain Smith’s plan to reinvigorate SierraCorp’s
finances. Granddtaff finished by stating, “1 wouldn't be surprised if Mr. Smith offers you command of the
expedition!”

Grandstaff’ s account caught Thorpe by surprise. He had not talked to Smith since that night he had called
from the observatory. Thorpe had been both relieved and gratified when the SierraCorp chairman had
backed his 9gning of the letter-of-intent. He had assumed Smith had seen the same commercid potentia
that he had. It was a shock to learn the big boss was using the comet’ s future notoriety to sell stock.
Wasn't that precisely what he had sent Thorpe to Lunato prevent?

“Areyou sure about dl of this?” Thorpe asked.

Grandstaff nodded. “1 recelved along coded email yesterday. Mr. Smith was emphatic that we areto
obtain that option as quickly as possble. He authorized doubling the payment if necessary. |ssomething



the matter?’

“Nothing,” Thorpereplied. He settled back in his seat to consider how best to make his caseto Smith
that Comet Hastings was far more than an expedient financia ploy. With proper support, vast mountains
of ice could be en route to Luna and the space habitats within afew years.

Ten minutes after leaving the spaceport, the car pulled into the university tube station. The University of
L una occupied one entire quadrant of the outermost ring on the city’ sfourth level. The car entered a
loading area.and Thorpe climbed out while Grandstaff settled his account with the machine.

It was afive-minute walk from the station to the chancellor’ s office. En route, they passed serious faced
students hurrying between classes. At the midpoint of their walk, they cameto alarge cavern at the
center of the university complex. The cavern reminded Thorpe of aminiature Grand Concourse. 1t had
asmadl artificia sun suspended from the roof and aforest of green arrayed up each of the highwalls.
Grandgtaff led Thorpe along a corridor fronting the cavern, then turned down a short corridor leading to
the Office of the Chancdllor.

The blonde receptionist looked up asthey entered the office. She directed them to sit while she notified
the chancdllor of their arrival, and then told them that they could goiin.

“Ah, Mr. Thorpe, welcome back!” Cummings said as he advanced across the office to shake Thorpe' s
hand. “I understand you had asuccessful trip!”

“It was certainly an interesting one, Mr. Chancdllor.”
“Y ou have the | etter-of -intent with you, of course.”

Thorpe put his briefcasein hislap, opened it, and extracted the | etter. He passed it acrossthe desk. “All
that isrequired isyour Sgnature, after which wewill transfer the funds to the university bank account.”

“Everything certainly appearsto bein order,” Cummings said after afull minute of studying the
document. He did not, however, reach for a pen.

Grandgtaff prodded him gently. “1f you will add your signature, Mr. Chancellor, we won'’t take up any
more of your vauabletime.”

“I would very much liketo do that, Willy. The university needsthe money. Unfortunately, | cannot.”
“I don’'t understand,” Thorpe said.

“Gentlemen, | wasinformed this morning that an emergency bill has been introduced into Parliament that
will make the Comet Hastings discovery rights the property of the Republic. Under the circumstances, |
cannot very well sgn away thoserights. To do so could cost me my gppointment as chancellor.”

“What' s Parliament’ sinterest in this?’ Grandstaff asked. “Who introduced the bill 7’

“John Hobart. He has plansfor the comet. Rather than use it as a source of organics, he proposesto
ship it in quantity to Lunaand aleviate our water shortage.” Cummings shrugged. “So you see,
gentlemen, my handsaretied.”

Thorpe and Grandstaff quizzed the chancellor gently for another ten minutes before excusing
themsdlves. Both men hid their disappointment until they were outside the university’ sjurisdiction.

“Well, what do you suppose happened?’ Grandstaff asked.



“ Someone figured out what we were up to and got word to Hobart.”
“Someone at the observatory?’

“Who else?’

“Any idess?’

Thorpe shrugged. “It could have been anyone.”

“MissHastings?’

“I doubt it,” Thorpereplied. “If shehad ahand in this, | think she would have given me ahint on thetrip
here. No, it was probably Director Meinz or Niels Grayson. They must have begun thinking in
non-astronomica terms and realized just how vauable that much ice might be.”

“Mr. Smith is counting on usto obtain those rights for him. What we need is some method of placing a
legd claim on the nucleus. 1t wouldn’t have to be avery strong claim, just one good enough to make the
Republic amenable to reason.”

Thorpe thought for amoment, and then brightened. “1 may have just the thing!”

CHAPTER 9

The Grand Concourse was amass of milling humanity as Tom Thorpe and Amber Hastings made their
way upramp against a Friday night crowd. The reason for the general downd ope motion could be heard
wafting up from the park below. The Luna City Philharmonic, assembled on the cavern floor two
hundred meters below, was playing amedley of songs dating from the days of the revolution.

Asthey grolled, Thorpe could not help stealing sidelong glances at his companion. The Amber Hastings
he had |€ft in the tube station had been rumpled. Her bloodshot eyes, smudged face, stringy hair, and
wrinkled clothing were testimony to the long hours spent in trangt. The Amber Hastings who had arrived
at his hotdl was awoman transformed. Gems were prinkled through her blonde tresses, which were
now piled atop her head. Her face was thinner than it had been, and her red-limned mouth wider. Her
skin glowed with the inner radiance that can only be produced by the most expensive cosmetics.

Her face and coiffure were accentuated by her jumpsuit. The black fabric was arandom pattern of
opacity and tranducence that sparkled with her every movement. The deeply plunging bodice
accentuated her barely concealed breasts, while the costume' s back was virtudly non-existent. Slitsin
the fabric gave glimpses of Amber’slong legs, which were sheathed in a pair of flare-topped boots. A
belt of golden links, aong with matching necklace and earrings, completed the outfit.

“My God, when you said formal, you meant it!” wasthe firgt thing Thorpe had said to her.

“Likeit?" sheasked, pirouetting for hisinspection. “1 borrowed it from my college friend, theonel’'m
daying with.”

“It' sbeautiful! 1 had no ideayou would go to dl thistrouble. All | haveisatunic and shorts.

“No onelooks at what aman iswearing.”



“Not while he' sin the same room with that ouitfit,” he agreed.
Amber blushed. Thorpe liked the way sheturned dightly red al over at his compliment.

“| asked the hotel concierge for afew suggestions concerning restaurants. Only, I’m not sure the ones he
recommended are fancy enough.”

“I've dready input our reservation request at Luigi’s,” shereplied. “The city central computer has us
down for 20:30 hours.”

“Whereisthisrestaurant?’
“Upramp about a kilometer from here.”
“Comeonthen,” hehad said, offering her hisarm. “Let’ sstart hiking.”

Luigi’ sturned out to be an auditorium-sized cave decorated to resemble aforest clearing on Earth. The
sky overhead was black, with myriad stars sprinkled acrossit. Low on the horizon, ayelow harvest
Moon was rising through agap in the trees. Somewhere in the background, they could hear the sound of
rushing water, and with it the chirp of insects and the croaking of frogs.

“Beautiful!” Thorpe whispered to Amber asthe maitred’ led them to their table.
“I thought you would likeit. It' sthe best Smulation on Luna.”

Halfway acrossthe clearing, adistant white city cameinto view. The city was Stuated on aseries of hills
acrossabroad river vdley. It shimmered in the moonlight without atrace of artificid illumination save for
the flickering yellow glow of oil lamps behind many windows. A carpet of dirty white rockson the
hillside turned out to be herds of sheep bedded down for the night. Nearby was the campfire of the
herdsman.

Themaitred' seated them at their table and then withdrew. Whoever had designed the restaurant had
somehow managed to maintain their panoramic view while masking out al save the closest tables.
Thorpe sat and gazed in admiration around him. After amoment, though, he chuckled.

“What' sthe matter?” Amber asked, following his gaze.

“That' samigtake over there,” he said, pointing. “ That square building on thefirgt hill is The Parthenon,
whilethecircular onein the distanceis The Colissum.”

“ g7
“So, oneisin Athens and the other in Rome. They’ re agood thousand kilometers from one another.”
“Right next door to each other considering how far both are from here.”

“I guessthat’sright,” Thorpe agreed.

They began dinner with champagne that had never been anywhere near France. Afterward, they
ordered. Thorpe had the veal Parmesan and Amber, the scalops' tortellini. Whilethey waited, they
switched to red wine and ate hot buttered bread sticks.

Dinner went quickly as Thorpe told Amber more stories about life onThe Rock . Before he knew it, he
was finishing abowl of spumoni while Amber spped the last of acup of tea. Music wafted through the
restaurant and couples began to drift toward a dance floor that moments earlier had been amountain



meadow.
“Careto dance?’
“I"dloveto.”

They danced together through three different tuneswith hardly aword between them. For himself,
Thorpe was acutely aware of the warmth of her, and the smell of her perfume. Thelast dancewasa
dow one. Amber fitted hersalf to him and lowered her head to his shoulder. Thorpe let hishand drop to
the small of her back, where helightly caressed her bare skin. He could sense her smile rather than see
it.

They continued that way until the music dwindled into inaudibility. With the hdt, Thorpe sighed deeply
and said, “1 could do thisal night, but | think we need to discuss business.”

Amber lifted her head from his shoulder. “ Busness?’

“Comeon, let'sgo back to thetableand I'll explain.”

They returned to their seets where Thorpe signded for more wine. When their glasseswere again full, he
broached the subject on which he had been thinking furioudy since leaving Chancdlor Cummings's
office.

“I’ve been in contact with Earth,” helied. “Mr. Smith has had the legal department researching the Space
Claming Act.”

“ &?l

“ S0, the law datesthat rights-of-discovery shdl residein the individual/organization first reporting the
discovery.”

Amber nodded. “Which iswhy you and Director Meinz sgned that |etter-of-intent.”

“Precisdly. When | |eft Earth, the legal department was of the opinion that dl rights belong to the
observatory. They are not so sureanymore. They think you may aso be entitled to
‘rights-of-discovery.””

“Me?” Amber asked, startled. “But | didn’t do anything. The computer discoveredit. All | did wasfile
the Sghting report.”

“That may bedl that isrequired. The question iswhether the dash in individual/organization meansand or
or.

“But I’'m on the observatory’ s staff. How can | have any claim on an observatory discovery?’

“I"'m not saying that you do. | am saying that the lega department thinks youmay have one. 'Y ou know
how lawvyersare. They are paid to anticipate theworst. They have advised Mr. Smith that thingswill be
cleaner if weinclude you in any agreement we reach with the observatory.”

Amber’s brow knit together in confusion. “1 don’'t understand.”

“It ssmpleredly. The SierraCorporation isready to pay you one hundred thousand selenesif you will
sl usan option on your First Discovery Rights.”

“How much?’



“One hundred thousand sdenes.”

Amber blinked. She then reached for her wineglassand drained it inasinglegulp. “Didyou say ... one
hundred ...thousand ?’

“l did.”

“For what?’

“Y our sgnature on aletter-of-intent smilar to the one that Director Meinz has aready signed.”
“But that' ssilly! | don’thave any rights-of-discovery.”

“Whether you do or don’t isamatter for the lawyers. In the meantime, wrapping up thislooseend is
worth the priceto Mr. Smith. Believe me, he can afford it.”

Sherefilled her glass and took another sip of wine. “When do you propose bestowing thiswindfal|?’

“Right now.” Thorpe reached into his coat pocket and extracted two identical sets of papers, each
wrapped in the light blue backing of legal documents. He handed one to Amber and kept the other. “I
didn’t want to bring this up tonight, but thiswould seem my last opportunity. After dl, you' re going home
tomorrow and I’ m headed back toThe Rock .”

When she had finished reading, Amber looked up and said, “ Thisisinsane!”

He shrugged. “My advice isto take the money before the lawyers change their minds.”
“ButitigVtright!”

“| don’t seeyou twising my arm.”

She chewed on her lower lip and gazed down at the letter Grandstaff had drawn up earlier inthe
day. “Maybe | should have alawyer look at this.”

“Suit yoursdf. | would point out, however, that it isvirtualy the same agreement Director Meinz signed.
All it doesis give usthe exclusveright to negotiate for an exploitation charter. Should you conclude that
someone else has made you a better offer, we ask theright to match it. Oh, and should either of us
become convinced that the other is negotiating in bad faith, the aggrieved party has the right to petition
the International Court of Arbitretion.”

“That'sal it does?’

“That'sdl. I’d bewilling to repest what | just said before witnessesif you like.”
“It'snot necessary,” shereplied.

“| think thet it is. Waiter!”

The waiter appeared, Thorpe explained his need, and afew minutes later, they had four witnesses - two
waiters, awaitress, and a cook. He repeated what he had told Amber about the | etter-of -agreement.
Afterward, he asked Amber and the witnesses to sgn the document, and then used one of the
restaurant’ s hand terminasto punch in generoustips for the four employees. When the round of
signatures was complete, Thorpe folded each of two copies of the contract. One he gaveto Amber and
the other he returned to his jacket pocket.



“Thank you for your services,” hetold the hovering witnesses. When they had dispersed, he asked
Amber for the number of her bank account. He then used the terminal to punch in atransfer of
8100,000. When hefinished, he handed the instrument to Amber to verify the transaction.

Shelooked at him, wide eyed from the credit balance that showed on thetiny screen. “That'sdl thereis
toit?’

“That'sit.” Thorpesaid. Helifted hisglass. “I think thiscalsfor aceebration, don't you?’
#
“You lied to me!”

Tom Thorpe gazed at Amber’ s angry features staring out of the tel ephone screen and carefully
considered hisreply. Ashedid so, hefound it particularly difficult to concentrate. Onereason lay inthe
dull throb behind histemples caused by the previous evening' sfedtivities. A more serious impediment
was theway histrain of thought short-circuited as he remembered how lovely Amber had looked, and
how happy she had been.

Following Luigi’s, they had made their way back to hishotel viasevera of the Grand Concourse's

bars. The concert in the park had long since ended, giving Amber no shortage of strangerswilling to toast
her good fortune. Somewhere between the third and fourth stops, Thorpe had taken her into hisarmsfor
afirg tentative kiss.

Later, they had sought out adark corner to try again. Thistimetheir explorations were carried out with
an intengty that neither could deny. Afterward, it had seemed only natural that Amber accompany him to
hisroom. Therest of the night had been aka e doscope of intertwined limbs, seeking mouths, and
passion. Eventually they had fallen adeep in one another’ sarms. Thorpe had awakened just before
noon to discover Amber gone and a note on the nightstand:

#

Darling,

| thought about waking you, but decided that one of us should get some sleep. It is 06:00 hours

and | have a moon jumper to catch. | had a wonderful evening. | hope you will write me at the
observatory once you are back on The Rock. Perhaps we can take our vacations together next

year. If you are not interested in continuing our relationship, | will understand.

You were wonderful!
Love always,
Amber
#

Thorpe had spent what was | eft of the morning nurang his hangover and trying to get over the feding that
he had lost something important. As soon as he was able to speak coherently, he would put through a
telephone cal to Halver Smith on Earth. Grandstaff had aready informed the home office of the attempt



by the Lunar parliament to freeze them out. Thorpetold his chief about the agreement with Amber
Hagtings. He then went on to detail his plan to thwart parliament. Smith listened quietly, asked afew
questions, and then gave his approval to proceed.

Five minutes|ater, the phone in Thorpe' s room beeped again. He reached out to answer it and found
himsdf face to face with an angry Amber Hastings.

“You lied to me!” sherepeated. “I just called Director Meinz. He saysthat Chancellor Cummings
refused to sign your letter. You tricked me. Why?

“Whereareyou calling from?’ he asked, moreto buy time than out of any desirefor the information.

“The spaceport. My flight was delayed. | remembered some things at the observatory and decided to
check in. That iswhen Meinz told me. Why did you lieto me?’

“I never told you that Cummings had signed the letter.”
“You let me believe hehad.”

Thorpe sighed and nodded. “That | did. | felt bad at the time, and even more so now. My only defense
isthat what | did was necessary.”

“Necessary for what?’

Thorpe told Amber about the bill that had been introduced in Parliament nationdizing Farside
Observatory’s clam. He finished by asking, “What elsewas| to do?’

Amber’sanger cooled visibly as he spoke, to be replaced by an emotion he could not identify. “But how
can the paper | signed possibly change anything?’

He opened his mouth to answer, but wasinterrupted by atone from the telephone. A line of text scrolled
across the base of the screen informing him that John Mahew Hobart was waiting to talk to him.

“Did you tell Director Meinz about our agreement?” he asked.
Amber nodded. “Not more than ten minutes ago.”

“Careto bet who he caled as soon as you hung up?’

“| don’t understand.”

“Never mind. Bad joke. Hold on amoment, | have another cdll.”

He switched over to find himself looking at the leader of the Nationalists. Hobart’ s features were
distorted from being thrust too close to the phone pickup. He, too, looked mad.

“Whét the hell isthis | hear about you making some kind of adeal with Amber Hastings, Thorpe?’
“Y ou hear correctly.”
“What are you up to?’

“I’'m protecting my company’ sinterests, Citizen Hobart, just as you are protecting those of the
Republic. Care to discuss the matter?’

Hobart blinked once, thought it over, and then pulled back from the phone. His transformation of mood



was as quick as any Thorpe had ever seen. “I would be very interested in discussing it. When and
where?’

“Thisevening. Y ou choose the place.”

“My apartment at 1800.”

“Fine. Doyou mindif | bring Miss Hagtingsdong?’
“Bring anyoneyou like”

“I'll sseyou then.”

Hobart switched off, causing Amber’ s call to automatically reconnect. He told her of his conversation
with Hobart. “Shdl | pick you up?’

“I canfind my ownway.”
“Very well. Seeyou then.”
“Y ou're damned right you will!”

When Amber was gone, Thorpe turned away from his screen and reviewed what had just happened. It
was, he decided, the best he could have expected. He had never been one to agonize over what might
have been. Heturned his attention to marshdling his arguments.

#

“Hédlo, Mr. Thorpe. Niceto see you again,” Nadia Hobart said as she ushered Thorpe into her home.
“Johnisin hisstudy.”

“It' sapleasure to see you again, Mrs. Hobart. | hope I’ m not intruding.”

“Nonsense,” shereplied as she gave him an appraising look. “When you marry apalitician, you learn that
agreat ded of work gets done outside office hours. Now, if you will follow me...”

She led Thorpe to the same room where John Hobart had outlined his plan to tradeiron for ice. When
they arrived, Thorpe found Amber aready there. She was seated in one of Hobart's easy chairs, Spping
from ahigh-rimmed glass of rose-colored liquid. Hobart got up from asimilar chair and strode across
the room in the easy, space-devouring glide of anative Lunarian. “Ah, Mr. Thorpe. Welcome!”

“Héello,” Thorpe replied as he grasped the MP s hand. “Hello, Amber.”
“Tom,” she responded with an dmost imperceptible nod of her head.

“| asked Miss Hastings to show up early. | wanted to find out precisely what happened,” Hobart
explaned. “Refreshments?’

“Please,” Thorpereplied. Hetook a seat next to Amber’ sand said, “I’ m sorry you missed your flight.”
“No problem,” shereplied. “I’m scheduled on tomorrow’ s jump to Miner’s Luck.”

Hobart handed Thorpe alow gravity glass smilar to the one Amber held. This one wasfilled with clear
liquid. “I believe you expressed appreciation for our lunar vodka the last time we met.”

Thorpe took the drink, sipped from it, and pronounced it excellent. He then st it down on the small table



that served asthefocusfor the circle of chairs. Hobart took his own seat and smiled in Thorpe's
direction. Therewasvery little humor behind the smile.

“I now knowwhat happened, Mr. Thorpe. However, | cannot figure outwhy it happened. Other than to
enrich MissHastings bank account, | see no purposein your actions. Careto enlighten us?’

Thorpe shrugged. “1 arrived in Luna City to find my company about to be frozen out of itsinterestin
Comet Hastings. | acted to establish alegal claim we can pursuein court if necessary. Naturaly, we' d
prefer acompromise.”

Hobart studied his opponent for long seconds, and then said, “Why do you think you' ve established a
clam? Since Miss Hastings possesses no rights-of-discovery with regard to this comet, she can't very
well sl themtoyou.”

“I think she does have them,” Thorpe replied.

“That and adeci-sdlenewill get you apint of air a any dispensary inthiscity. The fact remainsthat the
Space Claiming Act givesdl rightsfor aperiod of ten yearsto the discovering indtitution. Thet, Mr.
Thorpe, is Farsde Observatory, Luna.”

“The Space Claiming Act spesks of the discovering ‘individual/organization.” That is Amber and Farside
Observatory.”

“Don’'t beridiculous,” Hobart replied. “ She's an employee of the University of Luna, paid with public
funds, and utilizing public owned equipment. The rights-of-discovery are the exclusive property of the
Republic and its citizens”

“Then perhaps you should call it Comet Farside Observatory.”
Hobart smiled in pite of himslf. “Touché Perhgpswe should. What are your intentionsin this matter?”

“To cometo an amicable agreement, if possible, Citizen Hobart; or to assert Miss Hagtings srightsin
court, if necessary.”

“How can you assert aright that even she doesn't believe she has?’
Thorpe shrugged. “That isamatter for the courtsto decide.”
“Doyou redly think there’ sany court on Lunawho will go dong with such an outlandish contention?’

“| doubt it,” Thorpe replied. “However, snce Comet Hastings is nowhere near cis-Lunar space, your
courtslack jurisdiction. The matter will have to be referred to the Internationa Claims Courtin The
Hague”

Hobart was quiet for amoment, then understanding dowly dawned on him. “And how long isthe
backlog in the Hague court these days?’

“Just under twelve years”

Hobart nodded. “ By which time the observatory’ s rights-of-discovery will betotally useless. The comet
nucleus will go to whoever first establishes a permanent presence on its surface.”

“Precisdy.”

After along pause, Hobart continued. “Y ou spoke of acompromise, | believe.”



“I did.”
“What exactly did you havein mind?’
“A joint expedition to explore the nucleus following its encounter with Jupiter,” Thorpe replied.

From their reactions, he could see that the suggestion had caught both Hobart and Amber off guard. The
MP blinked in surprise, while Amber shifted nervoudy in her chair.

“I beg your pardon,” Hobart said.

“We re assuming agrest deal based on one telescope observation. What if theice provesto be less
extendve than the astronomers believe, or if the post-encounter orbit predictions are wrong? | am
suggesting that the Republic of Lunaand Sierra Corporation jointly send a ship to take agood look at the
prize”

“What sort of arrangement do you havein mind?’

“Serra Corporation will provide the ship, most of the crew, and some of the scientific personnel. You
will provide your own peopleto fill out the roster, also someoneto look after your interests. Findly, we
slital cogsequaly.”

“What' sto stop us from mounting such an expedition on our own?’ Hobart asked. “Lunahas ships,
too.”

“Of courseyou do. And most of them are busy doing important things. Divert them and you areliableto
suffer those economic consequences we discussed the last time | wasin thisroom. In addition, we
would beforced to get arestraining order to stop you. Now if SierraCorp provides a suitable ship, there
will be no adverse impact on your economy. Besides, we have expertise you need. Itis, after al, our

“Who represents SierraCorp on such an expedition?’” Hobart asked.

“That isup to Mr. Smith,” Thorpe replied. “However, | plan to request that he consider me for the job.
Perhaps Amber could represent Luna”

“What about it, Miss Hastings?’
“Sorry, but | must decline.”

“| understand,” Hobart said. “I1t will be along voyage, possibly onefilled with hardship. You are
probably wise not to go.”

“Youdon't understand at al,” Amber replied. There was asudden light behind her eyes, asthough she
had made an important decison. “I planto go, dl right. However, | will look after my own interests
when | do. After dl, if Thomasisright, | own haf acomet!”

PART 2: ENCOUNTER WITH JUPITER

CHAPTER 10



Having crossed the orbit of Saturn, the planetoid made straight for the largest of Sol’s

children. One hundred eleven times it had swept in toward the sun. Always before, fate had
placed Jupiter far distant fromits path. Not thistime. On this approach, the planetoid was aimed
directly at the world which more than any other gathered wandering bits of flotsamto its breast.

#

Tom Thorpefloated in front of the telephone screen in the crouching position the human body assumesin
the absence of gravity. It was a position that made him appesar at ease. Nothing could have been further
from thetruth. It wasall Thorpe could do to keep hisanger under control as he waited for the
Space-to-ground circuit to clear.

“Mr. Monet’ s office,” ayoung woman answered after afew seconds delay.
“Ishethere?’

“Who may | say iscaling?

“Tom Thorpe.”

“And the subject, Mr. Thorpe?’

“The Comet Hastings expedition.”

“Please wait amoment.”

Thorpe found himself gazing into acomputer generated light pattern that was supposed to be soothing. In
his case it was not working.

“Ah, Mr. Thorpe,” Nathan Monet, Sierra Corporation’s comptroller said as he came on the
screen. “What may | do for you?’

“Y ou can tell mewhy your people turned down my order for antimatter, Monet!”
“Wein the comptroller’ s office fed that you were being somewnhét ... shal we say, overzealous?’
“What the hell are you talking about?’

“To be blunt, Mr. Thorpe, my analysts have checked and find that your request for fudl isfar in excess of
what you redly need. Y our own mission plan cdlsfor the expenditure of 4.5 grams of antimatter and
eight million kilograms of monatomic hydrogen. Y €, you requested nine antimatter grams. That is
exactly double your projections.”

“I know that,” Thorpe growled.

“If I may remind you, Mr. Thorpe, my department has been charged with ensuring that we obtain
maximum efficiency out of our limited funds and Mr. Smith has a belt tightening campaign in progress at
the moment.”

“Tighten someone e sg' sbelt. | need that antimatter!”
“Wefed that five gramswould be more than sufficient for your needs,” Monet said.

“That’ s only ten percent above our rock bottom needs.”



“Eleven percent. My people have checked industry practice and ten percent energy reserves are quite

“On the milk run to Luna Equatoria Station! Damn it, we are going out to chase acomet! We haveto
assume that thingswon'’t go precisely aswe planned them.”

“A good manager doesn't dlow such deviationsto occur, Mr. Thorpe. My staff assures me that our
dlocationismorethan fair.”

“Your staff isn't risking their collective asses. | am. So isevery man and woman spacing aboardAdmiral
Farragut . Either we get the full nine grams or we don't leave orbit.”

“My God, man! Do you know what antimatter closed at on today’ s market?’

“I know what my lifeisworth. Moreimportantly, | know what Mr. Smith will say if he hasto settle this
dispute.”

The comptroller stiffened. “Y ou are, of course, free to take the matter to him. | doubt he will approve
squandering the corporation’ s funds, however.”

Thorpe took a deep breath and decided to approach the problem from another direction. “Look, the
price of antimatter is expected to rise steedily for the next couple of years, right?’

“That is correct. Apparently, the Avaon Project is expending far more energy than was originaly
appreciated.”

“Then we merely sdll any excess on the open market when we get back. Even figuring the cost of money,
we should be able to break even. We might even turn aprofit.”

The comptroller looked thoughtful. Thorpe could see that he was mentally bal ancing immediate costs
againg future benefits. Finaly, hesaid, “We Il certainly consider that option, Mr. Thorpe. No promises,
of course.”

“Whenwill I have your decison?’
“At themisson briefing.”
“Fine. See you the day after tomorrow.”

As soon as the screen went blank, Thorpe muttered an obscenity and turned to face the hatchway behind
him. Lifting hisfeet, he sought afirm purchase on the bulkhead, and pushed off for the freighter’ s control
room. Karin Olafson looked up as he sailed through the control room hatch. She could see from his
expression that things were not going well.

“| take it the battle with the bean countersisyet to be won,” Captain Karin Olafson of Independent
Space FreighterAdmiral Farragut said. Olafson was a stocky woman with close-cropped blonde hair,
aready smile, and amotherly manner. At age 45, she was nearing the end of her active career asa
ship’'smaster. That was one of the reasons she had chartered her ship to Halver Smith for the next three
years. The money would go along way toward acomfortable retirement. The idea of adventure had
also appealed to her.

“I think | scored some points,” Thorpe replied as he moved to the accel eration couch next to the one the
captain occupied. He grabbed hold of the armrests and levered himself to aditting position. “He doesn't
want to escalate the fight to Mr. Smith. He knows hewill lose. 1t wasjust amatter of finding away for



him to dismount his hobby horse gracefully.”
“And did you?’
“Welll find out a themission briefing.”

“I hope s0. | don't relish embarking on athree year voyage with only ten percent energy reservesin my
toroid.”

“Y ou won't have to, Captain. What about the rest of your preparations?’

“Y ou get usthat antimatter and we'll be ready for launch. Asyou saw during your approach, we ve got
the tel escope affixed to the bow.”

“Any problemswith that?’

“The damned thing’' s S0 heavy that we had to weld it directly to the thrust column butt plate. Wherethe
hell did you get that antique, anyway?’

“Out of amuseum, of course.”

The six-mirror instrument had been the first compound tel escope ever built. It had seen active use at
Mount Hopkins Observatory for 75 years before retirement. Since then, it had been one of the prime
exhibitsin the Univergity of ArizonalsMuseum of Asironomy. Obtaining it had proven childishly essy.
Thorpe had merely mentioned that it would be used to study the approach of Comet Hastings to the
Jupiter syslem. The museum’ s board of governors had then voted unanimoudly to loan the 4.5
meter-effective-diameter instrument to the expedition. They had replaced the tel escope s antique
controls with modern el ectro-mechanicd actuators, and removed its heavy azimuth-mounting pedestd.
Even s0, it was large enough to cause Captain Olafson concern about her ship’s structural integrity.

The telescope was a peace offering. It was Thorpe sway of gpologizing to a certain lady astronomer for
the shabby way he had treated her.

#

Amber Hastings lay by the pool with her eyes closed and et the warmth of the sun soak into her skin. On
the table beside her lay alaptop computer. She had been Smith’ s guest for severd dayswhile she dowly
became accustomed to Earth gravity. In between sightseeing trips, she worked on the operationa plan
for the expedition to the comet that bore her name.

It had been eight months since the observatory computer had first notified her of the patch of hazein the
sky, and half ayear since Lunaand SierraCorp had agreed to fund ajoint expedition. A lot had
happened in that time. The most important thing was that SierraCorp had chartered a converted
freighter, theAdmiral Farragut , to transport up to adozen scientists and their equipment to Jupiter.
Oncethere, the ship would refuel with reaction mass while awaiting the arriva of the comet.

The scientists would observe the comet’ s passage through the Jovian system, then pursue it after it left
Jupiter. If al went well, they would land on the nucleus and spend the next year-and-a-haf aground. The
expedition plan called for them to ride the comet through perihdlion, and abandon it after it began the
outbound leg of itsorhit.

“Taking abreak from your studies?’ avoice asked.

Amber opened her eyesto see Haver Smith standing over her. Hewas attired in afrayed pair of pants



and wore ashirt with severd ragged holesinit. From the stainson his clothing, it was obviousthat he
had been digging inthe dirt.

“Thesunissowarmthat | thought | would take anap,” she sad.
“Y ou haven't forgotten to put on your lotion have you?’

She shook her head. “I' m lathered up from head to toe with sunscreen. Did you want anything, Mr.
Smith?”

“It' sHaver, remember?’

“Very wdl, Haver.”

“I’'m going riding. | thought you might want to go aong.”
“Me?’ sheasked. “On ahorse?’

“Sure”

Amber shivered. She had seen her firg live horse just two days before and she still was not sure she
believed such athing existed. Like so many things on Earth, horses went against good, solid common
sense. On her previous vidt to the stables; it had taken all of her courage to stroke the deek brown flank
of amarewith the unlikely name of Champion Lady Terwilliger Von Smythe .

“But what if | fal off?’
He shrugged. “Then you get up and get right back on again. I’ vefdlen dozens of times.”

Amber did not know what to make of this statement. Earth gravity was such that she was sure that any
such fal would befata.

“It would be an experience to tell my grandchildren, | suppose.”
“That it would,” he agreed. “Comeon. If afat old man an ride ahorse, anyone can.”

Half an hour later, Amber found hersef in the saddle following Smith dong abridletrall that meandered
through the woods of his estate. She had very nearly decided that she was not going to die and was
beginning to enjoy the experience. They wereriding across abroad meadow filled with smal yelow
flowers, “Do you mind apersona question?’ Smith asked from beside her.

“I’d have to hear the question.”
“What did you do to Tom Thorpe when he was on Luna?’
Amber felt her cheeks begin to redden. “What do you mean?’

“I mean that he hasn’t been the same since he got back. He does hisjob, but he does not seem happy.
Sometimes people will catch him staring off into space, brooding. | havetalked to hisfriendsonThe
Rock . They dl agreethat he' snever been particularly introspective before.”

“Why do you think | had anything to do with the change?’
Smith smiled. “By the time you reach my age, young lady, you learn to recognize the symptoms.”
“Symptoms?’



“If you ask me, | think our Mr. Thorpeisinlove. Any ideawho the lucky woman might be?’
Amber did not answer. Shedid not haveto. Her suddenly flaming skin did it for her.
#

When viewed from space, Admiral Farragut looked like something a child would build out of
congtruction sticks. The long-range freighter was a collection of geometric shapes some one hundred fifty
meterslong. The vessa was comprised of three distinct sections, each of which could be detached from
the ship should the need arise.

The engine module was amaze of spherical tanks and interconnected piping at the ship’ sstern. Six long
cylinders nearly obscured the centrd core that wasAdmiral Farragut ' s main source of power. The
cylinders were hydrogen tanks arrayed in a hexagon around the engine core. A blackened exhaust
nozzle jutted from the antimatter thrust chamber, and high temperature radiators could be seen poking out
between thefud tanks.

Infront of the long-range tankage, the freighter’ s heavy thrust kedl became visible for afew meters
before disgppearing into the large cylinder that was the freighter’ s cargo module. The ship’s cargo holds
were dl built into the forty-meter-diameter cylinder on which clusters of oversize reaction control jets had
been mounted. Thesejets not only controlledAdmiral Farragut s attitude in space, but also would be
used to land the cargo module on the surface of the comet nucleus. Landing jacks had been welded to
the module to provide for this capability.

The freighter’ sforward section contained the habitat sphere. The twenty-meter diameter module
contained al of the control systems used to fly the ship. It dso provided passengers and crew with a
comfortable environment in which to work. The control room waslocated at very center of the sphere,
with living quarters, supply bins, tankage, auxiliary power system, and workspaces surrounding it. The
sphere, which would aso be detached and landed on the comet nucleus, possessed its own reaction
control jet clusters and landing jacks.

Findly, the open framework of the compound tel escope jutted forward fromAdmiral Farragut ’s
prow. Because the telescope wasrigidly welded to the freighter’ s hull, it would be pointed by aigning the
entire ship. Since the ship would coast for 99% of the voyage, thiswas not a problem.

Tom Thorpe watched the freighter drop away as hisferry craft began the long fal back toward Earth. He
saw none of the ugliness that would have been apparent to someone accustomed to the deek aircraft of
Earth. In space, form follows function, and it isfunction that determines beauty. IfAdmiral Farragut
could get him where he wanted to go, Thorpe would gladly overlook its aesthetic imperfections.

#

John Mavan was aso en route to Earth. He had | eft Luna City aweek earlier and had proceeded first to
LunaEquatorid station, then to Newton Station in geosynchronous orbit. His schedule caled for a
three-day layover a Newton, an inconvenience that bothered him not a all. Of al the trangit Sations,
Newton offered the greatest array of diversonsfor travelers. Malvan spent the three days preparing for
thelong journey to come. That his preparations conssted of visitsto the gambling decks and sojourns
with femal e entertainment specidists was no one' s business but his own.

However, thereisalimit to the amount of dissipation even the heartiest soul can tolerate. By histhird
night aboard, Mavan was looking forward to aquiet evening in which to rest and recuperate. He began
by searching out asmall bar frequented mainly by station personnel. He ordered hisdrink from a
well-stocked liquor dispenser, moved to an empty table, and sat down. He quietly nursed hisdrink for



half an hour as he watched the bar fill following the end of day waich.

He was about to leave when a pretty, young woman in the uniform of the station staff approached and
asked if she could share histable. He gestured with his one hand and told her that he would be honored
by her presence.

Histablemate introduced hersdlf as Barbara Martinez and asked him for his own name. After Malvan
had given it to her, she explained that she was a computer programmer for Sky Watch. By thetime
Malvan had explained who he was, the two of them were on afirst name basis. They talked together for
an hour. Then, despite hisvow that he would spend his last evening aboard quietly, Mavan found
himself suggesting that Barbarajoin him for dinner. She quickly accepted the offer.

During dinner, they had talked mostly about the coming expedition and what it would be liketoride a
comet on itsjourney around the sun. Barbara, it turned out, knew considerably more about comets than
did Malvan. She was an astrogeol ogist who had done her doctoral thesis on comet formation. Shetold
him how she envied him. During the dessert course, sheinvited him to visit her compartment.

Their lovemaking bore no resemblance to theimpersona gymnastics he had experienced with the
professiona joy girls. Rather, it had been aquiet, relaxed striving with one another; the sort of thing that
takes place between long time friends. Sometime during the night, Barbarahad sat up in bed while till
adride hisloins, looked into his eyes, and asked, “Will you remember me when you are out at the
comet?’

He had smiled. “I’'ll remember thisnight fondly forever. It isnot often aman of my age getsthe
opportunity to make love to ayoung, beautiful woman. | still don’t know why you picked me up in that

“Doesit matter?’

“Not especidly. Still, one cannot help but be alittle suspicious at such good fortune. About the only thing
that would kill my mood isif you told methat | remind you of your father.”

She laughed. “Hardly. My father isat least adecade younger than you are.”
He groaned. “Now that was uncalled for!”

“Areyou redly interested in why | sought you out?’

He nodded. “1 think my ego can takeit.”

“You'll think meawful.”

“Try meand see”

“It wasyour arm,” she said, gesturing toward the stump where his right arm should have been. “To be
honest about it, | was curious. | wondered what it would be like making love with a one armed man.”

“And how wasit?’

She shrugged, moving her entire body in away that caused adelicious tirring deep within
Malvan. “About the same, | guess. How did you lose it?’

“Mining accident. | was caught by adide while we were drilling for ice under Mare Nectaris. | was
lucky. Thetwo menworking by my sidewerekilled.”



“Do you ever wish it hadn’t happened?’

“Not much point in that, isthere? Besides, I’ ve learned to cope.” He accompanied hiswordswith a
loving tweak. Her squedl cut off further conversation and they returned to the business at hand. Later,
they dept. Inthe morning, she fixed breakfast and accompanied him to the door when it wastimeto
leave.

“Will | seeyou again?’ she asked.
“I should pass thisway in about three years. | will be happy to look you up if you like.”

Shesighed. “I'll probably be an old married lady by then. Still, you never cantdl. Look in the station
directory. If you find my maiden namelisted, givemeacdl.”

“I'll do better than that. | will call whichever way it worksout. If you are married, | will invite you and
your husband out for the best dinner in Newton Station. If single, we'll repesat last night, assuming I’'m
dill uptoit by then.”

She laughed. “After athree year voyage? |I'd bewilling to lay odds on that!”

“Y ou could beright. What if | bring you a piece of comet?’

“I'dlikethat.”

“Thenit' sadate?’

“It' sadate, hushand or no husband. Would you like me to accompany you to the embarkation portal ?’
“Not necessary. Y ou haveto get towork. I'll find my own way.”

With that they kissed and Mavan had left whistling. He made hisway to where ships docked to the
gtation hub. There he had waited in a pleasant fog of remembrance. Only after he was onboard the ferry
to Earth did he put his short vacation out of mind and begin to concentrate on hismission. Ashedid so,
he thought back to the bizarre sequence of eventsthat had brought him to this particular time and place.

Malvan had certainly not intended to apply for the expedition when he had derted John Mahew Hobart
to the true nature of the comet. He had merely wanted to tell someone about the possible treasure trove.
He' d been surprised when Hobart subsequently asked that they meet in Luna City.

“Good of you to come, John,” the MP had said upon receiving Mavan in his office. “Did you have a
pleasant journey?’

“Tolerable,” Madvan said with ashrug.
“I imagine you are wondering what could be important enough to drag you hafway around Luna.”
“Yes gr.”

Hobart explained the dedl he had made with Tom Thorpe regarding an expedition to the comet. Mavan
nodded. He had first learned of the expedition from Professor Grayson. He was sufficiently intrigued by
the details of what had happened that he nearly missed Hobart’ s next satement. “How would you liketo
represent Lunaon this expedition, John?’

“I beg your pardon?’



“Wewould like you to represent Luna sinterests on this expedition. If you agree, it will mean ajump of
three grades and anice boost in sdary. Moreimportantly, it will gain you friendsin Parliament, not the
least of whom will be mysdf.”

“Why me?

“Why not?Y ou were an ice miner before your accident and have worked as afield auditor snce. Both
skillswill be useful on the coming expedition. Y ou are honest, ahard worker, and apatriot. Who else
would have warned me that this planetoid of ice was headed our way?’

Malvan shrugged. “I thought it my duty.”

“Y ou thought correctly. Y ou prevented agreat injustice. | only wish we had been able to save thefull
rightsfor Luna. Even so, we may have prevented our own exploitation along with that of the asteroid.
Now we have to consolidate our position. For that, L una needs someone with your knowledge and
experience. | dso need something from you.”

“What isthet?’

Hobart' s gaze locked with that of the auditor. “I need to know that whoever we send on this expedition
isloyd to Lunaand to me. | think you are that man, John.”

“Don't you trust Halver Smith?’

“Intruth, I do. Itisinther interest to ded with us. After dl, who elsewill buy their ice? However, |
learned long ago to hedge my bets. If wefind that we can’t deal with SierraCorp, then we will haveto
develop the comet alone.”

“How do wedo that if they own half of it?’

Hobart looked at Mavan with serious eyes. “ That isthe sort of hypothetica question a politician never
answers. Just remember, we are asovereign nation and they are not. We are not bound by terrestria
law. That comet isimportant to us, more important than any convention regarding the ownership of
astronomica bodies. If wefind our intereststhreatened ... well, let’sremember that sovereign nations
sometimes resort to military meansto securether interests.”

“Areyou saying...?’

“I"'m not saying anything,” Hobart replied. “1’'m merely trying to explain the importance of this expedition.
Will you accept the commission | am offering you?’

Malvan was slent for nearly aminute. Finadly, he said, “ Put that way, Citizen Hobart, | don’t seehow |
can refuse”

CHAPTER 11

The pre-launch briefing for the Comet Hastings Expedition was held in the San Francisco headquarters of
SierraCorporation. In acity where red estate had been overvaued for two centuries, Halver Smith's
solution to the problem of |ebensraum was unique. The Great Earthquake of 2016 had forced authorities
to raze the old federd penitentiary on Alcatraz Idand. For half acentury, the rubble lay undisturbed save
by goats grazing a the hardy grass of theidand. Smith had purchased theidand at auction during one of



the city’ s periodic fiscal crisesin the early seventies, and had proceeded to build his corporate
headquarters there.

SierraCorp Headguarters was dominated by atal needldike spire that soared haf-a-kilometer above
San Francisco Bay. During the aredl s frequent bouts with fog, it could be seen thrusting up out of the
thick blanket of white. Four large domes surrounded the central tower. Each served as headquartersfor
adifferent SerraCorp divison. Theidand, much of which had been turned into a park, was connected
to the mainland by an underwater tunnel.

Amber Hastings kept close watch on the crystdline buildings as Smith’ s private jumper swooped toward
arooftop landing on the central spire. Even before the machine stopped oscillating, Smith had thumbed
the hatch open and stepped out. Amber gathered up her folio case and followed. A tiff, cold wind
caught her unaware. She gtiffened with shock as a thousand pinpricks assailed her body, and felt a
moment of panic as the world spun around her. The next she knew, Smith had steadied her with afirm
grip and was leading her toward adownward doping stairwell.

“ Something the matter?’ he yelled above the keening of the wind when they had gained the shelter of the
dairs.

She blinked at him as shetried to calm her racing heart. “ Sorry. For amoment, | thought | had fallen
down an airlift. 1 guess| had an attack of vertigo.”

Smith pushed histouded hair back into place. “My fault. | did not think to warn you. It can't be blowing
more than thirty or forty kph up here. | cal that a gentle Frisco breeze.”

“One of thereasons| cameto Earth,” she responded with a shaky laugh, “was to experience westher. |
guessthat wasit!”

“A very mild form, | assure you. Follow meand we'll get you insde.”

Heturned and led her through two sets of doors whose arrangement reminded Amber of an
arlock. Beyond lay a glass enclosed observation deck that completely circled the tower.

“Come here, and I’ ll show you something you didn’t see on the approach!”

Amber followed Smith around the central stairwell to the other sde of the deck. As shewalked, she
noticed that the entire building thrummed from the force of thewind. 1t made her wonder just how sturdy
agructureit truly was. All such questions were ingtantly forgotten as she was trested to a sudden
panoramic view of the Golden Gate Bridge five kilometers distant.

“It' sbeautiful!” she said, her voice hushed in reverence. “1t looks just like the view-wal in the
Forty-Niner Bar and Grill in Luna City.”

“Thisisno view-wal,” Smith replied. “It' sthered thing.”
“They certainly knew how to build for eternity, didn’t they?’

“That they did, athough the bridge requires continuous work to keep it in repair. There are half adozen
robots whose only task isto keep the ironwork free of corrosion. Considering the careit gets, it should
gtand for centuries. That is, unless someonetearsit down first.”

“Oh, they wouldn't!”

“There have been suggestionsto do just that. Big asit is, the bridgeistoo small for the larger surface



craft to passunder it. The shipping people have suggested replacing it with atunnel.”

“That would be atragedy!” Amber said. Like most Lunarians, she knew Earth as a collection of scenes
purveyed by view-walls. Thisold bridge was one of her favorites, and to her mind, alandmark as
permanent as the pyramids.

Halver Smith noted the sudden look of distress on her face, and smiled, “Don’'t worry, no onewill touch
itif I have any say in the decision. Now then, we had best be getting to our meeting. Wouldn't do to
have the bosslate for hisown briefing.”

Smith led her to alift at the center of the observation deck. Thirty seconds|later she found hersdlf ina
large rotunda on the ground floor. The manmade cavern had been finished in polished marble, and was
illuminated by light that filtered down through trand ucent windows. No sooner had she stepped from the
lift than afamiliar voice cdled her name.

She turned to see Tom Thorpe striding purposefully acrossthe floor of the rotunda. He carried alarge
bunch of red flowers cradled in the crook of hisarm. Suddenly, dl the things Amber had thought to say
to him vanished from her thoughts. They stood in awkward silence for long seconds.

“Hello, Thomas” shesad, findly.

“Helo, yoursdf.”

“Arethose for me?’

He grinned and handed over the flowers. “Sorry, | nearly forgot | had them.”
She buried her nosein their blooms. “Umm, roses My favorite”

“It' sgood to see you again.”

“Andyou.”

“What say we have lunch after the briefing to bring each other up to date?”
“All right.”

At that moment, Thorpe seemed to see Halver Smith for thefirgt time. “Uh, everyone sin the conference
room, sSr. We'reready to start.”

“Good! Let’'sgettoit. We' vealot of ground to cover.” Without looking back, Smith walked toward
one of the sets of double doors that punctuated the perimeter of the rotunda.

#

The conference room was circular, as was the double concentric ring of small tables at its center. There
were two chairs at each table, with each person’s place marked by a color-coded name card - blue for
expedition members, white for others. Thorpe directed Amber to the seat next to hisown. Amber,
glancing at the blue tag with her name on it, commented on the foresight of whoever had arranged the
segting. Thorpe merely grinned. Shetook her place and gently laid the roses down in front of her.

Smith took his own segt. By the time he withdrew savera note cards from his pocket, the sudden
scraping of chairs had passed and everyone wasin their proper place.

“Good morning, ladies and gentlemen,” Smith began in aloud, clear voice. “ Asmost of you know, | am



Halver Smith, your host. If | have not had the opportunity before, et me now welcome you to San
Francisco and Sierra Corporation Headquarters. A few housekeeping items before we get started:
These briefings are scheduled to last dl week. Our purpose hereisto resolve any outstanding issues
regarding this expedition, so do not hesitate to peak up if anything isbothering you. Restrooms may be
found outside the door and to your right. In addition, | am told that the kitchen staff will arrive with
coffee, teg, rolls, and fruit in another few minutes. Thisisto be aworking meeting, so don't hesitate to
get up and wak around if you fed the need.”

Smith glanced again at his notes, and continued. “Now then, afew introductions before | turn the meeting
over to those who will do the actual work. First, the woman who made dl of this possible, Amber
Elizabeth Hastings of Farside Observatory, Luna. Amber, please stand and take abow!”

Amber rose to around of applause. She smiled salf-conscioudy, acknowledged the accolades, and then
quickly sat down. Smith went on to introduce Roland Jennings, the Republic of Luna s consul generd.
The consul made a quick speech emphasizing the spirit of cooperation between the Republic and Sierra
Corporation. Jennings then introduced John Malvan, Luna s representative on the expedition. The
auditor did not bother to stand. He acknowledged the introduction with a casua wave.

When the consul finished, Smith introduced Tom Thorpe; Karin Olafson,Admiral Farragut ’scaptain;
and severd of the scientists who would be on the expedition. The chief scientist wasto be Professor
Chen Ling Tsu of the University of Hong Kong, expert in thefield of asteroid formation and structure.
His deputy, and Amber’ s new boss, was Cragston Barnard from the University of Luna City. Barnard's
wife, Cyhil, was aso going dong in the capacity of ship’sdoctor. As Smith’sintroductions continued
around the table, it became apparent that the expedition would be evenly divided between SerraCorp
employeesand Lunarians. Smith concluded the introductions by saying, “Wewill now begin theforma
briefings. | giveyou Thomas Thorpe!”

#

Thorpe rose from beside Amber. “We are about to embark on an epic voyage, ladies and gentlemen,” he
began. “It will be avoyage lasting three years. Our first stop will be Calisto Scientific Station, where we
will await the comet’ s passage through the Jovian system. That will be the last time we are in contact
with civilization. Should anything go wrong after Calisto, there will be no oneto help us. Whatever the
problem, wewill haveto handle it oursaves.

“Asyou have undoubtedly noticed, this expedition is composed of equa numbers of terrestrials and
Lunarians. In such diversity lies our greastest strength. We cannot alow that strength to be transformed
into weakness by interplanetary parochiaism, factionalism, or partisan Earth/Moon palitics. | therefore
ask each of you to suspend whatever alegiances you bring to this expedition. For the next three years,
you must consider yourself citizens of space and of Admiral Farragut . By this, | do not mean that
Citizen Mavan cannot report to hisprincipals on Luna, or | to mine on Earth. |do mean that each of you
must place the needs of the expedition firdt. Isthere anyone here who fedlsthat they cannot abide by
theserules?’

When no one spoke, Thorpe nodded. “Very wel. Wewill have Articles of Organization ready for your
sgnaturesthis afternoon. Now then, | fear | have talked too much. Therefore, if no one hasany
objections, | will ask Miss Hastingsto brief us on the latest findings regarding the comet. Amber?’

“Holocube down, please,” Amber said to the empty air. There was abrief whirring sound asalarge
trangparent cube appeared from out of the celling. “First dide, please.”

The cubefilled with astarfiedld and aview of Comet Hastings taken by The Big Eye less than two weeks



earlier. The comaof the comet was till only adim smudge of light.

“You aredl familiar with the comet’ sbasic Satistics,” Amber said as she glanced around the tables. “The
nucleusis nearly spherica, with adiameter of 500 kilometers and amass of some sixty million billion

tons. Measurements of the rate at which the comais building indicate the nucleus stemperature to bein
the range of 10 degreesKelvin. That isvery cold for an object a billion kilometers from the sun.”

“Any new data on the comet’ s composition?’ Professor Chen asked from his seat half a dozen placesto
Amber’sright.

Sheturned to look at him. “We still show the spectra linesfor water, ammonia, cyanogen, and afew
other impuritiesin the comet’s coma. We cannat, of course, use coma measurementsto determine the
percentage of stony materid inthe mix. If other comets are an accurate guide, there ought to be some.”

“Any evidence of free oxygen, nitrogen, or helium?’

“WEe ve seen hydrogen and oxygen in the comain excess of that which resulted from photo
disassociation of water molecules, and there are traces of nitrogen. We have not detected any helium.
That ishardly surprising since any poolswould have boiled away during previous solar passages.”
Amber turned her attention back to the generd audience. “I’ m afraid that most of the details of the
nucleus scompogtion will remain amystery until we actualy get there.”

Amber ordered her second dide displayed. The holocube changed to show athree-dimensiona diagram
of the asteroid' s projected path through space. The orbit was asingle white lineleading to Jupiter and a
fan shaped rainbow of color extending away.

“We have been watching the comet very closaly these past six months, and have quite agood projection
of itscurrent orbit. It will sweep in from deep space to cross Jupiter’ sorbit 200 days from now. The
distance a closest gpproach will be approximatdy 2 million kilometers. Jupiter’ sgravitationd pull will
swing the comet through approximately 20 degrees of angle. The multicolored lines represent the
possible range of post-encounter orbits.”

“Those post-encounter orbits fan out across 4 degrees of arc, MissHastings,” Chen Ling Tsu
sad. “Surely you can pin them down closer than that!”

“I wish we could, Professor Chen. Unfortunately, there are certain limitationsinvolved in observing an
object so distant. To improve our datawill require observation of the comet at close range for severd
weeks.”

Amber continued to answer questions regarding the mechanics of gravitationd capture for twenty more

minutes. When one of the SierraCorp technical experts asked howAdmiral Farragut wasto be landed
on the nucleus, she smiled and said, “ That is Captain Olafson’ s department. | will now turn the briefing

over to her.”

#
“How was| thismorning?” Amber asked that afternoon as she and Thorpe enjoyed alate lunch.
“Youwerefing” he assured her.

Thefirst day’ sbriefings, which had consisted of an overview of the mission, had ended early. It had been
planned that way in order to give participants time to prepare for the second day’ s sesson. Days 2
through 5 would be devoted to adetailed review of every aspect of the misson plan. Thorpe used the
respite to show Amber the San Francisco waterfront. 1t was nearly 1500 hours when they boarded a



replicaof aNineteenth Century sternwhedler for lunch. The needle shape of SierraCorp Headquarters
and the Golden Gate Bridge were clearly visible through the windows of the restaurant.

“I hope | wasn't too technica.”

Thorpe laughed. “ Even your consul-general understood what you were talking about. | have met the
man. Believeme, orbital mechanicsisnot his specidty.”

“Who was that little man you were arguing with during the break?’
“That was Nathan Monet, SierraCorp comptroller.”
“Does he aways scowl like that?’

“He does when he does’t get his own way. Monet and | have arunning dispute overAdmiral Farragut
'sfuel load. Hewantsto alocate the bare minimum necessary to perform the misson. | want sufficient
reservesto take care of the unexpected. | thought | had him talked around to my point of view, but the
damned bean counter is as stubborn asheismyopic. Mr. Smith findly told him to give mewhat | want.
That was the reason for the scowl.”

They talked for ten minutes about inconsequential matters. Finaly, Amber cleared her throat and asked,
“Why did you invite meto lunch today, Tom?’

“Since when does aman need areason for asking abeautiful woman to lunch?’
“You'reddling!”
“All right,” he said. “| asked you out so we could talk about what happened on Luna.”

She shrugged. “A man and awoman drank too much and spent the night enjoying one another’ s bodies.
It happensdl thetime.”

“Isthat dl it wasfor you? Mere exercise?’
She smiled humorlesdy. “1sn't that supposed to be my line?’
“It' saserious question. | would like a serious answer.”

“Thetruth?’ sheasked. “I have trouble remembering my fedingsthat night. It isasthough it happened to
another person. | remember that | wasfeding giddy even before we started hitting the bars. Later, | felt
... content. It seemed so right at the time, dthough | knew our relationship was strictly temporary. Later,
| found that | could not forget you. Waking or degping, you have been much on my mind of late,
Thomas Thorpe.”

“It’ s been the same with me. Y ou don't supposeit could be love?’

“I don’t see how,” shereplied. “WEe ve been done together, what? A day-and-a-haf? Youcan'tfdl in
lovethat quickly, canyou?’

“I don't know. | haven’t much experience.”
“Mengther.”

“Did you know that | have your picturein my kit bag?’



“You do?

Henodded. “| clipped it from anewsfax story about the comet. Y ou know the one. They superimposed
your face over ashot of The Big Eye .”

Amber blushed. She did indeed know the story. They had made her out to be a combination of Albert
Einstein and Corbd Van Dyke, with alittle Sir Isaac Newton thrown in. She had been kidded abouit it
unmercifully for weeks.

“So, what do we do now?’ he asked.

“If thiswere Luna, I’ d suggest that you move in with me to seeif we fdt the same after amonth or s0.”
“Earth customs aren’'t very much different.”

“Too bad we're not staying on Earth or Luna”

“I don't follow you.”

“You saidit just thismorning. We are soon to become citizens of Admiral Farragut . That changes
things”

“How 0?7’

“Onboard ship, it will beimpossibleto keep an affair quiet. Everyone will know about us the moment we
go to bed together.”

“So what?’

“So, | don’t want peopleto think | owe my position on the expedition to the one | assumein your cabin
esch night.”

“Damn it, Amber, you discovered the comet. Why would anyone think that?’

“I just know they would. It is human nature. If eighteen of usare going to live cheek to cheek for the
next three years, | would rather not start out grist for the gossip mills. Nor should you. It could serioudy
affect your ability tolead. | think it best that | merely be one of your crew. If we till fedl the samewhen
we get back, we can do something about it.”

“Y ou expect meto see you every day and pretend that I’m not attracted to you? What kind of aniron
man do you think | an?’

“Thekind who will respect my wishes.”
“I'll haveto think about it,” he said after along pause.

“Fair enough. In the meantime, what’ sfor dessert?’

CHAPTER 12

Amber floated done before the forward viewport of the orbit-to-orbit transfer vehicle. In front of her lay
the great rectenna of the Sierra Skies PowerStat. The rectennawas aflimsy construct of metal wire and



structural composite some 5 kilometersin diameter. 1t would have been invisible except for a spider web
of maintenance lights. The lights made the rectenna gppear a disembodied plane floating donein the vast
blackness of space.

Ten kilometers aft-orbit lay the PowerStat itsalf. Like the haf dozen other power stations that orbited
37,000 kilometers above the equator, Sierra Skies was a collection of intricate mechanismsflyingin
loose formation. The habitat cylinder was rotating dowly in the undimmed sunlight, its red-and-white
checkered hull bright againgt the black of space. Around the habitat lay six large fusion generators, giant
spheres from which emanated |ong towers adorned by paddle-shaped radiators. The radiators glowed
white-hot. Each generator produced 1200 bevawetts of eectrical power. Half of this output was sent
along thick cablesto the orbiting rectenna, where it was converted into alow-density microwave beam
and transmitted down to Earth. Sierra Skies ddlivered power to ground stations at Plomares, Polskya,
and Pskov. From there, the electrical energy was distributed across United Europe.

The powerstats created a great deal of energy that they did not transmit to Earth. Thisthey used to
synthesize antimatter. The antiprotons were manufactured in particle accelerators, then cooled,
converted into antihydrogen, and stored in superconducting magnetic traps. The overall efficiency of the
process was less than ten percent. Even so, antimatter was the best power source yet devised for
spacecraft. Thedua nature of the powerstats business had long been the subject of controversy. Was
it more important, the argument went, to ddliver energy to Earth or to synthesize antimatter for the ships
of deep space? To those who lived beyond the atmosphere, there had never been any argument. A
steady supply of antimatter was as necessary to their lives as oxygen or ice.

Because of the disagreement over just how much antimatter wasto be alocated for the Comet Hastings
expedition,Admiral Farragut’s find fueling had been ddayed until just before launch. All expedition
members had been ordered to report aboard ship at the Sierra Skies PowerStat. They had been
trickling up from Earth for nearly aweek. Amber wasthelast to arrive, having waited for the latest
observation reports from Farside Observatory.

“Captain sayswe Il be under power in three minutes, Ma am,” avoice said from behind Amber’s
back. She glanced over her shoulder to see Terence Sweeney, the grizzled flight engineer of the
orbit-to-orbit craft. She had not heard him come up from below.

“Doesthat mean | will haveto return to my seet, Mr. Sveeney?’

“Not at dl,” he chuckled. “It' sjust alittle Side thrust to make sure we miss the rectenna. Make sure you
hold on when the buzzer sounds. Y ou could sprain something if you' re floating loose when the jets pop.”

“Understood,” she said, returning to her sghtseeing. The Earth was amottled beach ball below her, with
Ireland and Grest Britain two large ships plying the blue waters off the coast of continental Europe.
Beyond Earthwas Luna. Seeing that sparked pangs of homesickness. 1t would be three years before
shelooked again upon her home. Suddenly the thought of this expedition seemed far less glamorous than
it had.

The warning buzzer sounded on schedule. It was followed fifteen seconds later by two long coughs from
the orbitd ferry’ sreaction jets. Simultaneous with the sound, a plume of vapor flashed past the port,
sending amillion scintillating particles wafting through the darkness.

After the course correction, nothing happened for twenty minutes asthetiny cluster of structures
continued to grow in the viewport. When the PowerStat filled half the port, the flight engineer again
entered the small compartment.

“Captain saysthat snce you' re our only passenger, he' s gotten permission to divert to your ship and



make adirect transfer. That ought to save you an hour or s0.”

“Thank the captain for me, Mr. Sweeney. How long until we get there?’

“Fifteen minutes. The PowerStat management gets a bit tense if we comein much faster than acrawl.”
“When will we be ableto seeAdmiral Farragut ?’

“Y ou can see her now.”

“Where?’

The engineer pointed to one of two large irregular constructs attached by a series of cablesto one of the
fusion generators. “There, tucked in close to the Number One accelerator module. Seeit?’

Shefollowed hisfinger. “ Theat little thing?’
“Not so little,” hereplied. “It just looks that way because the accelerator is so damned big.”

Amber gazed at the ship, which was sill smdler than afingernail held out to arm’ slength. At thisrangeit
was difficult to make out details other than the cylindrical hydrogen tanks and cargo module, and the
spherica crew module up front. The mission plan had included an old photograph of the freighter. Now
as she gazed across several kilometers of vacuum, there seemed to be an open framework of pipeson
the prow that had not been there in the photograph.

“What' sthat, Mr. Sveeney?’
“What' swhat, Miss Hastings?’
“That mechanism on the ship’sbow?’

“Don’'t know,” he said, squinting at it. He turned in midair, kicked off against a bulkhead, and arrowed
out of Sght. He was back in fifteen seconds with apair of binoculars. He used them to study the
freighter. Findly, he handed them to Amber. “Damned if | recognizeit. Lookslike some sort of
docking mechanism, or maybe an extension of the thrust frame.”

Amber raised the binoculars to her own eyes and dided for maximum magnification. One of the things
that had fascinated her on Earth had been the way the atmosphere softened things at adistance. No such
effect was evident in space. She quickly found hersdf staring at the ship as though hanging afew dozen
metersaway. She swept the binoculars forward aong the freighter’ sflanks, noting the lighted viewports
inthe crew module. Then she had the mysterious prow ornament centered in her field of view.

The angle of the sun made viewing difficult. Even 0, it took |ess than aminute for her mind to sort out the
confusing patterns of light and shadow. She gasped as recognition hit her.

“What' sthe matter, Miss Hastings?’

“It' satelescope, and abig one! Lookslike at least afour, possibly asix mirror compound instrument.
Now where the hell did they get something like that for this expedition?’

Sweeney shrugged. “Why don't you ask them when we get there?’

“I'will.”



Ten minuteslater, Amber had no need to ask where Thorpe had obtained the telescope. During the
orbitd ferry’ s approach, they had passed directly over the bow-mounted instrument. She recognized it
immediately asthe MMT - Multi-Mirror Telescope -known affectionatdly to four generations of
asronomersasthe“Big Ugly Six Pack.” Because of itsarchaic mirror design and its mass, no one had
ever made agood case for transferring the “ Six Pack” to orbit. Now that the freight had finally been
paid, Amber suspected the telescope would never be returned to Earth. Despiteits age, it was till a
superb opticd instrument. It would make awel come addition to Farside Observatory’ s suite of
observationd tools.

A sudden clanging announced the orbitd ferry’ s successful docking withAdmiral Farragut. Amber took
the noise as her signa to swim back into the main passenger cabin and collect her baggage. Her two
auitcases and overnight bag seemed a pitifully smdl collection with which to begin athree-year journey.
Her persona spacesuit was her only other possession. It had been delivered severd weeks previous.
Because of the sudden hedlth of Amber’ s bank account, both vacuum suit and the ship coverdlsin her
luggage were the best money could buy.

She towed her suitcasesto the airlock just as Sweeney opened the inner door. Stretching beyond the
open outer door was a short docking tube. The big freighter’ sairlock was a so open, giving the
impression of adeep well. A grey haired man hovered to one side of the freighter airlock and craned his
neck to look up at Amber.

“Goodbye, Mr. Sweeney,” she said, shaking hands with the engineer. “Thanksfor theride.”

“Y ou'rewe come, MissHadtings. I'll tell my wife and kids about you some night when the comet ishigh
inthe sky.”

She laughed. “Y ou do that, Mr. Sveeney.”

She picked up her bags and dowly levitated them to aign with the center of the docking tube. Then she
kicked off from the after bulkhead. She had intended to sail unaided from one ship to the other. Asshe
salled through the ferry’ s outer coaming, her right shin banged againgt one of the airlock hinges. The
sudden pain caused globular tearsto form in her eyes as her body spun sideways and bounced off the
accordion pleated fabric of the docking tube.

She muttered, “Damn!” as she rubbed the injured leg and fought to extricate herself. She made very little
progress until astrong hand grabbed her right ankle and began pulling her down toward the freighter.
Embarrassed, she let her rescuer do all the work while she concentrated on retrieving whét little was 1 eft
of her dignity.

“Hdlo, there!” the white haired man said when he had pushed her through the airlock and cycled both
doors closed. “Hurt yoursdf?’

“My pride more than anything. Thanks. | thought | could handle mysdlf better than that.”

“No problem,” he responded. “It’sthe legsthat get in theway out here. Damned things were never
intended for snaking through holes, you know. By theway, I’'m Kyle Stormgaard, Chief Engineer of this
rust bucket.”

“Amber Hagtings”

“Figured it had to beyou,” he said, grinning. “The Missustold methat you were alooker. Besides,
you're the last to come aboard.”



“The‘Misus?”

“Captain Olafson. We like to think that we own this bucket, athough the Bank of Montevideo might
have other opinions.”

“She syour wife?’

“Going on twenty-five years,” he said proudly. “ About the same amount of time we' ve been spacing
together, infact.”

“You must bevery close”

Stormgaard laughed. “ Believe me, Miss Hagtings, by thetimethistrip is over,you'll think that you're
married to me.... me and everyone else aboard. A spaceship is no place for either aclaustrophobe or
someone with aprivacy fetish.”

“I’'maLunarian, Mr. Stormgaard. | know | don’t suffer from claustrophobia. I'll let you know in afew
months about the other part.”

“Fair enough,” he said. “Come on and we' |l stow your gear in your cabin. Y ou can deep there tonight.
Tomorrow, of course, you paying passengers go into the tanks.”

Amber shivered. The mission plan called for nearly everyone to spend the outbound trip in cold deep.
That was the only thing that made sense on ajourney thislong. 1t minimized the quantity of consumables
required and reduced the strain of enforced idleness. To Amber, however, acold deep tank bore too
great aresemblance to acoffin. She was looking forward to the experience about asmuch asatripto a
dentd platician.

Stormgaard, who had been gathering her scattered luggage, noticed the look on her face. “What' sthe
metter?’

She explained her averson to cold deep.

“Y ou’ ve got nothing to worry about,” he said when shefinished. “Y ou won't fed athing whileyou're
under, won't age aday, and most importantly, won’t have to listen to my jokes for another sx months. |
grant you that waking up is no picnic, but the pain and the nausea are over quick. Me, I’'m looking
forwardtoit.”

“Y ou're going into the tank, too?’

“Sure,” hereplied. “Thereare six of usin the crew. We have split ourselvesinto three pairs. Each pair
will be awake for two months and adeep for four. Thereisnot awholelot that can go wrong with aship
coasting through the vacuum, you know. | would much rather spend the time degping. Comeon, and |
will show you to your quarters. Dinner’ sat 18:00 hours, and the captain doesn't like anyoneto be late.”

#

Thorpe strapped himself in the observer’ s chair inAdmiral Farragut ’s control room and watched as
find preparations were made for getting underway. The control room was a dome shaped compartment
dominated by afull circumambient screen. The arrangement bore astriking resemblanceto a
planetarium. It allowed the display of any combination of televised views and computer-generated charts
on the forward screen. With the dome switched to the hull cameras, the control room’ sfour acceleration
couches appeared to be floating in space.



The great glowing bal of the sun hung low in front of Thorpe while a crescent Earth stretched beyond the
domée s horizon at hisfeet. Lunawas out of Sght somewhere aft. The cluster of reactors and habitat
cylinder that made up the Sierra Skies PowerStat were clearly visible above the lighted limb of the Earth.
Despite the presence of the sun, the stars glowed in al their eectronicaly enhanced glory. The Milky
Way was asilver band arching from left front to right rear across the dome.

“SerraSkies Control, thisisAdmiral Farragut . How do you read?’ Captain Olafson’ s voice asked
from somewhere behind Thorpe. Thefreighter had departed the power station half an hour before with a
single pop of the ship’sreaction jets. They had been drifting dowly away from Sierra Skies ever since.

“Helo,Admiral Farragut . Weread you clearly.”
“We just passed out of the inner zone. Request permission to accelerate to mid-zone speed.”

“Stand by, Admiral Farragut .” There was athirty-second pause while the controller reviewed the ship's
flight path. Ten yearsearlier, aship had departed one of the powerstats only to find that its orbit took it
directly through the delicate power rectenna. Ever since that incident, approaches and departures had
been tinged with paranoia. “All right,Farragut . We check you as being clear of theinner zone. You
may accelerate asplanned. Y ou arereminded that it isaviolation to light off your main drive until you

are one hundred kilometers distant.”

“Understood, Sierra Skies. We will observe the hundred klick rulel”
“Good luck on your misson,Admiral Farragut !”

“Thank you, Sierra Skies Control. Please arm the reaction control system, Kyle” Thislast was
addressed to the chief engineer who occupied the accel eration couch beyond the captain’s.

“Ayeaye. RCSarmed.”
“Warn the crew, Mr. Rodriguez.”

Thethird control room crewman, who monitored al ship’s systems except the engines, reached out and
touched a control. His voice echoed through each of the compartments.

“ Attention, All Hands. RCS maneuvering is about to commence. You have fifteen seconds to
secure for maneuvering.”

Captain Olafson waited the fifteen seconds, and then did something to her |apboard that caused a series
of aiming circlesto be superimposed on the overhead dome. There followed a brief sputtering of jets and
the outside universe began to dowly rotate. When the aiming circles showed the rotation to be
approaching thirty degrees, the captain triggered another brief burst. The circles stopped precisaly on the
bearing called for inthe flight plan. The next timethejetsfired, they did so for more than five minutes.
Thorpefelt atiny tug as he sank into the padded surface of his acceleration couch.

A flight status display appeared at the apex of the dome. It showed adow increase in the distance
between the freighter and the PowerStat, aswell as an increasing rate of separation. When their speed
relative to Serra Skies reached 500 kph, Captain Olafson shut down the reaction control jets.

“Fina check. Mr. Rodriguez, make the announcement.”
“ Attention, All Hands! Stand by for final readiness check.”

Suddenly the dome no longer showed surrounding space. A dozen interna views appeared overhead.



Each was from a cameramounted in a passenger cabin. For the most part, they showedAdmiral
Farragut 's passengers and crew strapped into their bunks. Thefreighter’ sinitia acceleration would be
less than one-quarter of astandard gravity, but experience had taught Captain Olafson caution. People
had been known to break their necks when caught off guard by the onset of acceleration.

She quickly ran down the list of passengers, asking each if he or she was ready to space. It was not until
sheturned her attention to the Barnards' cabin that she noticed that the ship’ s surgeon was missing from
her assigned station.

“Whereisyour wife, Professor Barnard?’
“She'sin the digpensary rearranging her medicines,” the Lunarian professor replied.

Karin Olafson switched to aview of the dispensary. She found Cybil Barnard seated with one foot
wedged beneath ashdf, happily rearranging medica supplies.

“WEe reready for launch, Doctor!”

The ship’s surgeon jumped as though startled and looked up quickly to where the camera s active light
glowered at her like abaeful red eye. “Y ou should give a person warning before you do that, Captain.”

“Why aren’'t you in your cabin?’

“I have work to do here.”

“Y ou reported ready for space before we |left the PowerStat. Was that incorrect?’
“No, but | havethingsto organize.”

“When will you be ready to start cold deep processng?’

“As so0on as you have things stabilized, Captain. The more we can get into tanks while we re under
boogt, the better it will go.”

“Very well. Now please return to your cabin and strap down. It wouldn’t do to have our ship’s surgeon
bresk aleg during launch.”

“I will assoon as| get things stowed here.”
“Now, Doctor! That'san order.”

Theimage of the pert blonde in the white coveral gulped, reddened dightly, and then said, “ Aye aye,
Captain. I'll be strapped down in two minutes.”

The captain continued her survey of the passengers and crew after muttering something that Thorpe did
not quite catch. When the remainder of the eighteen men and women aboard had been heard from, she
began amethodica search of the cargo module. Cameras mounted high on the bulkheads stared down
at the expedition’ s equipment. Everything appeared secure.

After the cargo bay, the visua ingpection continued into the power module. Here there would be no
access throughout the journey except in case of an emergency. Even so, Captain Olafson’ s gaze swept
the spaces, looking for loose tools | eft behind by carelessworkers. Next, she surveyed the ship’ssix
hydrogen tanks. Had any tank been leaking, the computer would have aready sounded the dlarm. Even
30, Karin Olafson was from the old school. She used the visua check to look for wisps of vapor. After
the visua ingpection, she asked for acomputer check of ship’s status.



“I’ve got green lights across the board, Captain,” Rodriguez reported.
“Very well. Mr. Thorpe, do | have your permission to launch?’
“Permission granted.”

“Stand by for launch sequence. Close dl pressure doors. Bring the thrust chamber magnetic field to full
grength. Stand by for reaction mass and antimatter injection. Two minute warning, Mr. Rodriguez.”

“ All Hands. Prolonged acceleration to commence in two minutes. | repeat. Acceleration at
one-quarter gravity in two minutes! Stand by.”

“How long until we reach injection speed, Captain?’ Thorpe asked, referring to the velocity that would
place them in aflat hyperbolic orbit for Jupiter. A minimum energy orbit would have taken three years
and brought them to the giant planet long after the comet’ s departure. They would cross the 800
million-kilometer gulf between planetsin only sx months. To do so, their speed would be far in excess of
local system escape velocity. If anything happened to the ship’s engines en route, they would continue
outbound forever.

“WEell be under power for three hours, thirty sx minutes, Mr. Thorpe. | plan to watch everything closely
for an hour, then order cold seep operations to commence. Have | your permission to proceed?’

“Uh, yes,” Thorpe said as he redlized that he was being dressed down for interrupting the captain a a
critical moment. “Proceed.”

“Very well,” Captain Olafson said. “Mr. Chief Engineer, give mefirg antimatter injection in ten seconds.
Mr. Rodriguez, sound the klaxon.”

A raucous darm suddenly sounded through the ship. Thistime Captain Olafson made the fina
announcement.

“ Attention, All Hands. Sand by for full power, Ten ... nine... eight ... seven ... six ... five ... four ...
three ... two ... one....now!”

Suddenly agentle hand pushed Thorpe down in his couch as a 100,000-degree flame erupted from the
magnetic nozzleaAdmiral Farragut s stern.

They had begun their long voyage to Jupiter!

CHAPTER 13

Being resurrected was not al that it was cracked up to be. Ithurt ... horribly!

Amber Hastings concentrated on her pain as she struggled back to consciousness. It wasthe oneredity
in her universe, and in away, welcome. For if shefdt pain, she must be dlive. Besidesthe pain, there
wasthe cold. It seeped into her bones, yet did nothing to relieve her agony. If anything, the cold
heightened her sengitivity to the pain. A thousand frigid knives cut into her flesh wherever it contacted
bare metal.

She opened her eyesfully for the first time. Two centimeters above her face was a structure of curved
glass. Theglassaternately fogged over and then cleared. She watched the cycle with half-hearted



interest. Thefog aways seemed to thicken with the onset of an achein her ribs, and dissipate with its
easing.

Sheforced hersdlf to breath deeply. The glass became more fogged, but her tired brain began to respond
to the increased oxygen supply. She remembered where she was and why.

Hers had been the sixth name called after Admiral Farragut ’ s departure. She had reported to the axis
shelter behind the control room. Once there, Dr. Barnard had injected her with a golden fluid, made her
gtrip naked, and helped her into the glass and meta interior of thetank. By the time Amber had been
wired into the plumbing - athoroughly degrading process - she had barely been able to keep her eyes
open. Thelast thing she remembered was the gurgling sound the oxygenated fluorocarbon made asit
poured into her lungs. She had tried to cough it up, but found she could not. Unconsciousness had taken
her quickly after that.

Having oriented herself, Amber groped for the cover release lever. It took three tries before she could
summon the strength to pull it. She watched the glass cover dide away from her face. The effort was
amost too much for her. Shelay Hill, exhausted, her breath coming in ragged volleys. Shedid not have
long to rest. Assoon asthe cover retracted, a crewman moved into view. He helped her to sit up, an
action sheregretted immediately.

The sudden attack of vertigo led to a spasm of the dry heaves. When they were over, she dumped down
to rest her forehead on the top of thetank. She held that position until black spots no longer swam
before her eyes. Findly, shefelt good enough to sit up and look around.

“Fedling better?’ the crewman asked.

“A little,” she answered. Her voice was a harsh rasping sound in her ears. “I’'m sorry, but | don’t
remember your name.”

“Spacer Firgt Class Bernardo Ve duccio, MissHastings.”

“Did we makeit, Mr. Velduccio? Arewe at Jupiter?’

“We're about aweek out.”

“Who's awake?’

“Thefull crew, Mr. Thorpe, Professor Barnard, the doctor, John Malvan, and now, you.”
“And the comet?’

“We can see it with the naked eye. It sasmall patch of fog beyond Jupiter.”

“I| want to seeif for mysdlf,” she said, straining to rise out of her tank.

“Not quiteyet,” hereplied as he gently pushed her back down. “First | haveto get an IV started. After
that, the doctor wantsto examine you. Then you will want to shower and put on clean clothes. Believe
me, you should not rush the decanting process. It will just make you weak and prolong your pain.”

Amber leaned back againgt the padded end of the tank. Somehow, the metal had lost its earlier
coldness. At the mention of clean clothes, she was reminded that she was not wearing anything. She
wondered how she could be sitting up, naked, speaking camly to this stranger. She decided that the
machine must have been feeding drugsinto her system that, among other things, short-circuited the
modesty reaction.



Fifteen minuteslater, she had recovered sufficiently to climb out of the tank under her own power. After
ahot shower, she dressed awkwardly with Delveccio’ s help, and then let him tow her toward the
dispensary. Admiral Farragut wasin zero gee, making the movement both harder and easier than it
would have been under gravity. Tom Thorpe waswaiting for them when they arrived.

“Any problems?’ Thorpe asked Ve duccio as he hel ped guide Amber to agurney. Thetwo men
strapped her down. Each wore ship boots to keep them attached to the deck underfoot.

“None,” the spacer replied. “ She bounced back asfast asanyone |’ ve ever seen.”

Amber, who felt weak as ababy, looked up at Thorpe. He had changed since she had last seen him. His
tan was faded and he had lost weight. Shewasn't sure, but she thought there was more gray in his hair,
too. Shewondered how she must look to him.

“Hello,” she said wesakly. “| haf expected to see your face the moment | opened the tank.”

“The captain ordered meto stay away. She said | would just get underfoot and impede progress. How
doyoufed?

“About theway | look,” Amber replied. “I don’t think | want to die anymore, but I’'m not that interested
inliving, ether.”

“Y ou sound greet! | could bardly talk when they brought mein here.”
“How long ago?’

“A week.”

“How arethingsgoing?’

“Fine. We areright on schedule and in contact with Cdlisto Station. We will be there in another week.
Two weeks after that, the comet will pass through the Jupiter system and we can findlly get to work. By
the way, there are six months worth of messagesfor you from Farside Observatory. | glanced through
them. They haverefined the orbita parameters quite abit. The captain wants you to look over the data
to help with the mission planning after Callisto.”

Amber struggled to sit up. “I’ll do that immediately.” She found agentle hand on her shoulder restraining
her. She glanced up to see Cyhil Barnard.

“Plenty of timefor that later,” the doctor said. “Right now you get afull checkup followed by eight hours
of deep. Mr. Thorpe, please leave me done with my patient.”

“I'mgoing, Doc.”

“And tdl my dave driver of ahusband that his assstant will be indisposed until tomorrow. Now then,
Amber, pleaserall up your deeve”

#

Amber satinAdmiral Farragut ’stelescope control room and watched a close-up of Jupiter on the
screen. The current view reminded her of the firgt picture she had ever seen of the planet.

Jupiter’ sface was a series of dternating white and pink bands of cloud. At their boundaries, the bands
devolved into complex eddies of dark red and pale yellow. Other strips were banded by blue or grey
boundaries. Many of the eddies were larger than the Earth, yet on Jupiter, were the least of the planet’s



features. Thewhirlpoolsand cycloneswere the true landmarks of the Jovian atmosphere.

Jupiter’ s pae bands of color came from very powerful convection cellsin an atmosphere heated largely
from below. The white bands were composed of highflying clouds of solid ammoniacrystas. Thered,
orange, and pink bands were colored by clouds of water ice and complex molecules degper in the
atmosphere. The gray and blue bands were even more complex mixtures of organic moleculesthat
formed at the lower limits of the visble atmosphere.

As she scanned the King of Worlds, Amber noticed that the crosshairs at the center of the screen were
dowly drifting to the right. She reached out and used ajoystick to correct the movement. From far off
came the quick popping sound of reaction control jets as they responded to her command.

The crosshairs centered themselves near ablack dot that was itsalf moving across the face of the
planet. Estimating the angle of the sun, Amber searched and quickly spotted what appeared to be a
digtortion of the Jovian atmosphere. The distortion was Jupiter’ smoon, |o, transiting the face of its
parent world. The black spot wasits shadow.

“Looking at Jupiter again, | seel”

Amber turned around to note Cragston Barnard behind her. Her ex-professor from the University of
Luna City smiled as he pulled himsdlf to st besde Amber. Barnard had the gangly, dightly awkward
build that was common among Lunarians. Except for atoo prominent nose, he was quite handsome and
had been the subject of cons derable speculation among his fema e students when Amber was at the
universty.

“Ready to begin observations of the comet?’

“Ready,” shereplied. “ Just thought | would check out the big fellow while | waited for you.”
“It’senough to take a person’ s breath away, isn't it?’

Amber nodded. “That itis”

Barnard punched severad commands into the computer that controlled the tel escope. “ Before we get to
work, what say wetake alook at Callisto? It should be rounding the planet just about now.”

Amber moved the tel escope crosshairs to coincide with the predicted position of Jupiter’ s outermost
Gdilean moon.

“Increase magnification to one hundred,” Cragston ordered as the reaction control jets popped to hdt the
rotation they had put on the ship.

Amber responded and was rewarded with the sight of around world only dightly off center inthe
viewscreen. Callisto was the size of Mercury and peppered with impact craters. The craters were unlike
those of Lunaor Mars, however. Where Luna s craters had central peaks, Callisto’swere uniformly flat
bottomed. Some even had depressionsin their centers. Thislack of structure wasthe result of Calisto’'s
surface composition, which was mostly water ice. Benegth theicy crust lay a subterranean ocean of
liquid water, an ocean two hundred times deeper than any found on Earth.

That Cdllisto was inhabited became obvious within seconds. A bright green dot appeared near the
equator of the moon.

“Apparently,” Barnard said, gesturing toward the screen, “the scientific station wantsto talk to Captain
Olafson. Shdl weligenin?’



“Only if you want to be on bread and water for the rest of thetrip,” Amber joked. “Comeon, let’s get to
the comet observations.”

#

Captain Olafson leaned back in her acceleration couch and worried as she gazed at Jupiter in the
overhead dome. Her view of the planet was unmagnified, making the King of Worlds dightly smaler than
Lunawhen seen from Earth. Three of the Jovian moons were lined up on one side of the planet. Two of
these were large enough to show visible disks, while the third remained a close-in point of reddish light.
What worried Karin Olafson was neither the planet nor its moons. Her mind was occupied with the
Jovian system’ swell-known radiation hazards.

Like Earth, Jupiter possessed amagnetic field that trapped particles of the solar wind and concentrated
them to form radiation belts. Because Jupiter’ s magnetic field was far stronger than Earth’s, itsradiaion
beltswere far more extensive and powerful - ten thousand times more powerful in places. When thefirst
space probe, Pioneer 10, had traversed the Jovian system, it had been exposed to radiation a hundred
timestheleve required to kill an unprotected human being.

Earth’ sVan Allen radiation belts are often described as circling the planet’ swaist like an old automobile
tire. Intruth, however, thetoroidd region of radiation wasfar from symmetrica. The solar wind and the
sun’ s magnetic field combined to thin the radiation above the daylight hemisphere, while extending it for
severd planetary diameters over the night hemisphere. Theimage Amber visudized was of aboat riding
at anchor in the swift river of the solar wind. The current raised asmall bow wave, but caused alengthy
wake to stream away from the stern.

So it was with Jupiter. The planet’ s radiation beltswere only afew planetary diametersthick abovethe
sdefacing the sun, but streamed away for millions of kilometers on the night sde of Jupiter. The
practical result wasthat for twelve days out of sixteen, Calisto orbited in aregion of low radiaion. For
the rest, the moon was wreathed in adeadly, invisblefog. It wasthisfact more than any other that made
navigating the Jovian system so worrisome for ship captains.

Captain Olafson’ sfirgt problem involved the gpproach to Cdlisto. In six days, they would drop to within
amillion kilometers of Jupiter while decderating. Once dowed, they would swing around the giant world
and overtake Cdlisto from below and behind. They would rendezvous with the moon high above the
daylight hemisphere and the radiation belts. In crossing behind the planet,Admiral Farragut would
plunge through the heart of one of the most powerful of the Jovian radiation regions.

Thefreighter’ s hull shielding was adequate for most purposes, but wholly incapable of protecting the
crew from Jove sversion of the Van Allen blts. Luckily, the ship’sdesigners had provided for such an
eventudity. Radiation protection had been the reason they located the control room at the center of the
habitat module and surrounded it with the heavy girders of the thrust frame. Behind the control room was
an equally well-shielded compartment, the ship’s* storm cellar,” to which the crew could retreat during
solar flares. For the Comet Hastings expedition, the storm cellar had been fitted with cold deep tanks.
While the passengers and crew mostly lived and worked on the outer decks, they would return there
during the trangit through Jupiter’ sradiation belts.

What worried Captain Olafson was not the safety of her passengers and crew. They would be well
shielded, if somewhat crowded, during thetransit. However, the ship’s ddlicate éectronic modules
would not be protected. They would have to survive the exposure to radiation, and not just once.

Themisson plan cdled forAdmiral Farragut to plunge three times through Jupiter’ sradiation belts. The
first exposure would come as they made the approach to Callisto; the second when they accompanied



the moon on itstrangt of the night hemisphere; the third asthey |eft the system in pursuit of the comet.
The shipsthat normdly plied the Jovian system were specidly designed to survive such high radiation
doses. Karin Olafson’s ship was not.

“Message laser coming in from Calisto,” Rodriguez said from beside her. The two of them werethe only
people currently in the control room.

“Petchit into my dtetion.”

The message, she saw, was an update on locd conditions and a proposed flight plan change that would
marginaly lower the exposure problem. Because the time delay between ship and station was still 66
seconds each way, she did not expect atwo-way conversation with anyone on the ground. Anything
longer than fifteen seconds tended to be so annoying that people avoided conversing. Still, shetook the
trouble to record along message thanking the station crew for their efforts. Theirswasalonely existence
and alittle courtesy went avery long way out herein the deep black.

CHAPTER 14

Tom Thorpe hovered in front of the port and stared at the heavily cratered surface of Calisto. Admiral
Farragutwasin an equatorid orbit amerefifty kilometers above Jupiter’ s eighth most distant moon.
Directly below Thorpe wasthe large ringed basin called Asgard, with its concentric ripples of ice where
an ancient asteroid had crashed through the crust. The crater had filled briefly with water, and then
quickly froze over to heal thewound. Despite its prominence, Asgard was a phantom crater, more
visible from orbit than from the ground, alevel place in aworld covered with impact craters. Aneven
larger agteroid strike had taken place at Vahala, 3500 kilometersto the southwest. The VahalaBasn
was where Callisto Scientific Station was located. Thorpe gazed down at the crater that was not redlly
there and thought of al that had happened the past ten days.

Admiral Farraguthad followed itsflattened hyperbolic orbit to within amillion kilometers of Jupiter
before Captain Olafson fired the engine to take up orbit about the big world. After so many months, the
sudden return of gravity had been ashock. The engine had thundered for less than two hours before
againfdling slent. By thetime weightlessnessreturned, the freighter had added its own nameto thelist
of Jovian satellites.

It had taken three days for the ship to climb away from Jupiter and overtake Callisto at an dtitude of 1.8
million kilometers. For half that time, everyone had crowded into the storm cellar. Captain Olafson
remained at her station the entire time they were in the radiation belt. Like everyone else, Thorpe noticed
her worried look and hoped it was merely caused by professiona diligence.

Eventualy everyone was alowed to return to the outer decks where they svarmed to the
viewports. Thorpe would never forget the sight of a crescent Ganymede silhouetted againgt the darkened
disk of Jupiter’ snight hemisphere.

Following their arriva, Captain Olafson had given the order to revive the remainder of the degping
expedition members. The seven ill in their cold tanks would be disgppointed at having missed the entry
into the Jovian system. With Comet Hastings arriving in twelve days, their disappointment would not be
long lived.

The Asgard Basin dipped from sight. A few minutes | ater, the outer edge of Vahallabegan to intrude on
the cratered landscape. Thorpe' s Sightseeing was interrupted by the sound of abuzzer. Reluctantly, he



turned away from the viewport to answer the sound-only intercom. “Thorpe, here.”

“WEe ve been invited down to the scientific station, Mr. Thorpe,” Captain Olafson’ svoice said. “They
want to discuss refueling and to coordinate observations of the comet during its close encounter.”

“They’ re providing transport?’
“Of course”

Thorpe nodded. Admiral Farragutcarried two small moonhoppersin its cargo hold, but they would not
be of any use at Cdlisto. Their propulsion systems lacked the power needed to land on the large moon.

“Have you broken out the trade goods yet?’
“I have Rodriguez and Schmidt doing that now.”

RefudingAdmiral Farragut would be aformidable task for the scientific station. Eight million kilograms
of hydrogen isnot easy to lift. Although the station was being paid handsomely for their services, Halver
Smith had suggested a cargo of ddlicaciesto ensure their enthusiasm. The “trade goods’ were severd
cargo containers packed in the manner of a Christmas food assortment.

“How soon before their ship arrives?’

“They’ Il launch as we sweep over Vahdlathistrip and rendezvoustwo hours later. That will leave us
haf-an-hour to the first landing window. They are sending one of their auxiliary craft, so there will only
be room for three of us. Any suggestions asto the third member of the ground party?”

Thorpe had astrong suggestion asto whom hewouldlike . To Sateit, however, would violate his pact
with Amber. He said with studied nonchaance, “1 suppose we' d best take someone from the astronomy
department. Professor Barnard is the obvious choice.”

“Not available. Heis helping hiswife with the decantings. It will have to be Amber.”
“Fine,” hereplied, hoping that hisvoice did not betray his attempt a Machiave lianism.

There was amoment of silence on the other end of the intercom that made him think that Captain Olafson
had no trouble seeing through hislittle ploy. “Very well, Mr. Thorpe. | will seeyou a the Number One
Airlock intwo hours. I'll take careto notify Miss Hastings.”

#

The ship that came up to get them was less a spacecraft than a collection of components strung along a
thrust frame. At the bow was aflight cabin barely large enough for the vacsuited pilot. 1t reminded
Thorpe of the bubbles used on some of the early helicopters. Behind the cabin, three acceleration
couches straddled the thrust girder. No attempt had been made to enclose these. The passengers were
exposed to space. Behind the passenger seats was a crossbar onto which cargo could be hung. Finally,
therewere Six cylindrica reaction masstanks, an antimatter toroid, and amagnetically shielded mixing
chamber affixed to the aft end of the girder.

Thorpe sfirg sght convinced him that he was looking at an orbit-to-orbit scooter. Upon closer
inspection, he noticed the stubby landing gear that made the contraption resemble afour-poster bed.
Between the gear were a series of underjets mounted on swivels. The contrivance did not ook safe to
Thorpe.



“Areyou surethisthing will fly?" he asked the pilot as he clambered to his seat.

The pilot chuckled doud. “Not to worry, Chief! Cdlisto may be aslarge as Mercury, but itsdensity is
only about one-third that of theinner planets. That givesit asurface gravity one-fifth sandard, or dightly
morethan Luna's”

“It will be niceto get back to norma gravity,” Amber said from her own place astride the scooter’ srail.
“Oh, you aLunarian, Maam?’
“YS”

“Me, too. The name' s Jarrod Whitehead, from Tycho Terrace. Master pilot, jack of al trades, chief
cook and bottle washer.”

“I'm Amber Hastings. | was born and raised in Miner’sRest.”

“I've got acousin who used to live around there. Name' s Ivan Starkol. Now he runs avacuum
equipment shop out of Luna City South. Ever hear of him?’

1] NO, S)I’ry.”

“Just aswdll,” the pilot replied with alaugh. “Rumor in the family isthat old Ivan would sdl Grandmaif he
thought he could make aten selene profit.”

“I’ll remember that next time I’ m in the market for asuit.”

“Say, that’ saright pretty one you' ve got on. Boeing Mark XII, an't it?’
“Itis”

“Caretodl?

“Sorry, but I’m going to be needing it.”

“Yeah, | supposeyou will. Ohwell, | probably could not afford it anyway. Got that cargo secured back
there, Captain?’

Karin Olafson, who had been supervising the placement of the two pods of trade goods, waved in the
gesture that substitutesfor anod in avacsuit. “All secure, Master Rilot.”

“Then I’ d suggest your people get back ingde the ship. I'm ready to cut loose and start my deceleration
program.”

“Rodriguez, Schmidt, Velduccio, back ingdel” While the three crewmen cycled through the freighter’s
airlock, Karin Olafson strapped herself into the third seat on the scooter.

The trip down to the surface gave them a panoramic view of Callisto. Since the scooter spent most of the
trip backing down on its plume of exhaust, they mostly saw where they had dready been. Only at the
last did Whitehead pivot the craft, turning it to anose high attitude that allowed the underjets to be used
for find braking.

Cdligto Scientific Station was largely invisible, save for acollection of communications gear and aseries
of spherical storage tanks on the surface. A hundred meters from where the scooter touched down, a
Quonset hut led to alift leading down to the subterranean base. It reminded Thorpe of the entrance to



Farside Observatory.

Whitehead climbed out of hisflight cabin as soon as they touched down, and immediately strode &ft to
assst Amber in dismounting the scooter. Thorpe clambered awkwardly down without assistance,
surprised at what sx monthsin cold deep had doneto his coordination. Captain Olafson followed him.

“Y ou can leave the cargo,” Whitehead informed them. “We Il have acrew up in afew minutesto offload
it”

Karin Olafson scanned the field. Her features were silhouetted through the bubble of her helmet. Thorpe
could see her frown. “Where are your ships?’

Only then did Thorpe redlize that, except for their own ungainly steed, the landing field was empty. One
did not have to be an expert to redlize that a single ground-to-orbit scooter was not about to lift eight
million kilograms of mass, not even againgt one-fifth gravity.

#

“Ah, I'm afraid you' ve caught us with our pantsdown,” Albert Kaffin, director of Callisto Scientific
Station, said upon being asked the same question. The three expedition members were seated in the
director’ s office a hundred meters below the surface. They sat on individua stone benchesin front of a
table-like desk of the same materidl.

“I beg your pardon, Mr. Director?” Karin Olafson asked in asurprisingly mild tone. Thorpe had to
admire the way she was holding her temper.

“I'm afraid our norma refuding vesselsaren’t here a the moment.”
“Where are they?’

“Downatlo.”

“And what are they doing there?’

Kaffin squirmed uncomfortably behind his desk. He was asmdl man with the perpetually pinched
expresson and areceding hairline.

“We have anumber of instruments on the lonian surface with which we monitor conditionsthere. The
moon is quite afascinating place, you know. It isattached to Jupiter viaa plasmatube that is the source
of much of the planet’s decametric radio emissions. loislocked in orbital synchronism with both Europa
and Ganymede, and then there are the volcanoes, the sulfur hao, thetidal heating.... But then, you aren’'t
interested in acata og of the moon’ s abnormalities, are you?’

“No, gr,” Thorpereplied. “We re interested in the whereabouts of our refueling ship, for the use of which
your organization was paid in advance.”

“I know very little about the Earthside arrangements. | am merely the silly bugger who has to make good
on promises made haf asystem away. Now then, if | may continue my explanation?’

“Go ahead,” Karin Olafson ordered.

“This gtation maintains an extensive instrument cluster on the lonian surface to monitor anumber of
scientifically important data. Three weeks ago, we lost contact. At first, we bdievedittobea
communications breskdown. Electronics do not last long in that environment once the shieding fails.



Because there are SO many important investigationsin progress, | immediately dispatched our two ships
toinvestigate. | was confident that they would both be back in timeto service your vessd.

“Y ou can imagine my chagrin when my people reported that instead of an telemetry mafunction, they had
discovered the cluster buried beneath asulfur flow. It seems anew volcano has recently erupted near the
Ste, and they tend to be the messiest with regard to sulfur discharges.”

“So you logt some ingtruments,” Karin Olafson replied. “How difficult can it be to plant another set and
get those ships back here?’

“Oh, the ground cluster isn't lost, Captain, merely buried. The sulfur that flows from these volcanoesis
tepid by human standards. Most flows emerge around 20°C. That will not harm the ingtruments. Asfor
replacing them, | am afraid we can’'t. They are one-of-a-kind prototypes. No, we haveto dig them out
and move them to another observation area.”

“Fine, you can do that once my ship has been refueled.”

“Come now, Captain. Y ou know how expensiveit isto move around the Jovian system. To recall my
people and then send them back would be grosdy expensive in terms of both reaction mass and
antimatter.”

“But why two ships?’ Thorpe asked. “Wouldn't one have been entirely adequate for the task?’

“Oh, no!” Kaffin replied. “Surely, Mr. Thorpe, you must redlize that 1o orbitsinside the radiation belt. It
possesses the most hostile environment of any place in the syslem. We never send asingleshiptolo.
What if it was to become disabled? No, one ship lands while the other orbits overhead as a safety
measure. That ruleisinviolable”

“And how soon will they be back?’ Karin Olafson asked. All the while the director had been speaking,
her complexion had been going from pale pink to crimson.

“I’'m afraid the excavation and relocation will take at least another month. Working asthey are with
remote excavators, it isimpossible to hurry. To do so would risk damaging the instruments.”

“Damn it, we can’'t wait here another month!”
“Y ou can il catch the comet. | grant you that it'san impaosition, but it hardly condtitutesa crisis.”

“Itisacrigs, Mr. Director. My ship isnot shielded againgt radiation the way yoursare. Frankly, | am
aready worried about my control and communications circuits. We have figured a certain number of
falluresinto the plan and carry spares. Now you are asking meto orbit thisice bal for amonth longer
than planned? That isat least two more trips through the radiation belts, possibly moreif we are delayed
further. Would you have uswait until every piece of eectronics aboard is radiated into so many hits of
inert dlicon?’

Kaffin leaned back in histhrone-like chair and sighed. “We thought that might be your attitude. That is
why we' ve gone to the trouble of preparing another option.”

#
Tom Thorpe trudged across the mixture of rock and dirty ice that was Cdlisto’ s surface.

“Better stop here,” Jarrod Whitehead cautioned. The pilot was Thorpe' sguide. Thetwo of them were
griding acrosstheflat plain of the VahallaBasin two kilometers north of the scientific station.



Overhead, Jupiter was three-quartersfull. The Great Red Spot was near the terminator, having just
crossed over from night into day. Except for variationsin color, the great storm had not changed greetly
snce human beings had first turned their telescopes skyward.

Thorpe hated next to where the Calistan pilot had stopped. He glanced acrossthe plainin front of him.
“Whereisit?’

“You can't seeit from here,” Whitehead replied. “It’s over the horizon. Thisisas close asyou want to
get, though. Wait, the director’ s calling me on the other channel. I’'ll beright back.”

Thorpe watched the pilot’ s lips move through his visor as he conversed with the scientific station. The
only sound that came to Thorpe was the distant hissing of the stars and galaxies. After aminute,
Whitehead returned to the communications channel the two of them were using.

“Thedirector’ s started the thirty second countdown. Make sure your feet are well gpart and your legs
flexed.”

Thorpe turned to gaze in the same direction as hisguide. Thirty secondswent by. He was about to ask
what had gone wrong when there was a suddenthump against the soles of his boots. He rode out the
shock with flexed knees. A moment later, ageyser erupted from somewhere over the horizon.

Thefountain wastypica of alow gravity, airlessworld. It spewed upward like agiant flower, spraying
thin fog toward the heavens. In that first instant of eruption, Thorpe had an impression of alarge
cylindrica object racing skyward. It had receded too fast for the eyeto follow.

“Hot damn, it works!” Whitehead exclaimed. “| had my doubts there for amoment.”

Thorpe nodded. He' d had his own doubts when he had first heard the proposal. The director’s plan
involved launching aseries of cylindrica tanks containing liquid hydrogen. Up to six cylindersat atime
wereto beloaded into avertical shaft left over from the early explorations of the moon. A small toroid
containing afew milligrams of antimatter would then be dropped to the bottom. The toroid would release
its charge of antimatter on impact. The matter/antimatter reaction would flash ice into steam and the
resulting explosion would hurl the stacked fudl cylinders upward at grester than escape velocity. Admiral
Farragut would then chase the cylinders down and transfer their vitd cargoesto its own tanks.

“What do they say about the speed?’ Thorpe asked.

“Radar clocksit at five kilometers per second,” Whitehead replied. “It has definitely broken free of
Cdlisto andisin orbit about the Big Guy! Of course, when we get six tanks stacked one atop the other,
launch velocitieswill be dower. They should till be adequate, though.”

“And how long to reload?’

Whitehead' s grimace was visible through hisvisor. “ That’ saproblem. We just fired our only tank.
We' |l have to make more.”

“How the hell are you going to do that? Surely you don't have that much sheet metd just lying around
fred”

“We don’'t make them out of metal,” the pilot said. “We cast them fromice.”

“You'rekidding!”



“Not at al. Iceisadandy structural materia under Calistan conditions and casting the tanksis easy.”

Thorpe grinned sheepishly ingde his suit. “ And with liquid hydrogen ingde, | guessthey aren’t going to
melt anytime soon.”

“Y ou can believethat, Chief!”

“How do you keep them from tumbling after launch?’

“Wedon't,” Whitehead replied. “ The tanks are four metersin diameter by one hundred meterslong.”
Thorpe nodded. “Of course, they' re salf stabilizing! They orbit with one end facing Jupiter.”

“It helpsto launch them with aslittle tumble as possible, of course,” the pilot said. “ Otherwise it might
take adamnably long timefor the tank to reach stability.”

“So how long to begin launching in earnest?’

There was amoment’ s pause before Whitehead said, “We ought to be able to launch three times during
any twenty four hour period.”

“Six tanks per launch...” Thorpe swords drifted into inaudibility ashe did afast calculationin hishead. “
... | makeit aweek to fully replenish our fud stocks.”

“I’d make that two weeks,” the pilot responded. “ Remember that Callisto orbits through Jove's
radioactivetail in another six days. All activity on the surface will have to stop then.”

“May | seethe shaft?’

Thorpe followed Whitehead to the source of the geyser. The pilot cautioned him to be careful asthey
approached the edge. Thorpe saw the reason as he directed his helmet light into the hole. No matter
how far he narrowed the beam, he could not see the bottom.

“How deepisthis?’
“Three point seven five kilometers,” Whitehead responded.
Thorpe looked up and blinked in surprise. “What the hell were you guystrying to do?’

“Thisisatest boreto check out surface conditions. Y ou should seethered thing. Infact, | will show it
toyouif you havethetime. Itisfifty kilometers southeast of here. Asof last week, it wasdown to a
depth of fourteen kilometers.”

“Don't tell me you' ve found gold on thisrock?’

The pilot’s chuckle was adeep burbling sound in Thorpe' s earphones. “Not hardly. No, we aretrying to
penetrate the crust and break into the subterranean ocean. That is one of the reasons we located the
gation at Vahala The crust’sonly about fifty kilometers deep under our feet. It'sacouple of hundred
kilometerseverywhereese”

“Why drill through the crust?

“Wedon't drill these things, we melt them. Asfor why, that iseasy. Wethink there may be life down
there. We have found some highly tantalizing hints. So, what do you think of our cannon?’



Thorpelet hislamp play acrossthe walls of the bore. Here and there, rivulets of water melted by the
recent explosion had aready refrozen.

“My compliments,” he said. “ JulesVVerne would have been proud of you!”
Whitehead' s guffaw echoed through Thorpe’ shemet. “I guess he would, at that!”

CHAPTER 15

Three days afterAdmiral Farragut 'sarriva at Calisto, most of the tation staff and the ship’s crew
were engaged in refueing the freighter. Amber Hastings and the Sation’ s scientists, however, were
concentrating on plansto track the comet through its close encounter with Jupiter.

“Thetrick will be coordinating your telescopic observations with our ground based radar,” Radha
Raapur, Calisto's chief astronomer, explained. The two of them were studying the latest plot of the
comet nucleus s predicted orbit through the Jovian system. “If we can do that, then we can annotate
your observationswith precise position and velocity information on a second by second basis.”

“That shouldn’t betoo difficult,” Amber replied. “With the comet passing inboard of Calisto, you people
will have the best seatsin the house.”

Rajapur, asmall Indian with piercing black eyes, nodded. “We have been most fortunate. | will haveto
burn incense to the Goddess of Luck next timel am home.”

Asthe discussion continued, Amber reflected that the ancients might not have been far wrong when

they’ d thought comets a potent omen. One single point of light in the sky had most certainly dtered her
own life. Even ayear earlier, she would have told anyone who suggested that she would ever visit Jupiter
that they were crazy. Now she was planning thefirst look at what would amost surely be the most
gpectacular comet in history.

Comet Hastings was far from spectacular at the moment, however. The gassous coma had grown to only
afew thousand kilometers, and would likely undergo asignificant change during itstrip through the Jovian
system. By studying the interaction of comaand cis-Jupiter space, the scientists at Callisto Station hoped
to learn as much about their own backyard asthey did about the comet.

Amber had studied comets extensively since her discovery. She knew that they did not usualy form atall
until they were within 2.5 Astronomica Units (AU) of the sun. Some astronomers were betting that
Comet Hastings slarge nucleuswould causeit to grow atail early. They cited the case of Comet
Humason in 1962, which had devel oped a pronounced tail at 2.6 AU. An opposing camp maintained
the massive nucleus would retard tail formation. They pointed to the vast heat sink the nucleus
represented. Even thislast group conceded, however, that once the nucleus heated up, it would produce
agpectacular tail that would grace Earth’ s kies every seven yearsfor centuries.

Nor were close approaches to Jupiter very uncommon. In 1886, Comet Bennet had actually approached
to within 400,000 kilometers of the planet, dipping well inddethe orbit of 1o. The comet had been
observed to split into several small piecesfollowing the encounter. That had been the fate of the comet
that had eventually become known as Shoemaker-Levy 9, and that comet had actualy impacted the
backside of Jupiter in full view of the Earth’ sastronomers. In fact, most of the periodic comets had at
onetime encountered the King of Worlds. Their orbits bore the indelible marks of Jupiter’ sinfluence,



After four hours of discussion, Amber and the Cdlisto scientists had worked their plansto the point
where they could begin actud preparations. They had established arigid observationa timeline, with
targets of primary and secondary importance marked to the millisecond. By following the plan, both
Admiral Farragut and Calisto Station would be assured that they were observing the same
phenomenon at the sametime.

“I’d say that about doesit,” Amber said when they had completed their timeline.

“Agreed,” Rajapur replied. “I suggest that we adjourn for afew hours. | believe, Amber, that you areto
be the guest of honor at the gala banquet tonight!”

Amber nodded. “ Since there are only three of uson Calisto, | guess|’m elected.”

Cdlisto Station had been excavated from ice and stone one hundred meters below the Vahalla

Basn. Sinceiceisan excdlent seding materia, the sation purposdy maintained its corridors at
temperatures below freezing, heating only the individua compartments where people lived and worked.
As Amber waked back to her quarters, snuggled inside an dectrically heated “ snow suit,” she heard her
name echo through the long corridor. She turned to see John Mavan hurrying toward her. The one
armed ex-miner moved in the distance eating, low gravity stride of anative Lunarian.

“Hélo, John!” she said. “I haven't seen you since you landed. Where have you been keeping yourself?’
“I’ ve been | etting the station people show me around and bringing L una up-to-date on our progress.”
“Why not use the radio aboard ship?’

Mavan shrugged. “ They’ ve got enough problems chasing fud cylinders” Left unsaid wasthefact that
Malvan was a so demongtrating his independence of Tom Thorpe and Captain Olafson.

“What have you seen”?’

“Quitealot!” hereplied. “1 just returned from avisit to the hole they’ re boring through the crust. Have
you seen it?’

“No. I’'ve heard it’ s pretty deep.”

“Deeper than anything we' ve ever tried on Luna. God, what | would have given in the old daysto find ice
depositslike the ones they have got on thismoon. There' smoreicein the crust than rock.”

“I' know what you mean,” Amber replied. “If we had even haf the water they waste here, Lunawould be
svimming.”

“Where are you headed?’

“Back to my roomsto get cleaned up for the big banquet.”
“Mindif | wak with you?’

“Not a al. What's on your mind?’

“Seeaing dl thisice has gotten meto thinking.”

“About what?’

“I"ve been wondering why Serra Corporation isinterested in Comet Hastings.”



Amber laughed. As she did so, exhdation fog swirled around her like smoke. “The samereason Lunais
interested init! They want to minetheice and make afortune.”

“But if miningiceisther god, why not Calisto? | have asked Director Kaffin. He saysthat they would
be happy to have someone start acommercia operation here. It would triple the number of shipsthat
cal each year and reduce the cost of operating this station.”

Amber stopped and turned toward Mavan. “Mining Callisto’ sbeen tried. The economicswere against
it”

“Precisdly!” Mavan replied. “So what makes Comet Hastings any more attractive? It can't bethe
distance. Y ou yoursdf say the post-encounter orbit of the comet will take it beyond Jupiter. So, why
not mine Cdlisto instead?’

“Y ou can ask the same thing about Luna. Why do wewant it?” Amber asked.

“Wewant it becausethey want it. Everybody knows Halver Smith isan expert. If he thinks he can make
it pay, then he probably can.”

She nodded. “ Tom said they have some inexpensive method for getting their cargoesinto transfer orbits.”
“What method? Has anyone explained it to you?’

“No, it'satrade secret.”

“Why? Everyone will know how they do it thefirst timeit isused. Why the big secret?’

“Y ou've obvioudy thought thisthrough. Make your point.”

“I think they’ re planning to capture the comet and puit it in orbit about the Earth.”

“Impossiblel The damned thing masses sixty million billion tons. It would take al the energy the human
race ever produced and then someto get it into Earth orbit.”

“Not if they plan to dice off asmdl piece and orbit that while they stick the Republic with the useless
remainder.”

“They can’t do that. It would violate the agreement.”

“How? We agreed to share the nucleus equally. They will have one percent and we will have
ninety-nine. What court would fault them for their generosity?’

“Then we dice off achunk of our own,” Amber replied, “and tekeit to Earth orbit.”
“Sure, the next time the comet entersthe inner system. How long will that take?”
“Sevenyears”

“In the meantime, Halver Smith has amonaopoly on ice production and charges anything he damned well
pleases.”

“Do you have any proof that’ s what they’re planning?’ Amber asked.
“No. Itisjust ascenario at the moment. With your help, | may be ableto get proof.”

“I won't spy for you!”



“I’'m not asking you to spy. | am asking you to keep your eyes open. 1 you happen to hear anything
about SierraCorp’splansfor the nucleus, I'd like you to tell me.”

“Why should 17"

“Becauseyou are apatriotic Lunarian and | am the officid representative of your government. Think
aboutit. Now if you'll excuse me, I’ ve promised some of the station staff that | will Stin onther bridge
tournament.”

With that, he turned and waked away. Amber watched him go. When she had finished her meeting with
Rajapur and his colleagues, she had been tired, but happy. Now she was frightened. Despitethe
warning Thorpe had given them at the outset, politicswasraising its ugly head.

#
“There sheis, Mr. Thorpe. Stand ready with the fuding line!”

Thorpe perched in the space between two of Admiral Farragut s checkerboard painted hydrogen
tanks, feding like afly caught on ahilliard table. He gazed out into space toward Jupiter, with the
dill-large haf disk of Calisto to hisleft. Far off in the distance, just above the planet’ sruddy limb, he
could see the cylinder that wastheir prize. AsJarrod Whitehead had predicted, it orbited with one end
pointed at the planet, held there by the force of Jupiter’ stides. Captain Olafson, too, wastaking
advantage of thetidal force. AsAdmiral Farragut dowly closed ontheicy fud tank, the ship’sbow
pointed directly toward Jupiter’ s heart.

“Oh, oh,” Thorpe muttered, wishing he could rub his burning eyesinside his helmet. “This one' sgot some
ginonit!”

As hewatched, the pattern of black stripes around one end of the cylinder dowly changed
position. Thorpe chinned the timer in his helmet and waited until the same pattern recurred.

“I makeit one point five revolutions per minute, Emilio.”

“I concur, Mr. Thorpe,” Rodriguez said. “Any suggestions?’

“Thisis onewe buck upgtairs.” Thorpe reported his discovery to Captain Olafson.

“It'stoo risky,” shedecided. “ Y ou'll tangle the fuding line. Come back in and we' Il abandon this one.”

“Let’snot be hasty,” Thorpereplied. “Thisisthe last of the second batch. It is not asthough we have
another candidate readily available. Why not finish the gpproach and give ustimeto look the Situation
over?’

“I'll not take unnecessary risks.”

“Agreed, Captain. But it won't hurt to look.”
“Very well. Areyou two anchored out there?’
“Anchored,” they answered in unison.

“Very wdl. Stand clear of thejets”

Theflare of reaction control jets sgnaed the start of the fina approach to the cylinder. So far, they had
been forced to abandon two of the free flying tanks. One had been tumbling out of control and the



second had split open during launch. Thorpe did not want to give up athird unless necessary.

The captain brought the ship’s stern to ahdt some fifty meters from their quarry. Looking down from his
perch, Thorpe could see the bronze colored vent vave that wastheir goa. The valverotated dowly as
the cylinder spun about itsaxis. If they hooked up to it, the rotation would knot the fueling line within a
few minutes

“What if we spin the ship, Mr. Thorpe?’ Rodriguez asked. “We can line up our stern with the cylinder’s
axisand match itsrate of rotation. That way we can hook up without winding the lineinto aknot.”

“What about theloop?’ Thorpe asked. Whatever dack they maintained in the linewould causeit to
bow. Thiswould not be a problem while the line was empty, but as soon asit filled with hydrogen, the
swinging mass would cause both the spinning ship and the fuel cylinder to wobble. If it got bad enough,
they might collide.

“Run asafety line over and have the captain pull it taut with the jets. We can hang the fud linefromit and
keep it from bowing.”

Thorpe thought about it and had to admit that it was an idea. He broached the subject with the captain
over theradio link.

Her only response was, “Have you any ideahow hot our exhaust nozzleis?’ By ‘hot,” she meant
radioactive.

“All right, if we can’t go over the stern, we'll go over the bow. Turn the ship head on to the cylinder. We
will lash the fueling lineto handholds al the way forward. Y ou match the tank’ s rotation, we jump
across, and dl any of ushaveto worry about is getting dizzy before wefinish thejob.”

Again, there was a pause in the conversation as the captain considered the suggestion. “It just might
work. I'll movein close, say to within twenty meters”

“Theline ought to reach,” Thorpe agreed.
“Securewhilel turn the ship!”
#

The banquet was held in the main hdl of Cdlisto Scientific Station, where alarge gdlery had been carved
from theice and then insulated with heavy tranducent panels.

“I understand from Dr. Rgjapur that you two have just about finished planning your observations,”
Director Kaffin said to Amber midway through the medl.

“Yes, indeed,” Amber replied. “Between our two sets of instruments, we will observe the comet across
the full range of the electromagnetic spectrum.”

“I'm sorry | was't able to attend your meetings. The refuding has been taking most of my time.”
“How'sit going?’

“Wejust launched our third set of six. Captain Olafson has notified usthat we can stop after tomorrow’s
seriesof launches. That isvery good news. Thelaunch crews are exhausted.”

“I hear the same thing from the ship,” Amber said. “Luckily, chasing the comet doesn’t require the same
amount of reaction massthat the run out from Earth did.”



Admiral Farragut’sorigina design had included only asingle hexagram of spherica hydrogen tanks
around the ship’s power module. That capacity had been tripled for the Comet Hastings Expedition - to
atota of 72,000 cubic meters - by changing the normal spherica tanks out for cylindrical ones. The
extravolume of reaction mass, plus the antimatter plasmathe ship had taken on at the Sierra Skies
PowerStat, gave the converted freighter the ability to changeitsvelocity by 100 km/sec. Most of that
deltaV capability had been required to reach Jupiter sx months after launch. To replace dl the hydrogen
they had used on the outbound leg would require the launch of more than one hundred fuel cylinders.

Fortunately, chasing the comet asit left the Jovian system required only that the ship accelerate to 15
km/sec above Callistan orbital speed. With another 5 km/sec added for safety, two-dozen replenishment
cylinderswould provide sufficient reaction mass to continue the misson. Amber had heard thet there
was a certain amount of wastage, which brought the number of ice containersto be launched to thirty.
Once at the comet, of course,Admiral Farragut 's crew would have two yearsin which to refine the
reaction mass they would need to return home.

“Perhgps you would explain the significance of what you and Dr. Rgjapur aredoing,” Kaffin said. “My
board of directorswill beinterested.”

“Certainly. Y our ground-based radar will track the comet through the system. It will provide uswith our
first pogition determination for calculating the comet’ s new orbit.”

“Have pity on me, MissHagtings. | am merely apoor biochemist with aknack for administration. |
know very little about orbital mechanics”

“An orbit has six classica dements, Mr. Director. These areits semi mgjor axis, eccentricity, inclination
to the ecliptic, longitude of the ascending node, argument of perigpsis, and time of perigpsis passage. Itis
not necessary for anonprofessional to understand all of that. It isenough to know that we need three
good position readings or two positions and atimeto fully definethe orbit. Y our radar sightingswill give
usthefirg of these asthe comet leaves the Jovian system.”

“But surely your ship can do just asgood ajob.”

“No, gr. You see, aspacecraft in flight ssldom knows precisaly whereit is. Y our station, on the other
hand, occupies aknown point on a moon that has been tracked for centuries. At any instant intime, we
know where Cdlisto Scientific Station iswith absolute precision. Y our radar measurementswill tell us
where the comet iswith repect to Cdllisto, which in turn will alow usto ca culate the nucleus s postion.”

“My old physicsteacher told me that there is no such thing as absolute precision, Miss Hastings.”
Amber laughed. “Believe me, on the scale we re talking about, thiswill come closa!”

“And how do you plan to get your second * absolutely perfect’ position reading?’

“We plan to match velocities with the comet and follow it for amonth.”

“You just said that you won't know where you realy are. How will you know where the comet is?’

“Fardgde Observatory will transmit amodulated laser beam in our direction periodically after we leave
Jupiter. By noting the arrival time of that beam, we will be able to measure the distance betweenAdmiral
Farragut and Lunato within afew tens of meters. Do that half adozen times, and you have an orbital
prediction dmost as good as the one we have for Callisto. Naturdly, we'll cross check usng Mars,
Venus, and Jupiter sghtings, aswell asyour station’ s laser beacon.”

“It sounds very complicated.”



“Itisn’'t redly. It' sjust time consuming and requires a degree of precision that isn't often needed, not
evenin astronomy.”

Kaffin picked up his ornate wineglass, aproduct of loca manufacture. It showed the nymph Cdlisto
being changed into abear. “My complimentsto you, Miss Hastings, and my very great wishesfor your
success!”

CHAPTER 16

Admiral Farragut’s second passage through the radiation belts of Jupiter wasfar less comfortable than
had been thefirst. For onething, it took longer. Being in orbit about Callisto meant sharing the moon’s
leisurely orbit around the big planet. Where o orbited Jupiter in one-and-two-thirds days, Callisto took
ten times aslong to make the sametrip. Sincethe freighter had dipped far below Calisto’ s orbit during
itsinitial gpproach, the ship had passed through the thunderhead of the trailing radiation belt in lessthan a
day. At Cdlisto’sdistance from Jupiter, the passage took seventy hours.

Nor were three days' isolation in the storm cdllar the only difference. Now everyone was awake, adding
seven more living, breathing bodies to the number that had to be crammed into the restricted space. To
make room, most expedition members kept to their cold deep tanks unless they had duties that required
them to move about. Mealswere untidy affairswhere everyone tried to keep their food from the path of
errant elbows, knees, and backsides. Amber began to notice the odor of too many people and too much
machinery in too close proximity. Adding to her discomfort were cooking odors and an unsavory aroma
emanating from the compartment’ ssingle toilet.

Thelast eight hours had been the worst. Everyone watched the chronometer asit counted down the
minutes to freedom. Captain Olafson’s announcement that the outside radiation detectors had fallen
slent was followed by aloud cheer. The echoes had barely died avay when a stream of unkempt
bodies headed for the outer decks.

Captain Olafson gave her passengers and crew one hour to recover from their orded . By the end of that
time, nearly everyone aboard had damp hair, anew jumpsuit, and smelled of sogp and lotion. Strapped
into her couch in the control room, Karin Olafson monitored water consumption. The return to normal
usage was her signal to soundFirst Acceleration Warning . Fifteen minuteslater, Admiral Farragut
dropped away from Cdligto for the last time. The freighter was en route to its assigned station just
beyond the orbit of Ganymede.

#
“Communications check, time check,” Amber said into her headsat.

Seven seconds later, Radha Rajapur’ s voice came back to her: “Weread you clearly. At the mark, the
timeis21:16:00. Mark!”

Amber glanced at the chronometer, added the three-and-a-half second communications delay, and
nodded. A voice time check was no subgtitute for the radio timing sgnastraveling continuoudy between
ship and gtation. Still, it served to confirm that the computers had indeed achieved synchronization.

She acknowledged Rajapur’ s message, then turned to Cragston Barnard beside her. “The
communicationslink is properly established, Dr. Barnard.”



“And the datalinks?’

Amber keyed in a series of commands to her computer terminal and watched the response on an
auxiliary screen. After afew seconds, she said, “All datalinks are operating normally.”

“Record cubes?”’

“On line. We have triple redundancy acrossthe board.”
“Attitude program?’

“Loaded in and ready to run.”

“Very well. Let ustake some manua observations while we are waiting for the automatic program to
gart. Cadl the captain and have her relinquish control to us.”

Amber signaled the control room and passed on Barnard' srequest. A few seconds later the captain
announced that the ship would be undergoing quick changes of orientation, and that passengers and crew
should move about with caution. That done, she told Amber that she was free to rotate the ship.

Two quick burgts of the attitude control jets brought the telescope to bear on the comet. Another
command set thefidld of view of the instrument to maximum. The comet’ s ghostlike comafilled the
screen. For the past two weeks, the milk-white ball had grown progressively brighter. The comet had
been indgde the Jovian system for quite some time, having passed insde the orbits of Himaliaand Leda
just asAdmiral Farragut had entered thetrailing radiation belt. Now that it wasless than five million
kilometers from the big planet, its visible coma had grown to nearly one-quarter of amillion kilometers.

“Let’stakeadring of observations at al waveengths. It looks like we' re getting some disturbance aong
the leading edge.”

Amber ordered that the comet be recorded across the full spectrum, and then looked up at the

screen. Sure enough, the uniform gas ball was beginning to grow tendrils around the edges. Compared

to interplanetary space, the Jovian system was thick with atoms, molecules, and bits of gasand dust. The
micrometeoroid count alone was severa orders of magnitude higher than in open space.

Asthe gas of the comet’s coma penetrated ever deeper into the system, it suffered from increasingly
frequent collisons with Jovian flotsam. The result was adistinct flattening of itsleading edge. What had
been anearly perfect sphere was quickly turning into ablunt teardrop. A tenuous shockwave of excited
particlestook form one hundred thousand kilometersin front of the nucleus. The behavior of this
shockwave would tell the watching scientists as much about cis-Jupiter space asit would about the
Structure of the nascent comet.

When the multispectral photographs were completed, Barnard ordered that they take their first close
look at the nucleus. Although the comet was till anumber of hours away, the time to observe surface
detailswas now. Once the comet sailed past Jupiter, it would be between the ship and the sun. To the
astronomers aboardAdmiral Farragut , the nucleus would appear atiny crescent shape, abare diver of
light with too little surface il luminated to make out details.

AsBarnard expanded the telescope’ s magnification, the ball of light swelled until its edges overflowed the
screen. With the increase in magnification came a decrease in the amount of light being gathered.
Automatic contrast controls compensated for much of the loss, but were unable to counteract asow
dimming of the screen.

After thirty seconds, they reached maximum magnification. In the center of the screen was atiny disk.



Barnard did something to improve the contrast and the object developed a pattern of splotcheswhere
none had existed before. There was dso a suggestion of rays emanating away from the nucleusinto the
surrounding gas cloud, asthough invisible rivers of matter were boiling off the ball of ice.

“There syour namesake, Amber. Glad you came aong?’

She hunched forward intently, bringing hersdf into contact with the seat belt that kept her from floating
away. After hdf aminute spent studying the image, she sighed. “ There have been timesin the past week
that I've wondered about that, Crag. But now ... | wouldn't have missed seeing thisfor anything!”

#

While Amber and Barnard busied themsel ves with observations, most of the other scientistslooked over
their shouldersviathe ship’ sintercom. Karin Olafson took the time to confer with her husband in the
control room. The subject wastheir ship’s hedth following its second trangit of Jupiter’ sradiation belts.

“Think she/'ll hold up for one more dose, Stinky?’

Chief Engineer Stormgaard nodded dowly. As he did so, the captain could see the scar at histemple
where he had been gashed by an exploding impdller years earlier. Sincethat time, the scar had been a
reliable indicator of hismood. When Kylewas cam, the scar was nearly invisible, but when he was
angry or worried, it tood out inlivid contrast. To her rdlief, she could barely seeit.

“WEe ve come through in remarkably good shape,” he responded. “We Il have afair number of eectronic
modulesto replace after we' re safely away from here, but nothing we can’'t handle.”

The two of them wereloosdly tied to their respective couches by safety belts, but otherwise floated free
bel ow the dome. Thiswastheir favorite place aboard ship. Many atime they had made lovein these
same coucheswith avast Earth and alimitless black sky above them. Now they held hands with the
unconscious ease of thoselong married.

“What about these damaged engine control circuits? Shall we replace them before we begin chasing after
the damned comet?’

Stormgaard shook his head. “Not unless we plan to make another orbit around Jupe. Schmidt or
Rodriguez would have to suit up and go outside. I’ d hate to be out there when the astronomers decide
they want to take alook in some new direction.”

Karin nodded. The possibility of acrewmember being blasted by an attitude control jet was too great to
alow anyone outside during telescopic observations. Before anyone |eft the security of the habitat
module, she planned to have the jets under her persona contral.

The schematic diagram on an auxiliary screen showed a series of colored rectangles connected by
complex patterns of lines. Each rectangle had at least one arcane code, sometimes severa. Nor wasthe
diagram static. Even asthey watched, one of the blocks changed color and took on anew code. The
captain was relatively adept at reading the symbols, but the chief engineer wasthe expert in their family.

Kyle Stormgaard had long ago made the science of eectronics his persona specidty, even to the point of
studying its history and evolution. Over the years, he had acquired asmall collection of antique eectronic
devices. Hismost cherished possession was a 150-year-old vacuum tube radio. He also possessed a
circuit board covered with magnetic coresthat had been part of one of the early mainframe computers.
He rounded out his collection with aworking HP35 caculator, and an Apple microcomputer whose
certificate of authenticity claimed it to be one of the first 200,000 built. In pursuing his hobby,



Stormgaard had never ceased to be amazed at the progress the human race had made in the short span
of two centuries.

The history of ectronics, he had often expounded to hiswife, was a paradoxica evolution. Devices of
exponentialy increasing complexity had somehow bred ever-smpler levels of utility. When thefield
began, each functional €lement had been represented by a single discrete device. Resistors, capacitors,
inductors, vacuum tubes, diodes, and transformers had al been laborioudy assembled by hand. Later,
hand wiring had been replaced by printed circuit boards and vacuum tubes by transstors. In just afew
decades, transistors had given way to the plastic cockroach shapes of integrated circuits, and then to the
short lived surface mount technology.

Then, early in the twenty first century, someone had invented the ultimate integrated circuit, one that could
be programmed to smulate any other. Which function the circuit performed was controlled by software.
Oncethese *virtud functions had been programmed into the circuit, they could be changed from moment
to moment. Thuswas born the * eectronic function module.”

Instead of thousands of specidized chips, Admiral Farragut 's eectronic suite consisted of afew dozen
devicesfor power handling that were coupled to millions of identica EFMs. The ship’s centrd computer
kept track of what went where on asecond by second basis, programming and reprogramming the
modules asthe need arose. The system had the advantage of being inherently fault tolerant, redundant,
and sdf-heding.

That they had dared to enter the Jovian radiation belts at all was due to this basic tolerance of the
function modules. When a module was damaged, the ship’s computer automatically compensated for the
loss by reprogramming other modules. The ship would go on functioning until so many moduleswere
damaged that the computer lost its ability to hed the damage. Precisely when that point would be
reached was what worried Karin Olafson.

“What say we have a pull-and-plug party as soon aswe re lined up with the departing comet?’ the
captain asked.

“Good idea. We can look over the hull and see what kind of a scouring we' ve been taking while floating
around in this peasoup.”

“How long to put us back into full service?’

Stormgaard glanced at the readout that carried the running tally of inactive modules. “Forty hoursif we
rely on the crew. Perhapsasfew astwelveif we cal on the passengersto help.”

Karin nodded. “ All except the astronomers. Something tells me that they are going to have their hands
full for the next month!”

#

Twelve hours later, Amber and Barnard were more than busy. They werefrantic! Thingswere
happening dmost too fast for human comprehension. Though the pace made little differenceto the
computer, it was frugtrating everyone trying to follow the action.

The telescope had just finished a series of detalled examinations of the comet’scomain theinfrared
spectrum. Multiple collisons with the dense Jovian medium were beginning to heet up the dust and gas.
The observationswould later be paired with Calisto’ s radar maps to form a minute-by-minute
examination of the ways in which the passage had affected the coma’ s structure.



“Stand by,” Barnard muttered to no one in particular asthe series ended. Latest readings put the comet’s
perigpsisat 1.62 million kilometers, and the time of closest approach fifteen minutesin the future. “We're
about to get our last photos of the nucleus for the next month or so.”

Amber nodded. The screen finished flicking from point to point within the gassy coma. Although rigidly
mounted to the ship’ s bow, the telescope had alimited ability to shift itsview. 1t accomplished this by
adjusting the collecting mirror at the center of the honeycomb skeleton. To point at the nucleus,
however, required a ten-degree rotation of Admiral Farragut around itsyaw axis. Everyone onboard
was jolted by asingle long burst from the reaction jets; then again, afew seconds later as the computer
halted the ship’ srotation.

The nucleus stood out in the center of the screen asthe vibrations set up by the rough handling quickly
died away. The nucleus was now aminiature planet three-quartersfull. The comet head was seamed, as
though by giant cracks. A large circular crater was also partidly in view. The cracksand crater
suggesting that Comet Hastings had collided with some other body in the recent past - that isto say,
sometime in the past few billion years. Such acollision could well have sent the giant ice ball reding
sunward for thefirst time.

Onething Amber noticed immediately was that the comet’ s surface remained indistinct, softened as
though by atmosphere. The effect was the result of the hundred thousand-kilometer thick vell of gasand
dust through which they werelooking. Although the comawas avery good vacuum, it obscured the
nucleus ssmdler details and softened the lines of the larger.

“Check with Calisto and see how they are doing,” Barnard ordered.

For the tenth time in the hours since going to automatic, Amber sgnaed the scientific station. Again, the
delay in receiving a reponse was Seven seconds.

“Cdlisto here, Admiral Farragut ,” Rejapur replied. “Go ahead.”
“How are your observations coming?’
Seven second pause.

“Wonderfully,” Rgjapur enthused. “Y ou should see the swirl patterns we' re getting between the coma
and the loca medium! Y ou can actualy seethe lines of force that make up Jupiter’ s magnetosphere.
We'll be ableto plot the local field gradient in more detail than we' ve ever managed before.”

“And your range data on the nucleus?’
Thistime the pause lengthened to nearly fifteen seconds.

“Had to get the latest projection,” he explained when he returned. “ Y ou can tell your people that we have
it pegged within afew wave engths on our high frequency radar. We have been continuoudy illuminating
it with the comm laser aswell. The returns are somewhat hit and miss, but by thetimeit leavesthe
system, we should have the orbita path plotted to within afew centimeters. How go things down below,
Farragut 7’

Amber described their own readings to Rgjapur. When she was finished, the two of them exchanged a
few other pieces of databefore signing off. Thefull contact, including communications delays, had taken
fiveminutes.

Ten minutes | ater, the image on the screen had changed perceptibly. Where it had been three-quarters
full, the smal moon was now haf full and shrinking. Barnard intently watched the streaming numbersin



the lower right corner of the screen.

“That'sit!” he announced. “The nucleus just passed perigpgs. Signa the captain to makethe
announcement.”

A few moments|ater, Captain Olafson’ s voice echoed throughout the habitat module: * Attention, Al
Hands! Dr, Barnard has just announced that the comet has reached minimum distance from
Jupiter. It isnow headed out of the system.”

The cheering was audible even through the closed hatch of the telescope compartment. Amber and
Barnard ignored them. They still had work to do.

Four hours later, ableary eyed Cragston Barnard gazed at the now tiny crescent shape on the screen. He
turned to Amber with the lopsided grin she remembered from her university days.

“That about doesit,” he said. “Put her on automatic and let’ s get something to eat.”

Amber leaned back in her own seat and stretched to get the kinks out of aching muscles. The tension of
the past saveral hours had given her astiff neck, and she was on the verge of exhaustion. It was agood
exhaustion, though, the kind that follows something strenuous that has been particularly well done.

“How long shdl we keep observing?’

“Another two hours at least,” hereplied. “1 want to get agood set of pictures of the coma backlit by the
sun. We can put them together in a stop action series and actualy see the turbulence building in the gas
fidd. After that, we ll give control of the ship back to Captain Olafson so that she can Sart us after the

nucleus”

Amber groaned.

Barnard frowned. “What' s the matter?”

“It' stimeto go back into the storm cellar!”

He nodded. “ Unless you want to get out your lead underwear.”

She unhooked her seat belt and floated into the air. “'Y ou go get something to eat without me. | want to
get cleaned up while 4ill have the chance.”

CHAPTER 17

Jupiter barely showed as adisk aft while the comet was a hazy patch of fog forward. For three weeks,
Admiral Farragut had chased that patch of haze and watched it grow steadily asthey drew ever nearer
to thefleaing quarry.

Thorpe glanced at the nebula as he floated free of the Number One airlock, then concentrated on the
business at hand. He pulled himsdlf dong a series of handholds that had been welded to the hull. When
he reached his destination, he attached his safety line to apad eye, and then pivoted to watch his student
practice her first egress.

“Okay,” he called over hissuit radio, “you can start out now. Be sure you have afirm grip on the next



handhold beforeyou let go the last.”

As he watched, alime-green arm appeared in the open airlock and groped for a handhold. As soon as
the gloved hand had afirm grip, ahelmet and armor-encased torso followed.

“How am | doing?’ Hilary Dorchester asked as she pulled herself to where Thorpe bobbed at the end of
hissafety line.

“Not bad,” he admitted grudgingly. “Make sure you get that line sngpped to something before you let
go. Free maneuvering isalesson wewill get to later. 1 don’t want to waste fuel retrieving you if you float
away from the ship.”

“Yes, boss!”

Hilary Dorchester was the expedition’ s low temperature chemist. A buxom brunettein her early thirties,
she had been the last to be revived after they had reached Callisto. Despite her position as*“tall end
Charlie,” or possibly because of it, she had lost no time in suggesting to Thorpe that he would be
welcomein her bed on acontinuing basis. Thorpe had politely turned down the invitation, and Hilary had
accepted his decision with cheerful good manners. Subsequently, she had aternated her freetime
between Leon Albright, the expedition’ s geologist, Dieter Schmidt of Farragut *s crew, and lately, John
Mavan.

Such arrangements of convenience were common in pace, and in fact, Thorpe had enjoyed something
smilar with Nina Pavolev. Two people usudly set up housekeeping as a defense againgt the constant
danger of their daily lives. Sometimesthey grew to love each other, sometimesnot. In either case, it was
agood adaptation to an dien environment while it lasted. Considering the fact that there were but two
unmarried women on the expedition, Thorpe would have had difficulty explaining hisrgection of one of
them. If pressed, he would have sammered that Amber would never have approved.

“All right,” he said after Hilary had secured hersdlf to the ship’s hull. “We re going to start with afew
basic exercises. | want you to get used to the effort required to move around in avacsuit. Remember
that isn't alight summer frock you' re wearing!”

She grinned visibly through her hemet visor. “I would never have chosen afrock that made melook this
fa!”

Admiral Farraguthad barely ended itsfina swoop around Jupiter when Captain Olafsen ordered
everyone but the astronomersto assist in replacing radiation damaged modules. Severd of these were
located back aong the freighter’ sthrust frame, and had required going outside to reach them. It soon
became obvious that the expedition was woefully short of people who could handle themselvesin
vacuum.

Therefore, while they tailed the comet, Captain Olafsen had asked Tom Thorpe and her husband to
teach the groundhogs the basics of living and working in a pressurized balloon.

In the past two weeks, Thorpe had conducted eight tours outside the ship. His technique was awaysthe
same. Two hours of lecturesingde, followed by agingerly exit onto the hull, then haf an hour of
familiarization. Once astudent felt comfortable in the suit, Thorpe would lead them back aong the
habitat module toward the cargo bay. There they would open one of the oversize hatches and descend
into the unlighted cylindrical cavern. Finding one sway amid the clutter of the dark holds was good
practice for working on the night Side of an asteroid. Such experience would comein handy when his
fledgling vacuum monkeys began their explorations of the comet nucleus.



Later, he planned to teach them to fly.
#

“How arethings going, Mr. Malvan?’ Kyle Stormgaard asked as he strapped himsalf down across from
the ex-miner. The chief engineer and Luna’ s representative had gotten to know one another during the
refueling operations off Callisto. Malvan had volunteered for outside duty, but had been turned down
because of hishandicap. He had neverthel ess helped the spacers get into and out of their suits, and had
generdly taken some of theload off their shoulders. During this effort, he and Stormgaard had
discovered acommon passion for bridge. They played whenever they could get afoursome together.
At other times, they squared off at chess.

“Hello, Kyle!” Mavan replied as he secured the small chess computer to the tableinAdmiral Farragut
'swardroom. “Ready to be humbled?’

“The day aone-armed Lunatic can humble me, I'll turn in my master engineer’ s certificate!”
“That’ stoo bad. | don’t know what we' re going to do without you for the rest of thetrip.”

With the start of the game came a halt to the banter. Both men played intensely through the opening
moves, each pushing the other without letup. Only after each had irrevocably committed to astrategy did
Malvan breek the silence.

“I’ve often wondered, Kyle. Just why did you and Karin sign on for this expedition?’

The engineer considered whether to trade one of his own knights for Malvan’s bishop, decided in favor
of it, and made his move before answering. “The money’ s good and Halver Smith financed an overhaull
before we left. Besides, Karin and | wanted to do something different before weretire.”

Mavan chuckled. “ Did it for the adventure, en?’
“Who knows? Maybe the scientistswill name acrater after us. How about you?’

“Me? Mavan asked. “I’m just abureaucrat who decided it was safer for his career to come aong than
not.” Mavan explained the circumstances of John Hobart’ s request that he be Luna’ s representative.
While they had been in cold deep, Hobart had been eected Prime Minister of the Republic.

“Y ou must have wanted to come along, &t least alittle.”

“Theideawas't without its attractions,” the Lunarian admitted. “I never redly enjoyed my job asan
auditor.”

The chief engineer moved one of his pawnsto threaten Mavan's queen. As expected, the pawn didn’'t
last long, but its sacrifice paved the way for a deep penetration by Stormgaard’ sking’ srook. “Did you
get your report off today?’

Malvan nodded. “Right on schedule, asusud.”

Each Monday morning, ship’ stime, Mavan requested a secure communicationslink to Luna He dways
transmitted a coded report detailing the events of the previousweek. Included were factual events,
shipboard gossip, and Mavan's own suspicions and surmises. The week after they’ d left Cdllisto, he
had reported his suspicions about SierraCorp splitting off a chunk of the comet and moving it to Earth
orbit. Sofar, hisreports had brought nothing from Luna except routine acknowledgements.



“Rodriguez tells me that you transmitted twenty thousand bytes thismorning,” Stormgaard said. “Besats
me how you find that much to say week after week.”

Mavan moved his queen to threaten Stormgaard’ srook, and the engineer quickly withdrew it three
sguares. “Not awholelot else to do on thistub except write my reports. Still, | often wonder if I'll ever
have anything truly worth reporting.”

“Don’'t worry,” the engineer replied. “ Something will come dong. Things dways seem to happenin

#

Three weeksin front of her computer screen had given Amber anew respect for the ancient astronomers
who had tracked comets across the heavens. With three sightings and only pencil and paper, they had
accurately predicted the return of acomet eighty yearsinto the future. To do that required acaculation
that wasrelatively smplein theory, but mind-numbingly complex in practice. Even with computers,
plotting atrack through space required long hours and inhuman patience.

Amber and Cragston Barnard had spent much of thefirst week after the comet’ s encounter with Jupiter
reviewing their data. Telescopic and radar observations had had to be correlated. When they had their
own observations keyed to those of Calisto, they had transmitted the entire batch to Luna. After that,
they had turned to discovering new facts about the comet.

Barnard had assgned himsdlf to sudy the nucleus s physical features, while giving Amber the job of
plotting the orbit. For his own task he relied on the observations they had taken just before the nucleus
had zipped past them at Jupiter. By the second week following their departure, the senior astronomer
had produced a general map of the daylight hemisphere. The map showed severd craters of differing
sze, plus asuggestion of fault lines crisscrossing the surface. The fault pattern appeared to be related to
the largeimpact crater on the nucleus slimb.

While Barnard worked to map the nucleus, Amber continued her own task. It was essentidly the same
work she had performed at Farside Observatory. She used the radar measurements from the Callisto to
caculate the comet’ s location at its closest gpproach to Jupiter. By triangulating Calisto’ s datawith their
own, she was able to establish perigpsiswithin afew hundred meters. This she established as her starting
point for the post-encounter orbit of the comet.

With thissingle“anchor point” established, she turned to determining her own position in the cosmic
scheme of things. Eighteen days after leaving Jupiter, she turned the telescope on Luna stiny image. On
the screen, ared light sparked from the center of Farside. The laser beacon pulsated as readings dowly
crawled across the bottom of her screen. The numbers marked the beam’ s arriva time to withina
nanosecond. By decoding the time signa buried in the beam, she could compute the distance to Luna.

The ship’scomputer did this caculation more than athousand times during the haf-hour in whichThe Big
Eye transmitted the beam. In so doing, it defined atiny chord of Admiral Farragut s orbit about the
sun. Thisinturn gave Amber an accurate prediction of their flight path for the next month. She punched
up the ship’sorbit on her screen. The nomina path was aruby red line surrounded by a sharp cone of
ghostly blue. The cone represented the ever-increasing positiona error over the next thirty days. Amber
gazed at it and nodded in satisfaction. It wasby far the best orbital projection they had ever had.

Having established whereAdmiral Farragut was, Amber set out to compute the position of the comet
nucleus. At twenty-one days out of Jupiter, the freighter findly pulled to within radar range of the fleeing
planetoid. Amber used the radar return signd to give her aposition vector. Since she knewAdmiral
Farragut 'sown position, she was able to convert thisinto avector describing the nucleus position with



respect to the sun. By plugging this datum into the compuiter, plusthe time since perigps's, plusthe
perigpsis position, she was able to project the comet’ s orbit about the sun.

It was nearly midnight ship’ stime when shefinished her fina caculations. She had just completed
entering the last of the data when she was startled out of awarm intellectua fog by the sound of avoice
behind her.

“Good evening. What' s kegping you up at thistime of night?’
Sheturned to see Tom Thorpe lever himsdf through the open hatchway. Despite her fatigue, she smiled.

“Hdlo. | might ask you the same. Aren’t you supposed to take Hilary outside again tomorrow? You
should be getting your rest.”

Thorpeignored the sarcasm in Amber’ s voice when she mentioned Hilary and decided to change the
subject. “How are things going?’

“Better than expected, actudly.” He moved forward, anchored one foot beneath the computer console,
and began massaging her shoulders. She sighed and closed her eyes. “1 just finished my second position
point. | think we ve got its orbit tied down closely now. Oh, that feels good!”

“Gladyou likeit. Mind if | ask aquestion?’
“Go ahead.”
“Will thetail stretch acrossthe sky the way the news commentators have been saying?’

She shrugged. “ That depends on two factors: brightnessand distance. | can’'t help you on thefirst. The
big versus cold argument is till raging. Asto distance, that | can figure out!”

“Don’t bother if it takesalong timeto set up.”

“No problem. | only have to push abutton and | et the computer do the work.” Amber turned around.
The movement put atemporary stop to hismassaging. In oneway, she regretted it, but in another, she
was afraid of whereit might have led.

She typed a command into her workscreen. The display changed to show a schematic of the Solar
system. The orbit of the comet was superimposed over those of the planets, and crossed each of them at
an gpproximate thirty-degree angle. At the bottom of the screen were numbers showing the positions of
each of the planets and Comet Hastings as the comet swept in toward perihelion. While Thorpe watched
the display, Amber watched the numbers. The comet circled the sun, thetiny representation of itstail
swiveling to dways point away into space. When the comet symbol had passed the orbit of Earth,
Amber turned to Thorpe and whistled softly.

“What' sthe matter?’
Shelooked at him with wide eyes. “ Earth isgoing to get a better look than | thought.”
“It'sgoing to be close?’

“Not on theinbound leg. Earth will be in another quadrant of the sky as the comet movesinbound. But
86 dayslater it will passvery closeto Earth on the outbound leg!”

“How close?’



“I makeit anear miss. No less than one planetary diameter, no more than two-and-a-half. The planet
will passwell insgdethe comaandtail. If the people predicting massve bail off areright, there ought to
be amilky white glow from horizon to horizon!”

“Too bad we'll have to abandon the nucleus before then,” Thorpe said. “It ought to be an impressive
sght. You could waveto thefolks at home asyou go by.”

At hiscomment, Amber’ s face took on an odd look. “Hmmm, I’ d forgotten about home ... Luna, that
id”

“What about it?’

“Thisorbital tracking modd I’'m using doesn’t incorporateit. We don't usudly include satellites because
they take up too much processor time. Moon and asteroid gravitationd pulls are usudly insignificant.
Thistimethere could beaminor effect. Wait aminutewhilel plug Lunainto the program.”

Amber turned back to her workstation and deftly broke into the program code. She modified it with
aure, quick keystrokes. When next she ran the calculation, the visud diplay was gone, leaving only
columns of numbersto march up the screen. When the calculation finished, Amber broke into the code
again to check her work. She ran the program a second time, taking great care to make sure that her
comet position datawas correct. The dower speed with which the numbers appeared on the screen
indicated to Thorpe that she had also substantially reduced her iteration interval.

When she had done thistwice, shelooked up a Thorpe. There weretearsin her eyes.
“Wdl?" heasked. “Did Lunamake adifference?’

“Lunawill beinitsfirst quarter during the encounter,” Amber replied with aquaver in her voice. “ That
meansthat the axis of the Earth-Moon system will be lined up dmost perfectly with the nucleus s orbita
path. 1 ammoraly certain it will miss Luna, athough it will be damned close! My figures show no more
than five thousand kilometersto spare, possibly alot less.”

“Butitwill miss?’
Amber’ s response was a nervous nod.
“Then why so glum? It ought to be aspectacular sight!”

“I should think so,” Amber replied, her voice suddenly dead of al emotion. It was as though she had
become part of the computer herself. “Lund sgravitationa field isn’'t much, but at that range it doesn’t
haveto be. Thenucleus sorbit will be deflected ever so dightly; just enough that it will strikethe Earth a
glancing blow somewhere near the sunrise terminator. What happens after that depends on how indlastic
thecallisonis. Thenucleus could bury itsdf in the Earth, it could bounce and continue on itsjourney, or
it may just loop into ahigh baligtic lob and come crashing down hafway around the world several hours
leter.

“It really doesn't matter, of course,since the initial impact will kill everyone and everything on
Earth! "

PART 3: THE IMMOVABLE OBJECT



CHAPTER 18

Jupiter was astern and the sun was taking a steady toll on the planetoid of ice. Most of the surface
volatiles had long since boiled away. Only in the deepest crevices were oxygen and hydrogen
snows still to be found. The craters and plains were being continuously scoured by an ever more
energetic solar wind. Even though the surface temperature was still well below their freezing
points, water, methane, and carbon dioxide all began to sublimate under the bombardment. This
new spate of outgassing added to the cloud of vapors that would soon begin to formthe tail of the
comet.

#

Haver Smith stood on the balcony of his estate and listened to the muted party noises emanating from
insde the big house. The occasion was hisannual New Y ear’ s Eve gathering for SierraCorp executives
and their guests. As he breathed the cold night air, helet his gaze drift outward. Holiday lights flowed
through the valley below like ariver of fireflies. A crescent moon cast the entire scenein silver, throwing
thefirgt tendrils of the night’ sfog into stark relief. 1n another hour, Smith’s mountaintop estate would be
surrounded by a sea of slver fleece.

As he watched the fog, he mulled over the events of the twelve months just past. On balance, it had been
agood year. Not only was production up for al operating units, but aso the worrisome load of
short-term debt he had carried ayear earlier had largely been wiped out. For that, he had to thank Tom
Thorpe. Stock sales had soared amost from the moment the Comet Hastings expedition had been
announced. It seemed as though everyone who had bet The Rock would be an expensive flop was now
afraid to let asmilar opportunity pass.

At the thought of the expedition, Smith let his gaze drift upward toward Jupiter. It had been amonth since
the comet had transited the Jovian system. As expected, the story had been atwo-day sensation in the
mediaand then promptly forgotten. People would not think of the comet again until it became visblein
the night sky of Earth.

There was a sudden increase in the party noise behind him. Smith turned to see awoman silhouetted
againg thelight. He smiled as he recognized AnnaVoltuna. Thetwo of them had goneto college
together. It had been Annawho had introduced Smith to Victoria, hisfuture wife. Severa timesthe
three of them had gone sailing on theSerra Seas , and Anna had often stayed with Victoriawhen Smith
was away on business. After Victorid s death, she had helped him pick up the pieces of hislife.

“Sothereyou arel” she exclaimed upon spotting him at the far end of the balcony. “1’ ve been looking all
over for you. Areyou aone?’

“Who did you expect to find with me?’

“Come now, Hal! | saw that buxom blonde hanging off your arm earlier thisevening. 1t swell known
that men of your age and socid standing have acertain ... vulnerability, shal we say?’

“Isthat why you were so cautious? Y ou thought | might be feding up some young thing out here?’

Annalaughed. “I wouldn't have put it o cruddy, but yes! 1t would have been an encouraging sign, too.
Y ouwork too hard! All you ever think about is that damned asteroid of yours. 'Y ou should have more
funinyour life. If aflingwould heprelax you, thenl’'mal for it.”



“I'll keep that in mind the next time I’ m propositioned. Did you come out here just to lecture me on my
lovelife?’

“Not exactly,” shesaid, shivering. “I had acouple of reasons. Thefirstisthat you still owe me akiss
from Chrigmas.”

“So | do. And the second?’
“Y our man Jarmon islooking for you.”

“Did we run out of champagne?’ The question wasrhetorica. Haver Smith’swine cellar was renowned
on three continents.

She shook her head. “The night communications supervisor called from headquarters. They’vegot a
message for you from space.”

“FromThe Rock 7’

Annashrugged. “You know | can’t tell one planet from another. Jarmon seemed excited. Hetold me
the message isin your private code. Heis checking the back of the house. | remembered seeing you
head thisway, so | decided to track you down.”

“Thanks,” he said. “It's probably The Rock *s manager complaining about the comptroller again. Those
two have been going at it for months. 'Y ou will excuse me, won't you?’

“Not until | get my kiss”

“Right,” he said with agrin. He moved to enclose her in hisarms, and for afew moments, they were
twenty again. After along twenty seconds, he broke the kiss. “Sorry, but I d best find out what’ s up.”

“Y ou’ re coming back to the party, aren’t you?’
“If | can.” With that, he took Annaby the arm and escorted her inside.
#

It took him five minutesto track down his butler among the throngs of partygoers. He eventually found
Jarmon in the back bedroom where an dl night poker game wasin progress.

“Y ou have amessage for me, Jarmon?”’

“Yes, sr. The duty communicator at heedquarters forwarded along coded communiqué. The
authenticatorsindicate that it is one of your persond codes.”

“Who sent it?’
“Mr. Thorpe aboardAdmiral Farragut , Sr.”

Halver Smith’seyebrowslifted in surprise. In the eight months since the expedition had |eft Earth, Thorpe
had had no need to communicate with him directly. That he did so now could only mean trouble.
Something must have gone wrong with the ship.

“Whereisthis message now?’

“Inyour persond filein the household computer, sir. Where do you want to takeit?’



“My study, | think. Go clear out anyoneyou find. Dot quietly. Any rumorsthat get started tonight
could cause our stock trouble tomorrow.”

“I'll take care of it, Sr.”

Smith circulated through the crowd for five minutes, bantering with his employees, friends and

neighbors. At the end of that time, Jarmon sought him out and loudly announced that an old friend was on
the telephone wanting to wish him ahappy New Y ear. Smith made his excuses and followed the butler
to hisstudy.

“Nicely done. Any problems?’

“No, gr. Theroom was empty. | took the liberty of activating the anti-eavesdropping equipment to
standby and closing the privacy curtains.”

“Thank you. Y ou may return to your duties. If anyone asks, give them the friend-on-the-phone story.”
“Yes gr.”

As soon as Jarmon closed the door, Smith activated a control that sealed the room. At the sametime, a
quiet buzzing emanated from the wals and celling. Any eavesdropping device would now return only
white noise.

He sat down at his workstation and keyed for his persond datafile. Sure enough, at the top of thelist
was amessage from Thorpe. Smith’s eyes swept the file log and noted that the message had been
transmitted in two parts. Thefirst wasin text format; the second, and largest, in binary. AsJarmon had
indicated, the message authenticators showed the file to be encrypted in one of Smith’s persona codes.

At the last keystroke, the screen cleared. The message appeared to be atechnical report on the orbital
parameters of the comet. Smith began to scan rapidly, intent on discovering what Thorpe considered so
urgent that he had to bother the big bosswith it. He got asfar asthe end of the second paragraph:

“ ... Thisanalysisindicates that the comet nucleus will impact the Earth at 20:12:16, 17
July 2087. Such an impact will, of course, destroy all life on Earth.”

Smith stopped, blinked, and went back to the beginning. Thistime he read dowly, letting his eyes move
from word to word rather than down the screen in his normal fast scan. 1t was the dowest he' d read
anything since the sixth grade. He could not help himsdf. He kept ssumbling over unbdievable
satements written in adry, matter-of-fact style.

“ ... Velocity and position accurate to six decimal places ... sixty million billion tons ... will arrive
with a 10 kilometer per second differential with respect to the Earth ... glancing blow on the
leading terminator ... behavior unknown post-impact ... assumptions should be checked by
experts...”

As his pdms suddenly became clammy with fear sweset, Smith performed atrick he had learned in



college. He willed himsdif to betotaly accepting, shutting off the voiceindgde his brain that kept
screaming thet it could not be so. With the effort of will, histhoughtstook on adreamlike quality. 1t was
amost asthough it was someone e se reading this catalog of horrors. Only when he reached the end of
the report did he St back to consider what, if true, was surely the Earth’ s death warrant. After an
indeterminate time he refocused his eyes and quickly scanned the report’ s various gppendices. Most
weretechnical supporting evidence.

A second after he keyed acceptance of the binary attachment, his screen flashed to display adiagram of
the Solar system. In addition to the orbits of the planets out to Jupiter, the schematic showed along
dlipsewith atiny comet symbol dowly moving sunward. Inalittle over aminute, the comet sweptin
from the outer system, rounded Sol, and began to move back out again. The blue-white marker that
represented Earth moved to intercept it.

The screen flashed to show the Earth and Moon in close-up.

As Smith watched, the comet swam dowly toward Luna. The two passed one another by lessthan a
lunar diameter.

The comet approached Earth from below and behind, closing at an angle of approximately 30
degrees. Asthetail swept across the planet, the tiny dot representing the nucleus moved in front of it.
The two markers merged asone. Thedisplay froze, save for asingle blinking word etched in scarlet
letters:

IMPACT!

Halver Smith played the projection through twice more. The result was the same each time.

As he scanned through the attachments to the report, he found alist of recommendations asto how things
should be handled from here on. Largdly, they were common sense thingsto do if faced with the end of
theworld: 1) Get independent confirmation, 2) quietly notify the authorities, 3) avoid public panic, and 4)
work to avert the catastrophe. At the bottom of the page was a short notein Tom Thorpe' s handwriting:

Mr. Smith,

Identical report and recommendations forwarded to Prime Minister Hobart, Republic of Luna.

Tom

Smith frowned. He would have preferred to be the sole recipient of thisnews - at least for the time
being. Stll, he could not blame the expedition’ s L unarian contingent for warning their own people.
Luna sinhabitants had as much stake in what happened to the Earth asthe average terredtrid. After all,
they were dependent on the Mother World for much of what they needed to live. They would not long



urviveits destruction.
#

Like Haver Smith, John Hobart wasin a state of shock after decoding the apocalyptic

announcement. Since Lunawas on Universal Time, it was dready New Y ears Day there. Like Smith, he
had decoded the message at home and then watched the terrible words march up his computer screen.
He had then keyed for the graphic display that showed the comet colliding with the Earth. He had
watched the collision ten times when his screen beeped for attention.

“Sorry, Prime Minigter,” the duty operator at the capital said as soon as she saw hisface. “I have Halver
Smith on theline from Earth. He claimsit isvery important that he speak toyou. He' slisted asaVIP,
so | thought I’ d better check.”

Hobart blinked. The note from Mavan had told of a copy of the report being forwarded to the
SeerraCorp chairman on Earth. Right. Put him through. Then | want thisline sealed.”

The telephone screen cleared to show Smith staring out at him. The terrestria tycoon’s round face was
accentuated by the distortion of the phone pickup. Smith' s features remained frozen asthoughina
trance - an effect caused by the three-second delay between Earth and Luna. Finally, recognition
showed in his eyes and he began to speak.

“Good morning, Citizen Hobart.”

“Hello, Mr. Smith. Where are you calling from?’
“San Francisco.”

“It must bevery latethere.”

“A little after midnight,” Smith confirmed. “ Uh, have you received a confidentiad communiqué from your
representative aboardAdmiral Farragut 7’

“I have. | wasjust now looking it over. | must say that | found it quite distressing.”
“No morethan I. How credible do you think thisis?’

“I’'mnot sure.” He noticed that Smith had avoided any direct mention of the subject. He approved of
such circumspection. Thiswas not the sort of news one trusted to a communications beam, not even a
sedled one.

“I plan to have the figures checked before | go any further,” Smith said. “I have an acquaintance at the
University of Californiawho can be counted on to keep a secret.”

“For my part, | plan to bring in the Director of Farside Observatory. He, too, will be sworn to secrecy.
Any suggestions asto what we do if thisinformation turns out to be correct?’

“Kanzler isamember of the System Council. | thought | would ask for an audience with the chief
coordinator. Do you agree?”’

“| agreethat the System Council isagood place to begin. Lunareservestheright to act independently if
itmugt.”

“Aswill every nation on Earth. That iswhy the council must coordinate the response.”



“I have no argument with you, Sir,” Hobart said. “It’ sjust that political considerations may dominatethis
crigs”

“One good way to prevent that isto make sure the lid stays on until we confirm we have aproblem. |
understand that Farside Observatory isthe receiving point for al raw data on the comet.”

“Thet is correct.”

“It' simportant that they not passit dong. We don’t want some independent researcher sumbling onto
thisuntil we reready.”

“Wewon't be ableto keep it quiet for long,” Hobart warned.

“Wewon't haveto,” Smith answered. “ Either we prove there’ s nothing to worry about, or else | arrange
an audience with the chief coordinator of the council.”

“How long do you plan to wait?’
“Ten days”

“All right,” Hobart responded. “I’ [l endeavor to keep thelid on at thisend. If | haven't heard from you
within ten days, | will beforced to go public with what | know.”

“Fair enough.”

After afew more exchanges, Smith signed off and John Hobart sat gazing at the blank telephone
screen. Findly, he Sghed, and sgnaded his private secretary at home.

“Yes, 9r?7’ she asked when she came on the phone.

“Do you remember a government report about ayear ago, Amathea? It surveyed Luna s dependency on
Earth imports.

“Yes, gr.”
“Do you remember who authored it?’

“I believeit was Dr. Jinsa at the university. Thetitlewas,' A Sudy of Strategic Dependenciesin the
Lunar Economy’ .”

“Get Jnsa on the phone and ask him if hewill favor mewith avist a my home. Today if possible. | may
have somework for him.”

CHAPTER 19

NEWSITEM:

UNIVERSAL FAX, DEN HAAG, UNITED EUROPE - 15 JAN 2086

(For distribution to UnEur, NorAm, Luna, Xterr)



HALVER SMITH, WELL-KNOWN AMERICAN ENTREPRENEUR, ISVISTING THE HAGUE
TODAY. HE WILL BE SEEING CONSTANCE FORBIN, CHIEF COORDINATOR OF THE
SYSTEM COUNCIL IN HERNEW RIDDERZAALOFFICE. ALTHOUGH THE SUBJECT OF
THEIR DISCUSS ONSHASNOT BEEN RELEASED, SOURCESWITHIN THE COUNCIL
BUREAUCRACY INDICATE THAT SMITH WILL ATTEMPT TO ENLIST THE CHIEF
COORDINATOR SSUPPORT FOR AN INTERNATIONAL AGREEMENT ON
EXTRATERRESTRIAL TARIFFSASTHEY APPLY TO METALS OBTAINED VIA ASTEROID
MINING. NO POST-MEETING ANNOUNCEMENT ISEXPECTED.

END
#

Constance Forbin sat in her fiftieth floor office and gazed out over The Hague. In the distance wasthe
ancient center of the city, including the Bullenhof and the Hofvijver pond. The pond wasinvisble behind
the rows of stately buildings, but the bare limbs of the trees that bordered the waterway reached toward
the leaden sky like arandomist sculpture from the early years of the century. The previous night’ s heavy
snow littered the Streets and parks of the once capital of the Netherlands, and lay in degp mounds where
it had dipped from the steeply pitched roof of the ancient castle. A dozen placeswithin the Old City,
flashing yellow lights marked the location of robot snow equipment. The plows had been out dl night
fighting alosing battle to keep the streets clear. Now that the snow had stopped, they would quickly dig
the city out. Within forty-eight hours, the streets would be cleared of any trace of the blizzard just past.

Constance Forbin was a fifty-year-old with a distinguishing streak of gray in her otherwise ebon hair. Her
suit was severdly cut in astylethat flattered what even Constance admitted was afigure that flirted with
dumpiness. She smiled as she gazed down at the park that fronted the New Ridderzaal Tower. Inthe
summer, it was an area of verdant green, dive with flowerbeds and the smple greenery with which the
Dutch landscaped their country. Now it was an unbroken field of white that resembled the salt encrusted
sea bottom thiswhole area had once been. Two children were cutting diagondly across the park,
breaking trail asthey pulled aded behind them. Closer to the office tower, acrowd of pedestrians
surfaced al at once from the local underground transport station. The mgority of the bundled up
commuters hurried across the windswept street and into the warmth of the Headquarters Building of the
System Council for International and Interplanetary Affairs .

The council had been founded at the turn of the century as one of the last cregtions of adying United
Nations. Its mandate had been to look into matters that might be important a century hence. The
council’sjob wasto study trends, predict where they might lead, and offer recommendations asto what
(if anything) ought to be done about them.

Despite the dissolution of its parent, the council had prospered. Although its efforts continued to be
financed by the mgjor terrestrid nations and the Republic of Luna, the council was beholden to no one.
Service with the council was by invitation. The council’snorma operating mode was to appoint asmall
study group of experts knowledgeablein afield. The groupswere kept smal for the sake of efficiency,
but large enough to prevent intellectud inbreeding. Group discussonswere usudly held via
teleconferencing and computer networks, athough face-to-face meetings were aso common.

When astudy group finished its assgnment, its recommendations were sent to a central database. There
they would be displayed for afull year, giving each of the council’ sten thousand “advisors’ opportunity



to comment and criticize. Only after all suggestions and objections were resolved was a recommendation
given theimprimatur of the entire council. In keeping with the organization’s quad-officid status, such
recommendations were not binding on anyone. Y et, most were immediately adopted as officid policy by
the various nations. Such was the influence of the System Council.

Constance Forbin did not belong to the council, per se. She was, in fact, one of its employees. Sheand
three thousand other staffers asssted the working groups with adminigtrative details, dlowing the deep
thinkersto remain freeto think. Aschief coordinator, it was her job to see that assgnments were
equitably made, differences of opinion properly debated, and minority views given afair hearing. She
aso administered the various supranationa service agenciesthat the council had cometo control over the
years. Chief among these were Sky Watch and the Earthquake Prediction Bureau. And, of coursg, it
was the chief coordinator’ s duty to dedl with the public.

Congtance' s enjoyment of the winter scene was suddenly interrupted by the buzzing of her
intercom. “ Professor Hardesty is here, Mrs. Forbin.”

“Pleasesend himin.”

The door opened and a stoop shouldered man with a permanent limp moved through it. “Happy New
Y ear, Congtance. And how isthe chief coordinator thisfine winter morning?’

“Not bad, Franklin. How isthe Senior Administrator for Sky Watch?

“Couldn’t be better,” hereplied. “I camein last night to begt the storm and spent the whole evening
watching it snow. I’'m anative of Southern California, and it dways seems unnatura to see white flakes
fdl fromthe sky.”

“Y ou should live here as | havefor the past twenty years. The novelty wears off quickly. It istoo bad
about the clouds. The weather people thought it might clear up today. Lookslike they were wrong.”

“Do them some good. We have a contingent of weather types aboard Newton Station. They spend
entirely too much time being pleased with themselves. They could al benefit from astiff jolt of humility.
Now then, why couldn’'t we handle this viathe usual computer hookup? What is so important that | had
to come down personaly? Thisgravity hurtsmy leg!”

“I don’t know. Y ou have heard of Haver Smith, haven't you?’

“Of course. His ore barges are one of my mgjor headaches. Do you have any idea how much calculation
time we eat up figuring out clear lanesfor Smith? Thelast time he delivered one of hismillion ton
mongtrosities, my people came damned close to penetrating the safety zone of one of the big
comm-gations. | wrote up severa reprimands over that incident. What about Smith?”

“We re meeting him in afew minutes,” Constance replied.
“WI,]y?l

“I wish | knew. Professor Kanzler of the University of Cdiforniaset up theinterview. Hecdled meat
home, told methat it wasimperative that | talk to Smith, and asked that you be present in person.
Kanzler was very emphatic that the meeting not be put out over the air.”

“That does't tell us much. Still, Erwinisagood man. | doubt he' d ask if it weren't important.”

“That was my thought,” Congtance confirmed. “I only wish he' d been more frank with me. Hewas
obvioudy excited about something. | had the impression of some other emotion just below the surface.



It was dmogt asthough he' sfrightened of something.”
#

Halver Smith sat in the back of the hotel limousine and gazed out at the snow-covered streets. Despite
the bone weariness brought on by two weeks of tension, he gazed in wonder at thistidy Dutch city under
itsblanket of new falen white. He had found himsdf doing alot of gazing in wonder latdly - ever snce
Professor Kanzler had confirmed Amber Hastings s prediction. It was not certain that Comet Hastings
would strike the Earth, but it was a strong enough possibility to be worried abouit.

The knowledge that the planet could well be doomed had hit Smith like an intravenous drug. It was as
though each of his senses had been honed to new sharpness. Suddenly there was beauty in amost any
scene. Every breath brought anew perfumeto savor. Food tasted better. In the past severa days,
Smith had watched a child play with aball, stopped to observe the liquid curves of a pretty young
woman as she walked down the sidewak, and admired the way ahawk had cavorted in the air currents
outsde his penthouse office.

“Mr. Smith?’" an earnest young woman in thelivery of the council’ suniformed staff asked.

“Yes,” hereplied as he brushed hiswindblown hair back into place.

“I'm Miss Voorstadt. Coordinator Forbin iswaiting for you in her office. Will you please follow me?’
“Of course”

The guide led him to a central bank of eevatorsand in amatter of seconds, Smith found himsdf on the
fiftieth floor. It was only a dozen steps to the coordinator’ s outer office. The coordinator’ s secretary
buzzed her boss and then told himto go in.

Constance Forbin met him at the door. Her handshake was surprisingly firm. She directed Smithto a
segt in front of her desk and introduced him to Franklin Hardesty, Sky Watch Administrator.

“Good of you to interrupt your busy schedule to see me, Madame Coordinator,” Smith said. “Y ou, too,
Mr. Hardesty.”

“lsn’'t Professor Kanzler with you, Mr. Smith?” Hardesty asked.

“I'm afraid not. Hisdoctor won't let him fly.” Smith tapped histunic where an inner pocket lay. “Hedid
send dong arecording with hisviews”

“Hisviews of what?’

“Now, Franklin,” Congtance Forbin said, “let us welcome our guest before you begin to grill him, shall
we? Coffee or tea, Mr. Smith?’

“No, thank you. | just finished bregkfast. I'm afraid | haven't adjusted to the change in time zones yet.”

“I didn’t have that problem,” Hardesty replied. “ Newton Station ison Universal Time, whichisaso the
next zone west.”

“Yes,” Smith responded. “ Professor Kanzler said that you would have to come down from orbit. | hope
we haven't unduly inconvenienced you.”

“Depends on what you haveto say.”



“I'm sorry for the mystery. | believe you'll agree that my newsis best shared in private once you hear it.”
“Then shall we begin?’ the coordinator asked.

Smith picked up hisbriefcase, laid it flat on hislap, and then removed two thick sheaves of paper bound
inindividua security cases. He keyed passwordsinto the thin keypads on the front of each book-like
case. Atthefind digit, the covers sent an dectrica charge through the specia paper inside, breaking
down the coating that would otherwise burgt into flame upon exposureto light. Assured that the reports
were now safe, he unzipped the cases with aflourish and handed one to each of hislisteners.

“Coordinator Forbin. Administrator Hardesty,” Smith said. “If nothing is doneto prevent it, the Comet
Hastings nucleus will strike the Earth on July 17 of next year. I’ m told by expertsthat the impact will kill
everyoneon Earth.”

There was an uncomfortably long silence that Constance Forbin was the first to bresk. “Y ou came here,
Mr. Smith,to announce the end of the world 7’

“I'mafraidthat | did.”

“Have you any idea how many people have made that same claim over the centuries?’ Hardesty asked.
Histone made clear hisopinion of Smith’s announcement.

“Millions”

“Why should we believe you any more than one of them?’
“I can provemy claim.

“How?

“With the evidence | just gave you.”

While the two leafed through the reports, Smith summarized the datafor them. He described the comet’s
close encounter with Jupiter and the post-encounter orbit into which it had been thrown. He spoke of
the near miss of Lunawhich would result in the nucleus being diverted into the Earth.”

“And you believe this?’ Hardesty asked after Smith had finished. The Sky Watch administrator was
gazing at an orbital chart showing the relative positions of Comet Hastings and Earth over the next
e ghteen months.

“I was hegitant at first. That isthe reason | contacted Professor Kanzler. He has done an independent
study of thedata He agreesthat acollisonisavery red posshility.”

Hardesty gazed at Smith for long seconds, then shook his head emphatically. “What you are suggesting is
just too fantastic. Either thisisthe greatest three corner billiard shot of al time, or else God istrying to
tell ussomething. Frankly, | don't like either hypothesis very much.”

“Thefigures are there before you.”
“Figures have been cooked up for hoaxes before.”
“Why would | perpetrate such ahoax?’

“A good question,” Hardesty replied. “I’ ve followed your career, Smith. | know that you have gained a
great dedl from the publicity generated by this expedition to the comet. Perhapsyou are trying to drum



upinterest. If that isyour gain, you are destined to lose. Manipulating astronomical dataisn't aseasy as
stock prices.”

“Then you can check the accuracy of this?’ Constance asked as she waved the report at Hardesty.

“Eagly. Infact, I've thought of aquick check of Mr. Smith’sveracity that we can perform ourselvesright
inthisoffice”

“What isthat, Franklin?’

“To drike the Earth, the comet must orbit in the same plane. If the two orbits are not coplanar, they can
never intersect. That isthe reason Haley’s Comet represents no threat to us. Itsorbit ishighly inclined to
the ecliptic and does not intersect Earth’ s orbit at dl.”

“Isthat correct, Mr. Smith? Must the orbita planesbe lined up for a collison to take place?’

“Essentidly, yes,” Smith replied. “ There is one specia case where it can happen, but that has no bearing
onthe stuation a hand. Comet Hastings does indeed orbit in the same plane asthe Earth.”

“Soyou say,” Hardesty replied. He dapped the diagram he' d been studying with his open pam.

“This picture suggeststhat al of the planets orbit in the ecliptic. That, of course, isfdse. Most have
orbitsinclined to that of the Earth. Jupiter, for instance, moves as much as 17 million kilometers above
and below the ecliptic asit travel s about its orbit.”

“What hasthat to do with Mr. Smith'sclaim, Franklin?’

“Comet Hastings passed within afew planetary diameters of Jupiter lessthan a month ago. That puts
Jupiter in the plane of the comet’ s orbit. If it was not passing through the ecliptic at the time of the close
encounter, then Mr. Smith is perpetrating ahoax. The adignment must be perfect, by theway. If the Big
Boy was even afew seconds of arc above or below the ecliptic, the comet will miss”

Constance Forbin smiled. “Well then, let usfind out where Jupiter was.”

Hardesty rose from his chair and limped over to where the coordinator’ s workstation sat next to her
desk. A few seconds spent punching keys brought afrown to hisface.

“Wdl, Franklin?’

“Jupiter’ s current declination - it' s position with respect to the ecliptic - isminus 0.002 degrees of arc.”
“When did it actudly crossthe ecliptic?” Smith asked quietly.

“One month ago,” Hardesty conceded.

“Then Mr. Smith’sclaim is correct, Franklin?’

“It' spossible. Still not very likely, however. Y ou can’t imagine how minuscule atarget Earth iswhen one
congderstheimmengty of space.”

“|sthat true, Mr. Smith?’

“ Absolutely, Madame Coordinator. Professor Kanzler wants me to emphasi ze that we cannot guarantee
the comet nucleuswill hit the Earth at thistime, only that itmay . We will need far more precise
measurements of its orbital parametersto be sure. He suggests that we get them as quickly as possible.



Obvioudy, we haveto find out for sure beforeit’ stoo late to do anything about it.”
#

Dondd Cdllas sat in his office on Avaon asteroid and stared at a black sky filled with diamond

sparks. One spark in particular drew hisattention. It was an oddly €l ongated blob bright enough to leave
an afterimage. Callasturned down the overhead glow panels and rummaged in the lower drawers of his
desk for hisbinoculars. A moment’ sfiddling with the optics showed the € ongated star to be two
spheres hovering close to one another. The smaller of the two was very nearly eclipsed by the larger,
which was dazzling blue-white. Callas sighed as he gazed at the Earth and the Moon from across aten
million-kilometer gulf of space.

It had been five years since Callas had last set foot on Earth. 1t seemed like alifetime. Inthose early
days, Avalon had moved just outside of Venus sorbit, occasonaly dipping to within two million
kilometers of Earth’s tillborn twin. It had been Callas job to nudge the big asteroid into amore useful
orbit for mining. Half adecade and adozen kilograms of antimeatter later, Avaon orbited 140 million
kilometers out from the sun. The orbit of the asteroid meant that it periodicaly overtook the Earth.
Avaon and the Earth-M oon system had been in conjunction twice since orbital modifications had begun.
Each time Earth and Lunahad grown larger, brighter, and more beauttiful in Avalon’s black sky.

Two years hence, Avalon would gpproach Earth from below and behind, moving with enough velocity to
curve around the planet in agentle S-shaped curve. There would follow a complicated maneuver in
which Earth and Lunawould capture the wayward asteroid. Avaon’sinitial orbit about Earth would be
highly dliptica, extending nearly to Lunain one direction and looping down to geosynchronous dtitudein
the other. The months and yearsthat followed capture would be devoted to circularizing the asteroid’ s
orbit. None of these post-capture operations would be of the dightest concern to Donald Callas,
however. His contract was fulfilled the moment Avaon completed itsfirst full orbit of the planet. Once
around the Mother of Men and he would return home arich man, never to leave again.

Cadllas gazed for another few minutes a the beautiful blue-white world low above the barren horizon of
the agteroid. Findly, he lowered the binoculars with asigh and ordered the lightsfull up. The stark
blackness beyond the thick windowpane receded. He returned to viewing the endless progression of
shortage reports that were his personal purgatory.

CHAPTER 20

John Mavan floated intoAdmiral Farragut ’swardroom and pulled himsdlf to thefood

dispenser. Scanning the menu, he sdlected coffee, toast, and abulb of orangejuice. The machine
delivered a covered breskfast pack, which he tucked under the stump of hisright arm. Turning, Malvan
found Hilary Dorchester watching him from across the compartment.

“You'rethefirg person I’ ve seen smile since we got the bad news. What' s so funny?’

“Nothing’ sfunny,” shereplied. “I wasjust watching the way you handle yoursdlf without weight. I'm il
as clumsy asanewborn babe.”

“Y ou weren't clumsy last night,” he said.

“How gdlant of you to notice, ir! But | still wonder if I'll ever be ableto handle myself aswell asyou
do.”



He shrugged. “It’sdl amatter of technique. You'll catch on.”
“Doyouredly think s0?’
“Everyone doeseventudly.”

As hetaked, he secured the breakfast pack to the table, and then unplugged the coffee bulb from its
receptacle. He took along, dow sip of the black liquid and Sighed. “That’ swhat | need in the morning!
| can't face depilating without my coffee, let done the end of theworld.”

“Any word from Earth? Have they even acknowledged our warning?’

“Not yet. Persondly, | think they decoded the data, decided that we are al drunk out here, and forgot
about it.”

“Doyou redly think so?’

Malvan was surprised at the intengity of her question. He grinned, “No, of coursenot! Givethemtime.
It must be difficult to organize things without causing a public panic.”

“Thissnesking around isdl wrong!” Hilary hissed. “We should be shouting the news to anyone who will
ligen.”

Malvan shook his head. “ Sorry, but that’ s precisely what weshouldn't be doing.”

“If the comet isredly going to hit Earth, the people have aright to know. They should have somesay in
how things are handled.”

“Why?'
“Becausetherr livesare at stake!”

Malvan sghed. “Did you ever see arun on abank, Hilary?’

“No, of course nat. It' s been fifty years Sncethe last bank failed.”

“On Earth, maybe. They ill happen with depressing regularity on Luna. Theindtitution | havein mind
was aregiond savings-and-loan. Somehow, arumor got started that the president had invested heavily
inaloca tunndling project that had ablowout and lost alot of air. The rumor was not true. The bank
had only amodest interest in the tunndl. 1t did not matter. Within half an hour, they had to take their
computer off line because panicky depositors had drawn down their reserves to nothing. Shutting down
wasamistake. No one ever trusted them after that. The bank failed and the president killed himself.”

“What' sthat to do with the comet striking Earth?” Hilary asked.

“Panic does funny thingsto people. If they stampede over the prospect of losing alittle money, what do
you think will hgppen when you announce the end of the world?’

“Surely you aren’t suggesting that wenever tell them?’

“No, of course not. However, the public mood hasto be carefully prepared. They haveto beinthe
proper frame of mind to prevent apanic. That takestime and careful preparation. If nothing else, the
riot police have to be mobilized in advance of the announcement, not after.”

Hilary opened her mouth to respond, then closed it again as the public address system in the overhead



camedive

“ Attention, All Hands! Thisisthe Captain speaking. Muster in the storm cellar in fifteen minutes.
| repeat, the axis shelter in fifteen minutes!”

“Wdl,” Mavan replied with agrin. “1 would say that we vefindly heard from Earth.”
#

Amber Hastings arrived to find the axis shelter crowded. She carefully threaded her way to her
customary spot perched atop her own cold deep tank. There she sorted through her notes while the
othersfound their own anchor points. The hatch leading to the control room opened and Captain
Olafson floated through with Tom Thorpe close behind.

“Everyone here?’ the captain asked as she steadied hersdf with ahandy stanchion. There was a brief
pause while she counted heads. “All right, let’sbegin. One hour ago, we received along communiqué
from the Chief Coordinator of the System Council. They are forming aworking group to coordinate all
activities concerning the comet. Wework for them now. Our new orderswere included in the
communiqué. Listen up!”

Karin Olafson took amessage flimsy from her pocket and began to read aoud:

DATE: 20 January 2086

TO: Ceptain Karin Olafson,|.SF. Admiral Farragut ; Thomas Thorpe, Leader, Comet Hastings
Expedition

FROM: The Honorable Constance Forbin, Chief Coordinator, System Council

SUBJECT: Revised Expedition Orders

1.0 Pursuant to the Space Emergency Treaty of 2056, as amended by the Mexico City Compact of
2073,1.SF. Admiral Farragut is hereby placed under the authority of the System Council. You are
directed to obey al lawful orders emanating from this office and from Council Working Group No. 7490.

2.0 All previous contracts, agreements, or understandings betweenAdmiral Farragut , its owners,
passengers, and crew, the Sierra Corporation, and the Republic of Luna, are hereby rendered null and
void.

3.0 You are ordered to proceed at your best pace to the Comet Hastings nucleus. Y ou will survey that
body from space and report your findings. Y ou will initiate landing operations only upon receipt of



orders, and if you consider such action safe.

4.0 Y ou will monitor the nucleus s position and velocity throughout your approach. Y ou will acquire data
needed to further refine the orbital parameters of the comet.

5.0 You will conduct direct observations of the nucleus sterrain and interna structure and will report all
such to CWG-7490.

6.0 You will assst in any orbital modification efforts that may be judged necessary to ensure the sefety of
Earth.

7.0 You will affix asecurity classfication of TOP SECRET to dl information regarding the Comet
Hagtings nucleus, and will transmit such information only when properly secured. No public release of
information regarding any aspect of your work isto be made. All such will be coordinated through this
office.

8.0 Good luck, Admira Farragut. We are dl counting on you!

(Signed)

Constance Forbin
Chief Coordinator

System Council

Captain Olafson looked up as she finished reading. “We have been making adow approach to the
comet nucleusin order to conservefuel. That will now change. In precisaly one hour, this ship will
acceerate at one-hdf gravity for twenty minutes. We will make rendezvous with the nucleusin five days
time, and will begin observing its surface as soon as we are within observation range. Arethere any
guestions or objectionsto these orders as | have read them?’

“What' sthis stuff about al contracts between oursalves and Sierra Corporation being null and
void?’ Bradford Goff, the expedition’s heavy equipment specidist asked. “Surely they aren't telling us
that our employment contracts are abrogated!”

Tom Thorpe shook his head. He had anchored himsalf beside the captain and had watched everyone's
reaction as she read the orders. “Included with the orders was a message from Mr. Smith. He
confirmed that control of this expedition has passed to the System Council. He emphasized, however,



that our persona contractswill be honored in full.”
“What about these * orbital modifications we' re supposed to assst with?” someone asked.

Captain Olafson turned to Amber. “Miss Hastings has been studying that aspect of the communiqué.
Shewill explainit toyou.”

Amber glanced up from her notes and found everyone' s eyes on her. She' d had enough time to run afew
smple cdculations and was not happy with the numbers. Still, the mood aboard ship had been black
ever ancethe comet’slikdy collison with Earth had become common knowledge. Amber resolved to
put the best face possible on the situation. She cleared her throat and began to speak with as much
confidence as she could muster.

“| suppose the Earth seems afairly large place to thosewho live on it,” she began. “I know | have dways
found it to be an impressve sight in the Nearside sky. Y et, on the scale of the Solar system, it isactualy
quitetiny. The Earth hasan equatorid diameter of only 12,756 kilometers. Thet isbarely one-eleventh
Jupiter’ s diameter and one-hundredth the diameter of the Sun. The Earth orbits the Sun at a speed of
29.8 kilometers per second. If you divide the diameter of the planet by its speed, you discover that the
Earth travelsits own length every seven minutes. In other words, it isasmal, rapidly moving target.

“As everyone who hastraveled in space knows, the way to avoid acollison isto change the orbit of one
of the colliding bodies. Modifying an orbit requires energy proportiona to the momentum change

needed. Momentum, of course, is dependent on the object’ s mass and velocity. Unfortunately, the
comet nucleus hasagreat ded of mass. Wewould have no trouble changing the comet’ s orbit if we only
had afew decadesto work at it. With the nucleus orbiting near Jupiter every seven years, itislikely we
would not have to do anything. Jupiter’ s gravitational reach would soon warp the comet’ s path away
from Earth’ sorbit. No, our problem isthe next eighteen months. Even if we used our largest and most
efficient propulsion engines, we could never divert it into asafe orbit intime.”

“Then Earthisdoomed!” Hilary Dorchester said from where she sat next to John Malvan.

“Not necessarily,” Amber replied. “You see, it isn't really necessary to ater the comet’ s orbital track.
We can dso avert acallison by merdly dtering itsschedule! That ismuch easier to do.”

“Of course,” Professor Chen said. “If we can cause the comet to arrive at the collision point early, there
will beno callison!”

“Precisdy.”
“How early?’

“Based on exigting data,” Amber replied, “I calculate that we need to gain three minutes over the next
elghteen months. That includes the foreshortening caused by the nucleus s oblique approach to Earth.”

“That doesn't sound bad &t dl,” Chen replied. “What' sthat in velocity? Anyone bring acalculator with
them?’

“It works out to an increase of 0.0005 percent in the nucleus s speed. If we can increaseits current
velocity by just five centimeters per second, it will miss Earth by athousand kilometers”

There was amoment of silence, then aroar as a dozen competing voices offered suggestions for
accd erating the nucleus. Seeing that the excitement was contagious, Amber gave up trying to explain that
athough the number wastiny, sixty million billion tons gave the task a Herculean dimension.



“Amber, wait up!”

Amber stopped and spunin mid air in the dightly awkward motion of a zero gravity turn. Tom Thorpe
came swvarming up behind her.

“Hello,” she said as he overtook her.

“Hello, yoursdlf. Where have you been hiding? | hardly ever see you anymore.”
“Professor Barnard and | have been busy. We're double checking al of our past work.”
“Still looking for adropped decimal point?’

She nodded.

“Y ou're not going to find it, you know.”

“I know. It'sjust that | can't get over thefeding that it' smy fault.”

“Your fault? Why?’

“The comet bears my name,” she said, atrace of bitternessin her voice. “ Just think of the billions of
people who will curse me oncethey find out. Damnit, | told them | didn’t want it named after me!”

“Comeon,” he soothed. “Nobody isgoing to blameyou. Thisisan act of God if there ever wasone.”
“Ever heard of shooting the messenger who brings the bad news?’

He gazed into her eyesfor along moment. “Thisisredly getting to you, isn't it?’

Shedghed. “Maybejust alittle. | haven't been deeping very well.”

“Have you talked to Doctor Barnard about it?’

Amber shook her head. “ She' d just prescribe deeping pills. | don't need that.”

“I've got abottle of brandy that | keep in my cabin. What say we have adrink?’

“Does Captain Olafson know abouit this bottle?”

“Does shetdl me everything?’

For thefirst timein weeks, Amber laughed. “ That’ swhat | thought.”

The two of them moved a quarter of the way around Admiral Farragut’s habitat module to Thorpe's
cabin. Despite his status as leader of the expedition, his quarterswere identical to everyoneelse's.
Optimized for zero gee, they held adesk, severd tie downs, adeeping net, an entertainment console, and
avariety of recessed lockersfor persond effects. A hatch opposite the airtight door led to a second
compartment containing a zero gravity toilet, snk, and shower.

Amber brushed past Thorpe, giving him astrong whiff of her perfume. She headed to the far tie down
point and strapped hersalf in. Thorpe closed the door, and then moved to one of the lockersin the
overhead. Hereturned with abottle, two drinking bulbs, and asyringe. The bottle was obvioudy from
Earth and lacked the speciaized contrivances designed for handling liquidsin microgravity. Thorpe



handed the bulbsto Amber before deftly inserting the syringe through the cork and filling it with fluid. He
then injected the liquid into one of the bulbs before repesating the operation for the other. He stowed the
bottle and syringe before accepting one of the bulbs.

“Skeol!”

Amber smiled, and then sipped carefully from the bulb. She savored the mild burning the liquid caused as
it flowed across her tongue and down her throat. A few minuteslater, she wasfeding warm all over.
“Thisisexcdlent.”

“It should be,” hereplied. “It came from Halver Smith’s private stock.”
“Ah, to berich!”

“Youarerich, or a least well off. Remember, you have progress payments piling up from your
discoverer’ srights.”

“Too bad I'll never have a chance to spend the money.”

Thorpe frowned, then made a show of attaching his drinking bulb to the nearby sted bulkhead. The
bulb’s magnetic base hdd it in place. “Maybe we should talk about it.”

“About what?”

“Whatever’ s bothering you, I’ d say that you' ve figured out the energy required to accel erate a500
kilometer ball of ice 5 centimeters per second.”

“How did you know?’
“I move asteroids for aliving, remember? How bad isit?’

“Bad,” shereplied. “Everyone seemsto forget that the nucleus masses 60 million billion tons.
That’ sone-twentieth the mass of all the water in all the oceans on Earth! ”

“It'salot,” he agreed. “So how hard will it to beto accelerate it that tiny bit?’
“I figure the job will take 125 billion tons of reaction mass and a quarter-ton of antimatter.”
“And that iswhat has you worried?’

She sipped from her bulb, and then nodded. *Y ou know it'sagood year when the human race manages
to synthesize even 25 kilograms of antimatter. How are we going to gettwo hundred and fifty inthe
next eighteen months?’

“Don’t worry about it. It s not our problem.”
“Not our problem!”

“That’ s exactly what | said. Our job isto survey the nucleus and report what we find to Earth. Others
will haveto figure out how to avoid acollison. If wetry to do their jobsin addition to our own, we
won't do ether very well. Thisisonetimeyou have to concentrate on what you' re doing and hope the
other fellow does the same.”

“So your suggestion isthat | forget what I’ ve learned?’



“Don't forget it. Do not let it egt at you either. You arevitd to Earth just now. All of usare. If you
don’t believe me, just think of how helpless you would fed if you were back at Farside Observatory.
We are humankind’ seyes and ears. We report what we see when we get to the nucleus. Everything
elseisasdeshow just now.”

“But what if they can’t speed the nucleus?’

He shrugged and made a show of plucking the drinking bulb from the bulkhead. “In that case, we est,
drink, and be merry. For tomorrow...”

CHAPTER 21

“All right, let’ s pull back towide angle”

Amber touched a control and sx ancient mirrors moved to anew focusin their hexagond frame. The
small spherical object that had been centered in thefield of view of the telescope quickly contracted to
invishility, to be replaced by aglowing cloud. The comet’s comahad thickened since the nucleus had
departed Jupiter and would continue to do so for the next year or so. Friction from the solar wind would
begin to produce arecognizable tail about the time the nucleus reached the Asteroid Bdlt.

Admiral Farraguthad entered the proto-tail five days earlier. In the month since Jupiter, they had
chased the ice asteroid 30 million kilometersto sunward. Never had it appeared as morethan a
brilliantly lit crescent. Their attempts to map the surface by recording features as they rotated through the
crescent had proven unsatisfactory. Close observation of the nucleus s surface continued to be thwarted
by the cloud of gas and dust that surrounded it.

“Wide angleview,” Amber responded as the screen stabilized.
“Maximum contrast,” Cragston Barnard ordered.

The screen changed again. The filaments of afrozen explosion flowed into view. The features were too
dimto be seen normaly. Only the computer’ s ability to differentiate minuscule differencesin brightness
made them visblenow. They radiated outward from the nucleus, clearly marking its position dthough it
could no longer be seen.

“No doubt about it,” Barnard said after taking severa photometric readings of various regions of the
coma. “The nucleusis outgass ng much faster than predicted.”

“Y et the percentage of volatilesin the cloud is holding steady,” Amber responded. “ They should be
increesing.”

The older astronomer shook his head. “Everything we see indicates that, except for itsSze, the nucleusis
anormal deep-space chunk of ice. No, we ve overlooked something and | think | know what itis.”

“What' sthat?’
“Internally generated heat from the tidal stresses of the close approach to Jupiter.”
“Gravity flexing?’

Barnard nodded. “ Getting that close must have strained its equilibrium some. Heet generated in the



interior isjust now making it to the surface.”

“Could be,” Amber agreed. Gravity flexing kegps Calisto’ sinterior liquid and look how far from Jupiter
itis”

Barnard pointed to aparticularly bright streamer. “Look at that jet! It must be bubbling up from amajor
flaw in the surface”

“That big crater we saw during the flyby?’

He nodded. “Or deep faultsradiating around it. A redly big crack might act like aheat well.”

“It would have to be pretty deep,” she cautioned.

Barnard shrugged. “ As you would expect considering the size of the hole left behind.”

“It will beinteresting to seeif you' re right when we get closer.”

“Caretolay asmall wager onit?’

“Not onyour life, boss! Y ou' ve been right too often lately.”

As she operated the telescope’ s controls, Amber hummed to herself. Her mood was very different than it
had been after she had discovered the awful truth about her namesake. The causefor her changein
attitude was obvious to everyone aboard ship. Amber wasin love!

She and Tom had had a second drink that day in his cabin. Halfway through it, they had started
reminiscing. The conversation had drifted to the bargain they had madein San Francisco. By thetime
the third drinking bulb was drained, Amber found hersdf agreeing that it was stupid of them to wastetime
when the end of theworld was at hand. They had laughed about it.

Then the laughter had abruptly stopped. A long look had turned into an embrace. Hungry lips had sought
others and Amber felt hersaf wrapped in strong arms. What happened next had been as naturd as
breathing. There had even been afunny moment when, midway through their act of love, they had been
forced to scramble for safety belts as accel eration dlarms hooted throughout the ship. Admiral Farragut
'sengines cameto life and they finished under half agravity of acceleration.

Later, they had dept the night in one another’ sarms and made love again in the morning. At breskfast,
she had announced to the entire wardroom that she was moving in with Tom. Somehow, no one seemed
surprised.

“All right,” Barnard said, stretching beside her and jolting her from her reverie. “That’ senough for this
session. Program in the coma observations and switch the system to autometic. 1 won't need you again
until Frst Wetch.”

“Areyou sure, Crag?’

“I'm sure. | got theimpression a lunch today that our leader is unhappy with my monopolizing your time.
After you finish your programming, | don't want to see your face back here until morning.”

#

Karin Olafsen lay in her acceleration couch and watched the comet nucleus on the view dome. The
endlessfog was beginning to be dispelled. She had strained her ship’sfuel reservesto arrive amonth
early, yet only in the last few hours had they been able to see their destination with the unaided eye.



“What' stherange, Mr. Rodriguez?’
“Five thousand kilometers and closing, Captain.”
“Please ask Professor Barnard if he has enough approach data. I'm ready to turn the ship.”

“Ayeaye.” Therewasabrief murmuring sound as Rodriguez contacted the astronomy compartment.
Then he said, “ Ready whenever you are, Captain.”

Karin glanced over her shoulder at her husband. “Ready to turn the ship, Mr. Chief Engineer?’

“Ready, Captain.”

Right. Stand by for the announcement.” She keyed for the genera circuit on the ship’ sintercom.
“ Attention, All Hands! | am turning the ship for braking. Beware of Coriolus forces and moment
armaccelerations. Turning maneuver in thirty seconds!”

Karin fired the attitude thrusters on schedule. The habitat module vibrated with the sound of thefiring.
The sound had not yet died away when the sky began to rotate on the dome overhead. She watched the
view dome compass grid closaly. When it showed the ship afew degrees short of itsturn, shefired the
thrustersagain. A second “whump!” brought the rotation to ahalt. At the zenith of thedomelay a
smdl-banded world of dmost intolerable brightness. At arange of 30 million kilometers, Jupiter was half
the Sze of Lunaasviewed from Earth. Itsbright light shone through the coma, giving it thelook of afull
moon on ahazy night.

“Aft view, Mr. Rodriguez.”

Again, the overhead dome cleared to show the crescent image of the nucleus. It appeared much asit had
throughout their month-long stern chase except the crescent was no longer soft edged and gauzy. The
ice nucleuswas now asmall planet with a sharply defined limb and adarkened hemisphere. The
darkened portion glowed dimly by Jupiter light.

The captain pointed out the phenomenon to Thorpe, who was strapped in beside her. “Looks like we' |
be able to work right through the local night.”

“How close are we going to pass abeam of the comet, Captain?’
“What' sthe matter, Mr. Thorpe? Don't trust my flying?’
“Jugt curious.”

“We |l be 300 kilometers distant at closest gpproach. | have dl my side cameras operating, so we should
have agood view of the sunlit Sde. That big crater will befully illuminated. When we reach adistance of
two thousand kilometersto sunward, I'll bring her to ahalt.”

Thorpe nodded. There would be no need for an orbit around theice mass. Although the nucleus was
larger thanThe Rock , its surface gravity was only one-third that of the smaler asteroid. The discrepancy
was caused by the nucleus slow dendty. With its meager gravitationa pull, it would take the better part
of ayear for the ship to fall two thousand kilometers.

Captain Olafsen watched theice asteroid change perspective as they made their approach. Their closing
speed - purchased at the cost of asignificant percentage of their remaining reaction mass - wasfive
kilometers per second. Asthey drew even with the comet nucleus, she would decelerate at two gravities
for four minutesin order to bringAdmiral Farragut to rest at the desred distance. After that, there



would be severd days of observations before they chose alanding site.

Oncethey had permission from Earth, they would detach the habitat module and set it down on the
surface. Next, the cargo module would be landed under automatic control. The engine module would be
left in orbit high above the nucleus where it would act asacommunicationsrelay. Oncethey had their
hydrogen didtillery set up, they would ferry each of the cylindrical fuel tanks down to the surfacefor
refilling.

Sowly, the asteroid grew until it was aslarge as a planet. Asthey reached the point of closest approach,
Karin Olafsen keyed the intercom: “ All hands, prepare for heavy acceleration! Two gravitiesin two
minutes. Make sure that you are strapped down tight. | repeat, two gravities in two minutes.
Drop whatever you are doing and get into acceleration couches now! Report status when ready.”

She waited until everyone onboard had reported his or her readiness for accel eration. As she had done
before [aunch, she visualy inspected their condition aswell aslooked over her ship. Then she checked
the readiness of the control room crew.

“Mr. Chief Engineer!”

“Ready for acceleration, Captain.”
“Computer check, Mr. Rodriguez.”
“Green lights across the board.”

“Closedl pressure doors. Bring the thrust chamber magnetic field to full strength. Stand by for reaction
mass and antimetter injection.”

“Standing by, Captain,” Chief Engineer Stormgaard said.

There wasalong pause,

“Firg antimatter injection in thirty seconds. Mr. Rodriguez, sound the klaxon.”
The acceleration darm sounded throughout the ship.

“ Attention, All Hands. Stand by for full power. Ten ... nine... eight ... seven ... six ... five ... four
... three ... two ... one ...now!”

#

BarbaraMartinez walked dowly down the long corridor of Newton Station and wondered what it was
that she had done now. She had been summoned to a private meeting with the Senior Administrator of

Sky Watch. A Grade 6 computer programmer did not often meet privately withEl Patron , and when
they did, they usudly did not enjoy the occasion.

She reached the SA’ s office and checked her appearance in the full-length mirror provided for the
purpose. What she saw was atrim, brown eyed brunette, with aready smile and amouth dightly too
largefor her face. She studied her features with the detachment of someone confident about their
gppearance. The powder blue of her uniform set off the dight duskiness of her complexion to good
effect. Satified, she signaled her presence.

There came amuffled command to enter, which she did. Franklin Hardesty sat hunched over areport



that bore ascarlet * TOP SECRET’ cover page. In addition to the security rating, the report bore the
logo of the Systern Council. The council had performed classified studiesin the past, she knew, but
those had usudly involved sociologicaly sensitive subjects. To her knowledge, Sky Watch had never
dedlt with anything more classified than tide schedules.

Hardesty glanced up and closed the report at her entrance. “Please be seated, Miss Martinez.”
“Thank you, Sr.”

The senior adminigtrator maintained his office on Gamma Deck whereloca gravity was barely one-third
standard. Hardesty claimed the higher gravity on Alpha and Beta decks made hisleg ache.

“I’ve been looking over your file, Miss Martinez. | understand that you trained as an astrogeologist.”
“Yes, gr. | did my doctora thesis on cometary formation.”
“Why aren’'t you working in thet fidd?’

She shrugged. “Where does an expert on comets go to get ajob? Except for this recent expedition to
Comet Hagtings, there haven't been many opportunities for a person with my speciaty.”

“I takeit that you are following the progress of the expedition.”
“When | can. They have been quiet since the comet left Jupiter. A stern chaseisalong chase, | guess.”
“I understand that you know one of the expedition members.”

She nodded. “John Mavan. | met him when he was passing through last year. He promised to bring me
back achunk of the comet.”

“MavanisLunasofficia representative on the expedition, is he not?’
“Yes, gr. Mind tdling me why you're asking dl these questions?’

“Sky Watch has been tasked to support one of the council working groups. They need our very best
people. I'm thinking of nominating you.”

“A study project, Sr? Concerning the comet?’
“I’'m sorry, but that’ s as specific as| can get. The job involves an extended stay on Earth. Interested?’

“Yes, sr!” Like mogt of the Sky Watch personnel, Barbara had long since exhausted the entertainment
opportunities Newton Station had to offer. Despite the high pay and luxuriousliving quarters, it was
impossible not to notice that shewasliving her lifein acurved sewer pipe. An extended vacation on
Earth wasjust the thing for her.

“If chosen, you will be asked to maintain rigid secrecy. Y ou won't be ableto tell anyone what you are
doing and there will be regtrictions on your freedom of movement.”

“For how long?’
“1t could be for some months. Still interested?’
“Y ou say that thisisimportant?’

“It'svitd.”



“Then I’'minterested.”

Hardesty nodded. “Pack your bags and be ready for the noon ferry. Y ou areto report to Room 1012 in
our Denver headquarters at 08:00 loca timetomorrow. They will have additiona ordersfor you there.
Any questions?’

“No, gr.”
Hardesty stood up and stuck out his hand. “Good luck. WEe Il be counting on you.”
#

Halver Smith hurried through the bracing wind to the main building of what had been ateacher’ s college
in New Mexico. Snow lay everywhere except aong the walkways between buildings. Pipesrunning
through the concrete kept the snow melted from the walks. Beyond the red brick buildings with their
green copper roofs lay a saw-toothed mountain range.

The abandoned college had come into Smith's possession five years earlier. When Constance Forbin had
explained the need for a secure site to house the new working group, he had offered the campus. It had
taken two weeks by asmall army of workmen to get it properly equipped. The dormitories were still
undergoing refurbishment.

Despite having his suit heater turned to high, Smith was shivering by the time he entered the administration
building. After being identified by asecurity guard, he was alowed to ascend to the second floor. The
project manager’ s secretary informed him that Director Warren had someonein his office, but thet he
would befreein afew minutes. Smith spent the timewarming himsdf by an old styleradiator.

When the director’ s door opened, a pretty young woman walked out. Smith noticed her because her hair
was s0 dark it shone with ablue sheen. She had alook on her face that Smith recognized. It wasthe
dazed expression of someone who had just learned the truth about the comet.

“New fish?" he asked as she brushed past him without seeing him.

Her eyes sought him out, and then seemed to focus. “ Beg your pardon?’
“| asked if you are new here?’

She nodded. “I’'m just down from Newton Station.”

“And Director Warren hasjust told you what’ s going on.”

She nodded again.

“In my experience, it takes about aweek to regain one' s composure.”
“I'll remember that.”

Smith watched her out of sght. He did not envy her at dl. She dtill had the orientation briefingsto St
through. Most people needed afew stiff drinks by the end of their briefing sessions.

“Hédlo, Clarence,” he said as he entered the director’ s office. “| see you’ ve been spreading happiness
agan.”

Clarence Warren was aforty-year-old former professor who looked right a home. Hewas also
overweight and had atendency to waddle when he walked.



“Good afternoon, Halver. Yes, | dwaystry to bresk the newsto the new recruits personaly. | find their
reactionstell me something about their persondities. What can | do for you?’

“I understand that thefirst picturesarein. | thought | would pop over and look at them.”
“Why, for God's sake? Morbid curiogity?’
“Moving asteroidsis my business, remember?’

“Right,” Warren replied. “1 sometimes forget that you started the whole industry. I’ ve got the mapping
shots around here somewhere.”

Warren reached into his desk and pulled forth a set of fully annotated photographs of the sort
agtronomers use. The holograms had been enhanced to show detail and eevation. It waslike looking
down on aminiature Luna

Thefirgt photograph showed the nucleusin full sunlight. The overall color wasthetan-grey of Luna
except where recent craters had dug through the eons-long accumulation of cosmic dust. The most
prominent feature was a giant crater that extended for nearly one-quarter of the ice asteroid’ s diameter.
The crater was ringed by a series of concentric ring walls and possessed a centra peak that had S umped
downward over the centuries until it was barely a hillock.

Radiating outward from the crater were aseries of dark rings. These must be physical flawsin the
surface, Smith decided - giant crevasses | eft over from the collision that had formed the crater.

Nor wasthe centrd crater the only such on the surface. Asin the case of most of the airless bodiesin the
Solar system, the surface was covered with overlapping craters down to the limits of cameraresolution.
Therewere dso dark linear markings that puzzled Smith. They were smilar in gppearanceto the
crevasses emanating from the centra crater, but not like them. Peering closely at the photograph, he
discovered what looked like a shadow.

“Theselook like mountain ranges,” he said, pointing the features out to Warren.

“Those,” the project director replied, “are rock outcroppings. Aswe expected, the whole nucleusisa
75-25 percent ice-rock mix. Some mechanism has caused rock ridgesto form in two places. Asyou
say, they’ re mountains of sort.”

Smith continued gazing at the object that had recently become so important in hislife. Other photographs
showed other aspects, including the side directly opposite the big impact crater. Additiona crevasse
features showed that the collision that had dislodged the ice asteroid from the Oort Cloud had very nearly
ripped it asunder. The entire interior appeared to be a series of faults.

“May | have a st of these, Clarence?’

“If you'll signfor them,” the director replied. “ Got any idea how we' re going to shove that much mass out
of our way?’

“Not yet,” Smith said. “ Still, thisfracturing intriguesme. Something isnagging a methat | can’t quite put
afinger on. Maybe after I’ ve sudied these photos for awhile.”

“Any ideawhere we should have them land?’

“Certanly,” hesad. “The crater’ sthe logical place.”



“WI,]y?l
“Easy. That isthe key to the nucleus sstructure. If we' regoing to turnit, that’ swhere it will haveto be.”

CHAPTER 22

REPORT NO. 165B

PHYS CAL PARAMETERS OF THE COMET HASTINGSNUCLEUS

“ ... The nucleus measures 496 KM equatorial by 475 KM polar, with a rotation rate of 16 hours
49 minutes 7 seconds. Its mass has been computed to be 6.0212 X 10stons. Its surface gravity
varies from 0.662% Gee at the pole to 0.605% Gee at the equator.

“The nucleus's primary topographic feature is the large impact basin dubbed GROUND ZERO
CRATER (GZC). (See Report No. 122D, “ Topographical Feature Names on the Comet Hastings
Nucleus.”) Theinner ring wall of GZC is 125 KM in diameter and rises 0.7 KM above the
elevation of the crater floor. This post-melt plain istypical of impact crater formation on
predominantly icy bodies. Asin the case of ice moons in the Jupiter and Saturn systems, the floor
of GZC exhibits a phantom ring structure that marks the different solidification ringsin the
surface ice. Beyond the GZC wall may be found a series of concentric crevasse-like faults that
show up as sharp shadow demarcation linesin low sun angle photos. Spectrographic analysis of
the gas emanating from these fault regions indicates that internal heating is indeed taking placein
the core of the nucleus. (See Report No. 97A, “ Internal Heating of the Nucleus due to Tidal
Sresses Sustained During Jupiter Flyby.”)

“ Other macro structures in the topography of the nucleus include two outcroppings of rocky
material. These have been dubbed the LITTLE ALPSMOUNTAINS (LAM) and LOW SERRA
MOUNTAINS (LSM). The LAM formation predominates in the Western Hemisphere (the
hemisphere antipodal to GZC) and the LSV predominates in the Eastern. The LSM outcropping
extends to within five kilometers of the GZC wall. No clear explanation has been advanced asto
the reason for this proximity.

“ Extensive cratering of the surface follows the icy moon norm. Weathering of all cratersis
apparent and can be attributed to repeated entries by the nucleus into the middle Solar system
during perihelion passages on its pre-encounter cometary orbit. The degree of “ lumping” to be
seen in crater walls can be used to accurately measure crater age to within £ one cometary orbital
period (= 9 million years). These measurements tentatively confirm that GZC is the oldest major
crater on the nucleus' s surface.



“ Additional conclusions which can be deduced from the extensive antipodal fracturing directly
opposite GZC is that the nucleus' sinterior was substantially damaged by the original
collision. Thisisfurther attested to by...”

Summary Prepared By:

L.T. Chen, Astrogeol ogist
C.J. Barnard, Chief Astronomer

A.E. Hastings, Principal Astronomer

2 February 2086
#

Tom Thorpelay in the observer’s couch inAdmiral Farragut *s control room and watched the Comet
Hastings nucleus on the overhead view dome. The nucleus was larger than he had ever seenit. What had
once been aninvisbly smal dot of light now filled haf the sky as the habitat module dropped with glacid
downesstoward itslanding point. Thorpe knew the dow approach was the safest, but chafed at the
enforced inactivity. He was anxiousto get to work after ten days spent mapping every square centimeter
of thenucleus ssurface.

The ship had initiadly hovered 2000 kilometersto sunward of theice asteroid. From their “high noon”
vantage point, they had trained the bow telescope and two panoramic mapping cameras on the target.
Over the next four days- six full revolutions of the nucleus - they had mapped the surfacein visible light
and severd different wavelengths of ultraviolet and infrared. Asthey watched the nucleus rotate beneath
them, they had dowly cometo redlize just how big aworld it redly was. With adiameter of nearly 500
kilometers, the ice asteroid had a surface area of 250,000 square kilometers - making it larger than either
Rumaniaor Idaho. On thetrip out from Earth, Thorpe had falen into the habit of thinking of it much as
he thought of The Rock . No such equality existed. The Rock ’slargest dimension waslessthan
one-hundredth the nucleus s diameter.

At the end of four days they had transmitted their data to Earth via secure datalink and then moved the
ship to hover directly over the south pole of the ice asteroid. There they had hovered for another full
revolution as they photographed the south polar region. They had then repested their observations
above the north spin pole.

The end of active mapping had been asignal for Professor Chen to open the bidding for prospective
landing sites. Nearly everyone had hisor her favorite. Even so, thelist rapidly narrowed to asingle
primary sSite and two dternates. The primary site located ten kilometersinsde Ground Zero Crater. Not
only did the smooth plain invite alanding, but dso the crater’ s formation had been the last catastrophic
event in the history of theice agteroid. Indeed, much of its current structure was the result of the collison
that had originally didodged it from the Oort Cloud.

The stewas aso near “The Badlands,” aregion of particular interest to Professor Chen. The Badlands
were aregion of jumbled topography where the Low SierraMountains jutted quite close to the rim of
Ground Zero Crater. Superimposed on these two dissmilar terrains were ring after concentric ring of



fault linesand crevasses. Out of these deep cracks boiled the invisible wind that was steadlily building the
surrounding coma.

With the touchdown site selected and approved by Earth, they had spent another full day getting the ship
ready. The engine module would remain in orbit while the habitat and cargo modules descended to the
surface asfreeflyers. With a surface gravity less than one percent of standard to fight, the ship’ s attitude
control jets were more than sufficient to lower the modulesto asafe landing.

When they were ready, Captain Olafson had entered the command to open the laiches that anchored the
habitat module to the thrust frame. Slowly, with gentle bursts from the attitude control jets, shelifted the
habitat sphere clear. When she had it parked a safe distance from the remainder of the ship, she
repeated the performance with the cargo module. The power section would remain high above the north
poleto act as acommunications relay between the grounded habitat module, Earth, and the various
ground partieswho would explore the surface. When everything had been checked and
double-checked, Karin Olafson had begun their dow descent to the surface.

AsThorpelay in his couch, an actinic spark high above him caught his attention. He ordered his
observer’s screen to focus on that section of the sky and was rewarded with aview of the barrel shaped
cargo compartment silhouetted againgt the black of space. 1n achange of plan, they had decided to send
the cargo module ahead of them. It would touch down a minute or so before the habitat module,
verifying that the floor of Ground Zero Crater was as solid as it appeared.

“Crater in sight,” Jorge Rodriguez announced to the control room as soon asthe ring wall began to
protrude above the horizon.

“| seeit,” Captain Olafson responded. “ Continue the approach.”

Karin Olafson sounded more relaxed than she fdlt as shelay in her acceleration couch. Her eyes scanned
her displaysin quick successon while she held aside controller in her right hand, ready to instantly wrest
control from the autopilot should that prove necessary.

“See anything dangerous, Mr. Chief Engineer?’ she asked severd minutes later when Ground Zero
Crater filled the overhead view dome. For the descent, the dome was displaying the view below the
habitat module.

Kyle Stormgaard’ s voice issued from an overhead speaker. “ Go for the primary, Captain. It'sas
smooth as ababy’ sbehind.”

The chief engineer was spacesuited and perched in an open airlock. He too had a hand controller and
would take over the ship should the ship’s camerasfail during the critical landing phase. Hewasaso
scanning the landing site with high-powered binoculars, searching for hazards.

“Mr. Rodriguez, do you confirm that?’

“Confirmed, Captain. Radar indicates an ice surface flatness of 0.04 and athickness of at least severd
hundred meters. Thermal scanning indicates the surface temperature isrock steady at 124 degrees
Kevin.”

“Very well. Watch out for powder asthe cargo compartment touches down, Kyle. We might want to
take awave off if vighility dropstoo low.”

“Understood, Captain,” came the quick response.

As Thorpe watched on the view dome, the distant cargo compartment dropped the last few dozen



meters toward the surface of the asteroid. A quick flicker of its powerful attitude control jetswas
aufficient to halt its downward dide. It hovered in vacuum for long seconds before dowly dropping the
last three metersto the ground. The big compartment oscillated dowly afew times onitslanding jacks
and then gabilized.

“Cargo compartment is safely down. No evidence of surface dust.”
“Hold on, people, we'regoingin.”

Therest of the landing was an anticlimax. The large spherica habitat module resounded with a couple of
quick bursts from the attitude control jets, then therewas silence. Nearly half aminute later, Thorpefelt
something push him gently down into hisseat. A strange brown-grey landscape lay visbleon dl sides,
while overhead, a shrunken sun stared down from out of an ebon sky. Captain Olafson immediately
began cdling out shutdown procedures.

Thorpe exhaed loudly. Only then did he redlize that he had been holding hisbreath. After amoment
spent gazing around the view dome horizon, he began clawing at his straps, suddenly anxiousto be free.
After eight monthsand nearly abillion kilometersin trangt,Admiral Farragut had findly arrived!

#
“They'redown,” Franklin Hardesty announced.
“Areyou sure?” Constance Forbin asked.

The head of Sky Watch nodded. “Newton Station just received the confirmation report from Captain
Olafson. Both the habitat and cargo modules have been successfully landed and operations are
underway to anchor themto theice.”

“Good news,” the chief coordinator said.
“Damned good newsl” Hardesty replied.

The two were in a secure meeting room in the New Ridderzaal Tower, hosting a conference of the mgjor
nations of Earth. The North American Union was represented, as was United Europe, the Democracia
de Sud America, the African Union, Greater China, India, and Australasia. Constance Forbin had
revedled the secret of the wayward comet on thefirst day of the conference. To her surprise, the
assembled functionaries had taken the news with relative calm. Whether thiswas dueto their lack of
understanding of the danger, or because their epionage services had penetrated council security, she had
no way of knowing. Nor did she consider the question important. The secret had been afleeting one at
best. Matters had now progressed to where it was necessary to inform the public. If they wereto have
any chance of diverting the comet, they would have to begin preparations on ascae that would be
obvioustoal.

“Now that your people are on the ground,” the North American representative, atall man with a
permanent scowl, said, “what do they proposeto do?’

“Explore, of course. Thereisagreat ded that can only be learned by close observation.”
“Towhat end?”

“If we areto accelerate the comet and cause it to missthe Earth, we will have to know where to
push. That requires agood mode of itsinterna structure. We' d hate to see it come gpart at the first
shove”



The representative of United Europe was asmall woman with agap in her teeth that showed whenever
shetaked. “I would think we would want precisdly that. Blow it to atoms, | say!”

Franklin Hardesty shook his head. He was seated next to Constance Forbin at the midpoint of the
conference table. “The nucleusismuch too big to be destroyed by explosives. First, there probably is
not enough antimatter in the Solar system to do the job. Secondly, even if we had the required power,
we gtill would not want to smashit. That would shatter it into a billion chunksthe size of smdll
mountains. Can you imagine what would happen to Earth if one of those chunkswere to hit us?’

“So instead we wait for it to fall on usin one piece?’

“The New Mexico working group is andyzing the problem,” Constance Forbin assured her. “ They have
al of Admiral Farragut 's space observations. They will have arecommendation on how best to
proceed in afew weeks.”

“In the meantime, what about al of these cargo vessels you want usto pay for?” the Indian Subminister
of Space Affairs asked. Mr. Jaharawa was asmall, dark man who punctuated his speech with avariety
of annoying sounds.

“What about them?’

Thefirgt day of the conference had been taken up with areview of the datathat proved the comet would
drike the Earth. The second had begun with plansto modify three large bulk carriersinto heavy
equipment trangports. The shipswould be equipped with high efficiency engines, massive tanks, and
enough reaction mass to match orbitswith the nucleusin only three months.

“We don't know that these expensive ship modifications are necessary,” the subminister continued. “To
go ahead without aclear planisafoolish expense.”

“The need for heavy lift isobvious” Franklin Hardesty responded. “Would you have uswait until every
detall isfindized before getting to work?’

The subminister refused to be cowed. “My nation hasn't the resources to provide ether the System
Council or Sky Watch with an unlimited budget. We cannot afford to have you committing funds like a
drunken spacer.”

“May | remind my esteemed colleague that the comet is destined to strike afew thousand kilometers
from his own coastline?’ said the representative of United Europe.

“That will make no difference to the average Indian come the next eection. They aready grumble about
the cost of thisinternationa debating society Mrs. Forbin runs. How many more rupeeswill you usurp
for your theoretica sudies?’

“Asmany as necessary to save the Earth, Mr. Minister. Asfor the transports, if we don’t begin the work
immediately, they won't be ready intimeto do us any good.”

“Whether we succeed,” the dark skinned, ash blonde who represented Australasia said, “ depends on
properly marshdling public opinion. What progressis being made for the public announcement?’

“Congderable,” Constance replied. “We ve formed another council working group. Thisoneis
composed of speciaistsin mass psychology. Thekey, they believe, isto raisethe public’sleve of
concern without actudly frightening them. 1t's been suggested that we not tell them the whole truth right
away.”



“And do they have asuggestion for how this can be done?’
“Yes, they do. In fact, they have come up with something quite ingenious...”
#

TRANSCRIPT OFTHE WEEKEND ROUNDUP WITH RIC THOMPSON , TRANS-EARTH
COMMUNICATIONSNETWORK, FEBRUARY 12, 2086.

(Trans-Earth Network Logo fades to close-up of Ric Thompson, network anchor.)

THOMPSON: “Good evening, ladies and gentlemen. Thisis Ric Thompson with the Weekend
Roundup, your compendium of the week’ s happenings. Thiswas the week that saw the announcement
by the System Council that next year’ s pectacular Comet Hastings sky display may be even more
gpectacular than anyoneimagined. The comet, it seems, will pass very closeto Earth on itsway back
into deep space. Although the comet head is expected to miss us by several thousand kilometers,
scientists point out thet there is some margin for error in their calculations.

“Asaprecaution, the System Council has announced that they will coordinate a program to prepare a
series of nuclear charges with which to destroy the comet should that prove necessary. To discussthese
matters, we have tonight an interview with the comet’ s discoverer, Miss Amber Hastings. Beforewe
begin, aclarificationisin order regarding thisinterview.

“Miss Hastingsis aboard the research vessel Admiral Farragut , which recently landed on the comet’s
surface. Because the communications delay with the comet is still some 40 minutes, it was not possible
for theinterview to take placein red time. Therefore, we tranamitted a series of questionsto Miss

Hastings viacomputer smulation. The smulation then adjusted itsdlf to her answersjust asahuman
interviewer would. | must emphasize that she did not know the questionsin advance. Inthisway, we
obtained the same reaction as we would have had | been in the room with her. Miss Hastings s answers
were then edited together with my questions to produce the following interview.”

(The scene changes to show arear quarter view of Ric Thompson. Heislooking at ascreen out of
which Amber Hagtingsis aring.)

THOMPSON: “Good evening, Miss Hastings. | hope that we haven't caught you at abad time.”

HASTINGS: “Not at dl, Ric. I'm on my way to suit up and begin the day’ s explorations, but | can
awaysfind timefor the press”



THOMPSON: “What isthe surface of acomet like?’

HASTINGS. “The nucleusreminds me agreat ded of my home on Luna. Theiceisgrey-brown from
billions of years of collecting cosmic dust asit orbited the sun. We are quite closeto therim of the
largest crater here, and we can seethe top of thering wall peering over the horizon to the north. The sun
isabright sar inthe sky. Itsimageis softened by the comet’ s coma.”

THOMPSON: “Coma?’

HASTINGS. “The envelope of gas and dust that surrounds the main nucleus. It' sthat bright circular ball
you seein pictures of comets.”

THOMPSON: “I understand that this nucleus is something of awayward meteorite, and that it will pass
closeto Earth late next year. Isthat true?’

HASTINGS: (Nodding.) “Our ca culations show that there is agood chance of that happening.”

THOMPSON: “How closewill it come?’

HASTINGS: (Hestatesamoment.) “That isdifficult to answer. There are quite anumber of
imponderablesinvolved. We believe that the comet will gpproach Earth to within one planetary
diameter, at least.”

THOMPSON: “How far isthat in kilometers?’

HASTINGS: “A planetary diameter istwelve thousand five hundred kilometers.”

THOMPSON: (Laughing) “Waéll, that doesn’t sound so bad. | wish | could missmy mother-in-law by
twelve thousand klicks!”

HASTINGS: “Itisvery close by the standards of the Solar system.”



THOMPSON: “Yes, | supposeitis. You astronomers are used to working with really big numbers,
aren't you? | understand that the System Council is making plansto blow the comet up should it come
too close. Careto comment?’

HASTINGS: “Y ou will haveto ask them that. It's been nearly nine months since | was on Earth, and as
you might expect, I’'m alittle out of touch.”

THOMPSON: “Thereis onething that I’ ve been curious about, Miss Hastings. | suppose if the comet
wereto hit Earth it would cause agreat ded of destruction.”

HASTINGS: “A very greet ded, Ric.”

THOMPSON: “It would look something like anuclear bomb going off, wouldn't it?’

HASTINGS. “Yes”

THOMPSON: “I’ ve been wondering. What would itsound like?”

HASTINGS: (Blinking in surprise.) “I beg your pardon?’

THOMPSON: “I’ ve heard that some meteors produce a sonic boom asthey pass through the
atmosphere. Others make aripping noise. If thiscomet nucleus of yourswere to land in someone’ sfront
yard, what would our viewerslisen for?’

HASTINGS: “It would be difficult not to hear it, Ric. A meteor strike the size of Comet Hastingswould
arrive with the sound of ahillion thunderclapg”

THOMPSON: " Strike like thunder, en? Then we had best al hope nothing like that ever happens.
Thank you, Miss Hastings. And now, we have to take a break for acommercia.”

(Close-up on Ric Thompson. Fade to Commercial)



#

Amber and Tom Thorpe lay together on the floor of their cabin. Although the nucleus sgravitationa pull
was |ess than one percent, it was till too much for them to hang from ahook on thewall asthey had
donein zero gee. Peoplewho tried deeping verticaly found their deep disturbed by dreams of falling.
They watched the replay of Amber’ sinterview with TECN. When Thompson reached the question of
what the nucleus would sound like asit crashed to Earth, there came a strangling noise from Amber.

“They were supposed to cut that out!” she exclaimed asthe interviewer’ s question and her answer went
out over theair. “ The council ordered usto play down the prospect of acollision.”

“I would say someone decided that agood interview was more important than following orders.”

“Damnit,” she swore. “That computer must have asked me ahundred questions. | was getting tired and
could not believe theinanity of askingwhat it would sound like! | just fired back thefirst thing that
cametomind.”

“Itisn’'t your fault. They are the oneswho mucked it up. I'll bet the System Council isfit to betied.”
“They’ll probably want my assfor thid”

Thorpe smiled and ran hishand over the object in question. “They’ll haveto fight mefor it.”

CHAPTER 23

NEWSITEM:

UNIVERSAL FAX, DEN HAAG, UNITED EUROPE- 21 FEB 2086

(For distribution to Ausl, Chn, NorAm, SoAm, UnEur, Luna, Xterr)

Sources close to the administration of the System Council have alleged that the Comet Hastings
ice asteroid, which has been referred to in recent press reports as Thunderstrike, will collide with
the Earth on 17 July 2087. A spokesman for the Chief Coordinator’s office declined to comment
officially, but stated on background that such speculation is* premature and irresponsible.”
While admitting that the possibility exists, the spokesman reported that efforts are underway “ to
ensure an adequate margin of safety when the comet reaches Earth next year.” As evidence of
this contention, the spokesman pointed to the crash effort to modify several large orbital carriers
for transporting men and equipment to the comet. The ships, he claimed, will be ready for space
by April 1, a full 60 days ahead of schedule.

End



BarbaraMartinez sat at her workstation and watched numbers scroll up the screen. The glowing figures
reflected the results of the working group’ slatest smulation. Barbaradid not have to plot the datato
know that they had suffered another failure. No matter what combination of propulsion schemesthey
tried, it seemed impaossible to change the nucleus s vel ocity by even the most insignificant fraction of a
percent. Theiceasteroid wasjust too damned massive to be budged!

“Well,” she said to Gwilliam Potter, “pulsing the antimatter stream doesn’t seem to make any
difference. Wewould still require more antimatter than we can produce in adecade. So much for the
theoreticians' latest brainstorm.”

“Just as | told you before you started,” Potter replied. He was a British European who had shared
Barbara s office for the past two weeks. Barbara had found him urbane, funny, and just a bit too

pessmidic.
“So what do we do now?”

He shrugged daborately. “Y ou' d best ask the big thinkers about that. | think we' re going about thisal
wrong.”

“How 07

“Just look at the smulations we ve been running. They aredl variations on exigting techniques. Hell,
Haver Smith pioneered most of them. We havetried injecting antimatter directly into theice and boiling
it away. We havetried pulverizing the damned stuff and running it through surface mounted reaction jets.
We ve even thought of using those three converted bulk carriers as space going tugs. So far nothing has
even come close to what we need.”

“So tell me something | don't know.”

“While you ve been playing with your figures, I ve been working on an ideaof my own.” He, gestured
toward hisworkscreen on which was displayed aview of Ground Zero Crater and its surroundings.

“And | thought you were merely goofing off because you didn’t want to help me with the coding.”
Potter grinned. “ There sthat, too.”

“What have you got?’

“In every attempt to date we ve tried to obtain thrust by accelerating small massesto high velocity.”
“How else can we get propulsion efficiency?’

“Maybe we need economy of scale more than efficiency.”

“| don't follow.”

“What if weimpart asmall velocity to aredly big mass?’

“Isn’'t that what we' re trying to do to the whole asteroid?’

“That comment, my dear office mate, isanull set of the zero equas zero variety. I’ m suggesting that we
break off amagjor chunk of Thunderstrike and toss it away at relatively low speed - one hundred meters
per second, for ingtance.”

“I wouldn't let the director hear you call the nucleus by that name,” Amber warned.



“Why not? Everyone ese cdlsit that. Isit my fault that the press hasfigured things out and are now
camped on the director’ s doorstep?’

“You're ill the one Warren will chew on if he hearsyou use that word.”
“I don't plan to use it around him,” Potter said.
“Never mind. What about your idea?’

“Have you ever noticed al of the fracture rings that surround Ground Zero Crater? It dmost reminds you
of acork pushed into an egg shell, doesn’t it?’

“I imagine the Earth will have asmilar mark if the nucleus callideswithit.”

“I'll bet it will,” Potter agreed cheerily. “Looking at dl of those faults got meto thinking. What if we
could somehow push the cork back out again?’

“Grest idea. How do you planto do it?’
“Did you ever own apdlet gun?’

Barbara shook her head. “My father wouldn’t alow it. He said no daughter of hiswas going to kill
helplessbirds.”

“My father said the samething. A friend had one, though, and thefirst thing | did was shoot out the
picture window in theliving room. Have you ever noticed the way glass breskswhen it’ sstruck by a

pdlet?’
“Sure. Theré sasmadl entry hole, then abig chunk taken out of the back.”

Potter nodded. “ The technical term for the phenomenonis‘ spdling.” Theinitial impact setsup a
compression wave through the glass. When that wave reaches the other sSide, it isreflected asatenson
wave. Glassisdmog infinitely strong in compression, but very weak intension. Theresult isthat the
reflected wave breaks off a piece and sendsit flying. Interestingly, the spalled chunk recedes with the
same energy the pellet originally imparted to the glass. The same principle was once used to penetrate
armor plate with a shaped charge.”

“Your point?’

“Smply that the spalled chip carries away the energy of impact. If we could use the fault pattern around
Ground Zero Crater to spall off aredly big piece of Thunderstrike, what sort of velocity could we
achieve?’

“Let’ssay you could get 100 meters per second separation speed. | still don't ... Oh!”

Potter’ s features contorted into a broad smile. “ The lady beginsto understand. If wetimeit such that the
gpalled-off chunk isaimed back aong the orbit, conservation of momentum will kick Thunderstrike
forward just alittle. With luck, we might even pick up our elusive 5 centimeters per second on the first

try.”
“How large achunk can we get?’

“Ground Zero Crater is 125 kilometers across and our laser drills can get down 20 kilometers or
0. That isacouple of thousandths of the total mass of the asteroid. If we got a separation speed of
more than 50 meters per second, it ought to be enough.”



“What if itisn't?’

“Then we repest the operation as many times as necessary, or until we run out of time or antimatter. We
could ped the asteroid like an onion if we had to.”

“There sill the problem of how we bregk off aredly big chunk.”

“WEe'll need big bombs planted at just the right placesin the fault system,” Potter replied. He pointed to
hisworkscreen. “If | weredoingit, | would sink my shafts here, here, and here. If we set the bombs of f
together, we ought to be able to cleave theice like a diamond cutter working on agemstone. What do
you think?’

Barbara gazed at the places he had indicated on the screen. They were al points where the fault lines
were particularly closetogether. “I think it will requirealot of analyss, but that it might have

possihilities”
“Should | mention thisto the director?’

She nodded. “ Just as soon aswe work up afew numbers. It sounds good, Gwilliam. | think you've
discovered the solution to our problem!”

“If not,” he said, serious for achange, “we re going to send those poor fools aboardAdmiral Farragut
down alot of cold holesfor nothing.”

#

Nadia Hobart answered the door on the second chime. She found ared faced, rotund man standing in
the corridor outsde. She amiled a the familiar visitor and invited himinside.

“They'reinthe den, Harold. They just started.”
“Thank you, Nadia,” Harold Barnesreplied. “And how isLuna s First Lady thisevening?’
“Still not comfortable with people caling me‘First Lady.’”

“You'll get usedtoit. You areanaturd for thejob. Just don't let those leeches down in Administration
run your life. Do things because you fed comfortable doing them, not because some protocol officer
thinksyou should.”

“Thanks, I'll remember that,” she said as sheled Barnes through the smulated cavern of the living room.
“How is John? | haven't seen him since the victory party eection night.”

NadiaHobart bit her lower lip, a nervous habit she had picked up asafarm girl in Kansas. “I’m worried
about him, Harold. Heisworking too hard. First the eection, and now this comet thing. Hewill wear
himsalf out within ayear if he doesn't dow down. You are hisfriend. You could talk to him after the
mesting.”

“I cantry. | am not surewhat good it will do. Truthis, Nadia, we have dl been working hard on this
feasbility study John ordered. Thank God, it'salmost over.”

“What have you found out?’

Barnes sighed. “That we' rein better shape than | would have thought possible. Theimport duties
Parliament passed last decade worked better than anyone expected. We are much more salf-sufficient



than wewere. I’'m convinced that we can survive without Earth, but only if we prepare now.”
“What needs to be done?’

“Where does one start? We desperately need stockpiles of semi-finished manufacturing stock - things
like germanium wafers, seed crystals, superconductor doping powders. We need to improve our
stockpiles of terrestrial genotypes, too. The back order rate at our life banksis nearly 30 percent!

WEe ve never upgraded alot of our equipment operating software, and many of our financial records are
stored in Earth databases.”

“Have you told John these things?’

“Haven't had the chance. The bank just finished the report this afternoon.”
“Héllo, Harold!” John Hobart boomed out. “What haven't you told me?’
“Theresults of the survivahility study.”

“WE |l get to that. Y ou know my guests, | believe” Despite his hearty manner, it was easy to see that
Hobart was atired man. He had dark bags under his eyes and hisface had devel oped awhole new set
of worry lines during the past month.

“Professor Jinsai and | see each other at the Chamber of Commerce luncheon every Wednesday, and of
course, Advisor Sturdevant and | go back yearstogether. | don’t recognize this other gentleman,
however.”

“Professor Albert Portero, astrophysicist from the university, I'd like to introduce Harold Barnes, First
Vice President of the Bank of Luna.”

“Professor Portero.”

“Citizen Barnes”

“Pour yoursdlf adrink, Harold. Professor Portero was just explaining tektitesto us.”
“What, by Tycho'sfrodts, isatektite?

Professor Portero, athin faced man with anervousway of moving hishands, said, “ A tektite is a piece of
glassformed by impact heating during ameteor strike, Citizen Barnes. They comein avariety of shapes
and sizes. Most are microscopic, athough some as large as aten selene piece have been discovered.
Their presencein a particular region marks the landing site of gecta thrown up during meteor crater
formation. On Earth, tektites are found in localized regions known as ‘strewn fields.”  Lunar tektites tend
to be scattered evenly across the surface due to the Moon' s lower gravity and lack of atmosphere.
Although tektites are generdly found on the same body where they were formed, anumber of
Earth-formed tektites have been found on Luna, and vice versa.”

“Meaning,” Hobart interjected, “that g ected materia has occasiondly achieved terrestria escape velocity
and landed here.”

“Correct,” Portero replied. “Mogt Earth-formed tektites on Lunaare smilar in composition to those
found inthe Australasian strewn field. That particular field isthe result of agiant meteor srikeinto the
Pacific Basin 750,000 years ago.”

“How did that strike compare with a Comet Hastings strike?’



Portero’ slaugh was a short bark. “ There is no comparison, Prime Minister. Comet Hastingswill be
more violent by severd orders of magnitude!”

“Then we can expect acondderable fountain of gectato be launched into space?’

“Congderable,” Portero agreed. “ And since much of that materia will attain Earth orbital speed, we can
expect Lunato intercept debrisfor decades following impact. Our smulations suggest that the amount of
meassthat will eventualy fal on Lunawill exceed amillion tons”

Therewas alow whiglefrom Barnes. “ A million tond”

“Much of that will bein theform of micro meteoric dust,” Portero explained. “Assuch, it will not present
amagor hazard to us. However, we can expect larger piecesto fall from the sky aswell. These bigger
rockswill devastate large areas of the Moon.”

“HGN ug?1

“That’ sdifficult to say without a better understanding of the impact dynamics. | would venture to guess
that we will end up with severa more craters the size of Copernicus.”

There was sudden silence in the study. Copernicus Crater was nearly 100 kilometersin diameter. The
violence of that strike had sprayed gectafor hundreds of kilometersin every direction. The shock wave
aonewould devastate millions of square kilometers.

“How soon after the collision with Earth will we bein danger?” the prime minister asked.

“Ejectawill begin arriving within 48 hours of Earth’s destruction. Meteorswill continuefdling for
centuries unless we do something about them.”

“What can we do?”

“We can establish awarning system like Sky Watch,” the professor of astrophysicsreplied. “We' Il have
to track the larger chunks, then move them to safe orbits. | doubt that we' |l be able to get them dl, but
we can certainly reduce the danger.”

“What about those we don’'t stop?’

“I suppose we' Il have to disperse the population,” Advisor Sturdevant replied. Alex Sturdevant had been
John Hobart’ s close friend and advisor for nearly twenty years. His position in the new government was
aspowerful asit wasunofficid. “That way wewon't lose everything if apiece of Earth comes crashing
down on Luna City.”

“Can we do that, Professor Jinsai?’ Hobart asked. “Can our economy stand the disruption?’
The professor of economics shrugged. “What other choice have we, Prime Minister?’
#

The shrunken sun stood in the black sky as Amber Hastings made her careful way toward the gaping
holein front of her. The sun was behind her, casting ablack shadow at her feet and turning the crevasse
into anink stain on the landscape. Despite the numerous spikes that soled her boots, she dipped likea
skater teetering at the edge of control as she negotiated adight incline.

“You’ d best plant an anchor before you go any farther,” Kyle Stormgaard advised over their private
communications channd.



“Putting one down now.” Amber detached a meter-long baton from her equipment belt and touched the
dirty grey surface. A small explosion erupted from the baton’ s muzzle, driving asted piton into theice.
A safety line connected the piton to Amber’ s equipment harness. “ Anchored.”

Besde her,Admiral Farragut ’s chief engineer put down his own anchor. The two explorersthen
moved cautioudy toward the lip of the crevasse that wastheir objective.

Surface explorations had been underway for two weeks. The confidence of the exploration teams had
grown with each day spent ontheice. Atfirg, their activities had been confined to off loading heavy
equipment from the cargo module and bringing the hydrogen cracking system online. Thelatter task
involved activating the expedition’ s power reactor and running power cablesto aheavy laser drill out on
theice. Thedrill wasto bore atest hole severd kilometers deep. The bore would not only alow them
to map the way ice composition changed with depth, but would provide feed stock for the hydrogen
cracking unit.

It had taken the better part of aweek for the shaft to reach a depth of two kilometers. Ice samplestaken
from the wall of the test bore showed the nucleusto be atypica denizen of the Oort Cloud. Like most
cometary nuclel, Comet Hastings was composed of clathrateices - frozen H,O with other compounds
intergpersed within the crystalline structure of theice. At various depths, they found high levels of
ammonia, carbon monoxide, carbon dioxide, formadehyde, hydrogen cyanide, methane, and nitrogen
mixed in with thewater ice. Also present were varying concentrations of meteoric dust.

Even before the drilling began, it became obvious that the nucleuswasfar from geologically

stable. During the encounter with Jupiter, the asteroid had been subjected to powerful tidal stressesthat
had flexed the asteroid and generated waste hesat in the process. That heat was making its dow way to
the surface. Asthe near-absolute-zero ice warmed, its expansion triggered internd jolts that resulted in
surface tremors. Most were too weak to feel. Occasionaly they were strong enough to knock the laser
drill out of dignment. Each time this happened, work had to be halted while the laser was redigned.

It was not until end of watch on their seventh day aground that they experienced alarge tremor. Karin
Olafson wasin the ship’ s control room when she was nearly pitched out of her couch. It lasted lessthan
aminute, but was sufficiently strong to bresk the habitat module free of one of itsanchor chains. When
the quake was over, the captain wasted no time ordering the surface crews out to repair the damage.
They had worked most of the night to re-anchor the habitat and cargo modules and to stabilize them with
guy wires.

Anather problem they had encountered involved the expedition’ s two moonhoppers. Thetiny flying
machines were standard models used on Luna. As such, their underjets proved too powerful for the
nucleus sgravitationd field. A quick burst from the jetswould send the little craft high into the sky.
Therefollowed saverd minutes of drifting downward, after which another burst sent them soaring.
Landing wasllittle more than a controlled crash. After afew test flights, the small flying machineswere
grounded until their thrusters could be derated.

With the return of the moonhoppers to service, the exploration teams began to venture outside the vast
crater. Their first destination was the Badlands. There they found alandscape as rugged as anything in
the Solar system. Mountains thrust upward at impossibly steep angles. They were cut by long valeys
that ran outward from Ground Zero Crater. Cutting across the mountains and valleys were the crevasses
formed during theimpact of abillion yearsearlier. With Earth’ s suggestion that it might be possible to
spdl| off alarge chunk of the nucleus, the crevasses had become a prime object of study.

“What do you think?” Amber asked Kyle as the two played their suit lamps aong the opposite wall of
the crevasse. The lampsreveded anarrow canyon with vertical walls. It wasimpossbleto seethe



bottom, hidden in shadow and too far away for their lampsto illuminate.
“It’ sdeeper than | thought it would be,” Stormgaard replied. “1 wonder if we brought aong enough line.”
“There sonly oneway to find out.”

Amber and the chief engineer had been assigned the job of planting a seismograph in the bottom of the
crevasse. It would have been asmple matter to fly down with their suit jets. However, amiscalculation
in the confined space could send them tumbling out of control, and a suit mafunction could |leave them
granded. Climbing ropeswere alot moretrouble, but ultimately safer.

Amber sank two more pitonsinto the ice, and then fastened two coiled safety linesto them. She tossed
the linesinto the crevasse and watched them sink lazily from sight, uncoiling asthey went. While Amber
rigged thelines, the chief engineer planted a communications repesater a the lip of the crevasse. He
pointed one of the device' s horns downward, and oriented the other toward where the power section
hovered above the nucleus s north pole. When finished, he straightened up and asked Amber if shewere

ready.
“Ready,” shereplied.
“Let’'sdoit then.”

They each hooked alineto their suit harnesses, then casually stepped over the precipice. It took Amber
8 secondsto fall her own length, by which time she had taken up the dack in her line. After that, itwasa
sample matter of falling into the dark while keeping a gloved hand around the line to regul ate her speed.

The greatest danger in working in the nucleus s low gravity wasthat it promoted overconfidence. At
two-thirds of one- percent standard, the nucleus' s gravity made a person fed asthough they could fall a
kilometer and survive. They could. However, such afal would end on the hard ground at 40 kph -
more than sufficient to puncture asuit or break one’ sneck. As Amber descended, she kept arunning
tally of the number of secondsit took to traverse the distance between markson theline. Every oncein
awhile, she gripped the linetighter to dow her fall.

The descent proved uneventful until the very end. Amber had intended to land lightly on theicy floor of
the crevasse. As shetouched down, the solid surface gave way, sending her into the cold ice up to her
wais. She shouted awarning to Stormgaard who hated his descent intime. He played hislight over the
sparkling surface while Amber extricated hersalf by pulling herself hand over hand up theline.

“What caused this?’ she asked when she hung once more on Stormgaard’slevel.

“Must have been the microquakes,” the chief engineer replied. “Loose materia didodged from thewalls
collects herein the bottom of the crevasse.”

“I wonder how deepitis”
“No way to tell,” he responded.

Amber kicked at the snow. “What are we going to do? We can't very well anchor the seismograph in
this powder.”

“No problem,” Stormgaard replied. “We |l plant it on the crevassewadl. Comeon, let’sget toit.”

They worked for fifteen minutes making sure that the smal orange box wasfirmly affixed to theicy
wall. When they were through, Stormgaard directed Amber to check the communicationslink with the



ship.

“Hdlo,Admiral Farragut . ThisisTeam 3. Can you hear me?’

“Hédllo, Team Three. ThisisBase. Weread you loud and clear. Where have you two been?’
“Down ahole, Base. Have you been trying to get us?’

“Affirmative. Be advised that we were rocked by a Force 4 tremor about aminute ago. Itisasurface
wave traveling south to north. Take precautions. 1t's headed your way.”

Thetwo explorers glanced at one another and then at the pile of detritus at their feet. They triggered their
auit jets together and began an emergency ascent, trailing their safety lines behind. They were ahundred
meters above the floor when the ice wall beside them began to shake.

“Keep away from thewall,” Stormgaard warned as they were suddenly engulfed in ablizzard.

It was over in seconds. Amber emerged into the clear again to see Kyl€ s brightly lighted suit adozen
metersto her right. She beganto fed cam again. She called the ship to tell them that they had come
through the temblor okay. There was no answer, save her own echo.

“Think the communicationsrelay could have been didodged?’ she asked, worried.

“Could be,” Stormgaard responded. He shut off his suit jet and let his momentum carry him upward as he
craned backwards to turn the beam of hishelmet lamp upward. His sudden oath caused Amber to do
the same.

High overhead, asolid wal of faling ice was dowly closing on them.

CHAPTER 24

The Comet Hastings nucleus bulked large in the black sky as Tom Thorpe clambered among the struts
and braces that supportedAdmiral Farragut ’s Number 3 hydrogen tank. Around him lay aforest of
insulated pipes and dectrical wiring. He pulled himsdlf to where severd pipes cametogether ina
complex mechanism that transferred hydrogen from the tank to the ship’sengines. Heclosed avave,
and then triggered the control to release the latches that secured the tank to the thrust frame. Bracing
againgt ahandy strut, he placed his backpack against the tank’ s outer layer of insulation and pushed.
Sowly, the 12,000 cubic meter cylinder separated from the orbiting power section.

“Hereit comes,” heradioed Dieter Schmidt in Moonhopper 1.
“| seeit.”

The hopper was an ungainly construct. Its trangparent body was mounted on four heavy landing legswith
oversize padsfor feet. Surrounding the cabin was a series of struts and braces. These held al manner of
gear, everything from thruster clusters, to communications antennas, to avariety of flight sensors.

Nestled between the landing feet was the smdll craft’ s oxy-hydrogen rocket engine with itsoversize
exhaust nozzle. Moonhoppers were designed for ballistic point-to-point travel on Lunaand had never
been intended for orbita operations. However, the hopper made an ided orbitd transfer vehiclein the
wesk gravity of the nucleus.



Thorpe and Schmidt had the task of ferrying one of Admiral Farragut 'stanks down to the
asurface. Thereit would befilled with hydrogen from the cracking system, then returned to the ship. This
cyclewould be repeated until each of the ship’s six tanks werefilled.

As Thorpe watched, Schmidt moved the hopper close to the dowly receding cylinder. The crewman
used the remote mani pulator to remove one of four thruster packs the hopper carried clipped to its
forward basket. This he attached to athrust pad at the tank’ swaist. He moved 90 degrees around the
red and white checkerboard tank and repeated the maneuver. Hedid thistwice more. When al four
packs had been attached, Schmidt moved the hopper to a safe distance and turned control over to the
thruster packs master autopilot. The thrusters emitted smultaneous bursts of flame and the tank’ sdow
drift toward the comet nucleus accel erated perceptibly.

Thorpe watched the tank out of sight while Schmidt maneuvered the hopper close to the orbiting power
section. Thorpe used his suit jetsto cross the ten-meter gulf of vacuum. When he had squeezed in beside
the hopper pilot, he said, “Let’ sgo home.”

They followed the free flying tank asit made its way toward Ground Zero Crater. They were ten
kilometers above the Little Alps Mountains when Thorpe' s suit radio began beeping.

“Thorpe here,” he answered.

Cybil Barnard' s anxious voice echoed in his earphones. “ Thomas?’
“I'mhere”

“We may have an emergency.”

“Who?’

“It's Amber Hagtings and Kyle Stormgaard.”

Thorpe s somach underwent a sudden fear contraction. “What about them?”’

“They aren’t answering. They called in about twenty minutes ago, received atremor warning, and then
went off theair. We ve been trying to contact them without success.”

“Could they have had aradio failure?’

“Possible, but we think you' d better check on them.”

“Agreed. Where are they?’

“Cervantes Crevasse, 65 North by 16 East. They’ ve got the other hopper.”

“We Il check it out.” Heturned to Schmidt. “Let’s change our landing Site. Home on Hopper Two's
sgnd.”

Schmidt swept ahand over the control board and their earphones came alive with the reassuring
dit-dit-dah of the other hopper’ s beacon.”

The universe suddenly tilted as Schmidt dtered their trgectory. Five kilometersin front and bel ow, the
tiny white cylinder continued on itsway toward the crater base. Ten minutes later they were sweeping
across the rugged terrain of the badlands, searching for the red beacon that would mark the other landing
craft.



“I'vegot it,” Schmidt said, pointing toward a black gash in the surface of the comet.

Thorpe nodded. He, too, had seen the beacon. “Seeif you can set usdown next to it. Keep clear of the
crevase.”

“Will do.”

Thelanding was agonizingly dow. By the time their footpads touched down, Thorpe was aready
unstrapped from his seat and halfway out the hatch. He jetted across the gap between hoppers without
bothering to touch down. When he arrived, he anchored himself to the vehicle and looked around. After
amoment, he noticed the multiple sets of scuffmarksin thethin layer of frost that overlay the harder ice of
the asteroid’ s surface. The scuffmarks led off in the direction of the crevasse.

“They headed for the crevasse,” he reported before jetting in that direction. As heflew, Thorpe reded
out asafety line behind him. He braked hisflight at the edge of the crevasse, grounded, and |ooked
around. What he saw caused his heart to skip a best.

There at the edge of the degp cut were severa anchor pitons. Brightly colored safety lines extended from
two of these, leading down into the crevasse. He stepped to the edge and angled his suit lamp down to
follow thelines. There, at the limit of hislight, the safety lines disgppeared into what appeared to be a
snow bank.

“Oh, my God!”
“What' sthe matter?’ Schmidt asked.
“They’ ve been caught in an avaanche. Therr lines disappear into amound of looseice”

“Don’t sound so worried,” Schmidt answered. “I come from avaanche country on Earth. People there
are buried for hours and till survive. Inthisgravity, they should not have been hurt unlessabig solid
chunk fel onthem. They’ll bedl right if we can dig them out before they run short on bregthing air.”

“Y ou' reforgetting something,” Thorpereplied.” Thissnow isnear absolute zero. Ther suits were never
designed to be submerged init. If we don’t reach them quickly, they’ll freeze to death!”

#

BarbaraMartinez lay strapped into the accel eration couch of the ground to orbit shuttle and gazed out
the viewport at theimmensity of space. She had not expected to see ablack daytime sky quite so soon.
Y et, less than amonth after she had left Newton Station, she was back in space without ever having the
opportunity to sample the fleshpots of Earth. She gazed past the wing at the limb of the Earth and
consoled hersdlf with the knowledge that the Situation was temporary.

The Thunderstrike Project (asthe New Mexico study group was now commonly called) had needed
someone to brief the officers who would take the bulk carriers out to meet the comet. A quick check of
the roster had shown Barbara to have more space experience than anyone € se on the team.

“They didn’t even give metimeto pack,” she muttered as she searched for the shipsthat were her godl.

Gwilliam Potter’ sideafor modifying Thunderstrike’ s orbit was now officia policy. It had been adopted
after aweeklong critique by three groups of project scientists. After itsvaidation, Director Warren had
hailed the ideafor itssmplicity. Even those who worried that they would be unable to blast alarge
enough piece of the nucleus free agreed that the ideawas theoretically sound. Potter’ s supporters
pointed to the extensive network of faults that underlay Ground Zero Crater to answer their concerns.



That Thunderstrike’ s underlying structure had been shattered was obvious to everyone. Rings of
crevasses surrounded the crater out to a distance of seventy kilometers. Seismic readings had confirmed
that these splits were manifestations of adeep fault system. If sufficient explosive power could be
properly applied, humanity might well finish the sundering begun by some nameless asteroid amillion
millenniaealier.

For explosive power they would use antimatter bombs at the bottom of deep bore holes. Caling them
“bombs’ was something of amisnomer. They were actualy standard antimatter storage ringsto which
small packets of chemicd explosives had been affixed. When the explosives were detonated, the
magnetic fields of the storage ringswould fail, releasing afull kilogram of antimatter into the surrounding
ice. Theresulting energy release would be channeled into the fault system, hopefully causing atitanic
steam explosion beneath severa square kilometers of the asteroid’ s surface. Thunderstrike ought to split
open like aripe melon, gecting Ground Zero Crater and its surroundings into space.

“WEe re coming up onGoliath out your port, Miss Martinez,” the shuttl€' s pilot announced over his
intercom.

“Thank you, Captain,” Barbarareplied. She scrunched down to press her cheek against the cool
viewport. There, low againgt the planet, she caught sight of atriangular congtellation of strobing lights.
These were the beacons of the ships that would trangport men and materid to the comet.

Goliath,Gargantua , andGodzlla had been built to haul bulk material between Lunaand the space
habitats in the days before the Luna City mass driver. Once the mass driver was completed, its efficiency
had proved too much for the big ships. They and their five sisters had been placed in orbital storage.
They had remained there for nearly thirty years before the Thunderstrike Project took them over. For
the past two months, five hundred skilled workers had worked round the clock to modify them for the
coming mission. The old chemica engines had been ripped out and the latest antimatter powered
convertersingdled. Insdetheir layersof protective magnetic fields, the antimatter chambers operated at
temperatures approaching amillion degrees centigrade. Whereit had takenAdmiral Farragut Sx
months to reach Jupiter,Goliath and her sisters would make the samejourney in only 12 weeks.

Thewinged shuttlefired its attitude jets asit approachedGoliath . The bulk carrier was alarge sphere
150 metersin diameter. Most of this, Barbara knew, was internal tankage for reaction mass and
consumables. Much of the heavy cargo wasto be carried externdly, welded to hardpoints al over the
ship. Asthey madetheir approach, Barbara saw everything from medium crawlersto large laser drill rigs
arrayed aroundGoliath "shull. The arrangement gave the ship amessy look, and probably played hell
with the captain’s center of gravity calculations, but made off |oading equipment a the nucleusrelatively

eaxsy.

Two quick spurts from the attitude control jets and the shuttle had matched velocitieswith the big bulk
carrier. Five minuteslater, aflexible transfer tube snaked its way toward the midships airlock of the
shuttle. Barbara collected her notes and made her way aft. A crewman helped her through the airlock
and into the tube. When she entered the larger ship, shefound afour striper waiting for her.

“Welcome aboardGoliath , Miss Martinez. Glad you could join us. I'm Cgptain Paanquin.”
“Good morning, Captain. Is everyone here?’
Pdanquin nodded. “In thewardroom. Follow me and we'll get the briefing sarted.”

Barbara followed the captain through one of the ship’smain circumferentia corridors. Shipyard workers
were everywhere, working in what to Barbara s eyeswas utter chaos. The vessal had an unfinished look
about it. There were the scars of welding torches on bulkheads and decks, loose cables strung along



passageways, the smell of paintintheair. This particular section of the ship was being converted to bunk
roomsfor the heavy equipment operators. The bunkswere stacked four high.

“How many men will you be transporting to the comet, Captain?’ she asked, suddenly aware of the
meagnitude of the effort.

“About athousand,” he said. * Goliathwill be the habitat ship whileGar gantua andGodzlla will be used
for heavy equipment and consumables transport.”

The wardroom was crowded with ship’ s officers. Not only wereGoliath ’s senior officersin attendance,
30 too were the captains, first officers, and chief engineers of the other two ships. Barbaraarranged her
notes on a podium and gave the record tile she would be using to aspacer. When all wasready, she
asked for the lights to be turned down.

“Good morning, Ladies and Gentlemen,” she began. “My name is BarbaraMartinez and I’ m a computer
programmer with the Thunderstrike Project. I'm hereto brief you on what we have learned about the
comet nucleus and to answer your questions.”

Barbara caled up her first graphic, afull view of Thunderstrike as seen from space. She explained what
the comet nucleus was and why it was dangerous, and then reviewed its surface features. When she
reached Ground Zero Crater, she explained Gwilliam Potter’ s plan for spalling off alarge chunk in order
to change the orbit of the comet. When shefinished her explanation, agrizzled space captain raised his
hand.

“Yes, gr. You are?

“Captain Jacques Marché, of Godzlla . These antimatter bombsthat each ship isto carry. How many of
them will there be?’

“Asmany aspossible, Captain. At the moment, we have budgeted 38 kilograms of antimaiter for the
explosives. You will appreciate that we had to strip every stockpilein the system to get that much.”

“Will it be enough?’

“Webdieve so. Not dl of it will be used for thefirst shot. 1f the comet does not split off abig enough
chunk on thefirst attempt, we will try several moretimes. The System Council has ordered dl of the
orbiting power stationsto full antimatter production, even if they haveto cut back on power delivered to
Earth. That will make afew more kilograms available before |-Day.”

13 I_Dw?l
“Impact Day!”
“I understand we' Il be arriving at the comet afull year ahead of that date,” another captain said.

“That is correct. We hope to have thefirst charge set to blow by | minus 250. We Il shoot every 30
days after that if it proves necessary.”

“I’m concerned about my ship. | am being asked to run my tanks dry on the outbound journey. Why not
arivealittlelater and save somefuel for emergencies?’

“WEe ve got to get to the nucleus as quickly as possible,” Barbarareplied. “ The closer Thunderstrike gets
to Earth, the more difficult it will beto makeit miss”



#

Amber fidgeted in her deep and wondered why it was so cold. She must be back in the cold deep tank,
shedecided. Shereached out to search for the manua override. It wasnot there. It felt like her limbs
had been wrapped in heavy gauze. The cold got suddenly worse and a gresat throbbing began
somewhere insde her skull. She opened her eyes and gazed upward. A frost-white glaze reflected her
ingrument lights a centimeter in front of her face.

Frost white glaze ...!

Her mind snapped back to the moment when she and Kyle had stared stupidly up & alayer of icefalling
dowly toward them.

“Don’t panic,” Stormgaard had advised. “ Swing your light west whilel try east. Seeif you can spot the
edge of thedide”

She did as she wastold. Thewhole north wall of the crevasse appeared to have caved in. Amber saw
nothing but overhead icefor asfar as her light extended. The view reminded her of pictures she had seen
taken by divers beneath Earth’ s polar ice caps. She reported her observation to Stormgaard.

“Same here” hesaid. “We'll haveto butt our way through. Jetsto full. Armsat your Sdes. Don't
worry about cracking your helmet. It’stougher than you are.”

Gulping, she had followed his direction. They had soared upward toward the descending icefal. Amber
remembered theloudcrack!  asher helmet struck the descending layer of dirty white. Despite
Stormgaard’ s assurances, she waited for the wind that signaled the start of explosive decompression.
The helmet held but the blow rattled her teeth. Theicefdl was not solid, but rather composed of
fist-szed chunks. She could tell that she was making progress upward by the battering she was taking.

It waslike being pelted with rocks. Then the pdlting stopped and theice falling past her faceplate dowed
to stop. Suddenly, theice was Stationary around her. She was being dragged backward by the genera
fal.

“Kyle, I'm stuck!” she radioed. Her call went unanswered. Either her antennahad been carried away, or
else Stormgaard was blocked by too much ice. Amber considered her predicament. Theicefdl would
reach the bottom of the crevasse in another few seconds, and when it did, therewould be aterrible
crunch. She had to extricate hersalf before that happened.

Then everything went black until she woke from a dream that she was back in cold storage. She focused
her eyesto gaze at her helmet chronometer. 1t had been an hour since she and Stormgaard had entered
the crevasse and gpproximately half that time since they had begun their panic ascent. Half an hour. Had
they missed her yet? Was anyone worried? Perhaps they were aready above, digging furioudy to reach
her. If S0, they had better hurry.

Shetried to move her arms and legs and discovered that she was held fast. This puzzled her at first, and
then frightened her. What if she had broken her neck? Then reason took over. |f she were paralyzed,
she decided, she should not be ableto fed her fingersand toes. All of her digits either ached or tingled.
It dmost felt like the time when she had devel oped frosthite as the result of an experiment in chemistry
class.

Frosthitel

At the thought, she leaned her head forward to chin her heater control, only to find it already operating at
full. Suddenly the reason for her immobility became clear. With the nucleus slow gravity and the loosely



packed material around her, she ought to be ableto move. The fact that she could not budge pointed to
asniger posshility.

Compared to the temperature of the surrounding ice, Amber’ s body was practically incandescent. Her
vacuum suit was intended as much to protect the loca environment from the heat she radiated asit was
to keep her warm insde. While shelay unconscious, her suit had melted the ice and submerged her ina
pool of water. Asthe exterior of the suit had cooled, however, the water had turned back intoice. By
the time Amber woke, she was frozen fast in the center of ablock of ice of indeterminate thickness.

It was only then that she began to be afraid. She had been thinking about her air, food, and water in the
back of her mind. Now she knew that none of these wasimportant. All that was important wasthe
cold. Already she could fed it seeping into her extremities, dowly making them numb. In another ten
minutes, shewould lose dl feding in her limbs. No more than half an hour after that, they would be
frozen solid, dead appendages attached to arapidly cooling torso.

Sheknew that it did not matter how quickly rescuers arrived from the ship. Already it wastoo late. By
the time they dug her free, she would be frozen as solid as the block of ice in which she wasimbedded.
At the sudden redlization that she was facing death, Amber began to sob softly. The sound echoed
through her helmet, mocking her.

CHAPTER 25

Tom Thorpe anchored himself on the edge of the crevasse and watched Hopper 1 lift into the black

sky. The hopper’ s exhaust was a gtiff wind that sent flurries of ammonia snow swirling about him. The
storm quickly fell to awhisper asthetiny spacecraft dwindled toward the southern horizon. A moment
later, Hopper 2 took off on autopilot and buffeted him again asit raced after its departed twin. Mission
rules called for the hoppers to be manned whenever possible as a precaution against computer failure.
The critical need now, however, was to get the maximum number of rescuersto the scene as soon as
possible. Sending Hopper 2 back on automatic doubled the available transport and more than made up
for the minor risk they were taking.

With the departure of the hoppers, Thorpe turned his attention to the crevasse. He and Schmidt had
taken turnstugging on the two safety linesin the hope they could haul the two avadanche victimsto the
surface. After someinitial movement, both lines had gone taut and remained solidly anchored. Schmidit
had wanted to use the hopper winches, but Thorpe had vetoed the idea as too dangerous. If aline
snapped, they would have no hope of finding Amber or Stormgaard in theicefdl. By using the red and
yelow cablesto guide their digging, they had achance. In addition, even if the safety linesremained
intact, there was no guarantee that the same would be true for their two friends. Dragging Stormgaard
and Amber up through that collection of ice blocks could easily puncture their suits or snap their necks.

Thorpe paid out his own tether and dipped over thelip of the crevasse. He reached the bottom within
two minutes and began digging frantically at the point where one of the safety lines disappeared into the
ice. Surface operations on the nucleus had quickly taught them that one man could do the work of a
dozeninthe nucleus sgravity field. Thorpe grappled with chunks of ice larger than himsalf, heaving them
mightily in al directions. Despitetheir low weight, they retained full massand inertia, causing himto grain
for each new conquest. Within minutes, he was perspiring heavily indgde his clammy vacuum suit.

He worked without thinking, afraid to dwell on what Amber must be feding right now. He dug with the
strength and speed of amadman, moving quickly despite the constrained motions his suit forced upon



him. Hefollowed the red-and-yellow safety line through theicefdl, and had cleared ahole nearly three
meters deep when he redlized that he could no longer fed hisfingers. Heignored the numbness until,
when hisfingers no longer had the strength to move the heavy gloves, he wasforced to halt hisdigging.

“Thorpe, are you down there?’

Theradio cal caused him to glance up toward the crevasse’ srim. The sun was low on the horizon,
causing therim to appear ariver of firein an otherwise black universe. Standing there, illuminated by the
light, were two figuresin vacuum suits. One was John Mavan.

“I need some help down here!” heydled. Until that moment, he had not realized how hard he had been
breething.

“Onmy way.” Mavan dropped into the crevasse with surprising swiftness. He used hisauit jetsto
accdlerate hisfall, and then again to brake his descent. The Lunarian skated across thejumble of ice
blocks to where Thorpe still stood in the depression he had created. Mavan, the ex-ice miner, took in
the scene with a practiced gaze and asked, “What' sthe Stuation?’

Thorpe hurriedly explained what he would found, then pointed to the dack safety line he' d been trying to
dig out of theice,

“I can’t work my hands anymore. You'll haveto dig.”

“Y ou'rewasting your time. We |l never get them out thisway.”

“| don’'t havetimeto argue,” Thorpe growled.

Mavan was nonplussed. “Neither do |. Thisisno job for brawn. We haveto work smarter.”
“What do you suggest”?’

“They’re sending it down now.”

Thorpe leaned back to gaze upward to where an assemblage of parts was being lowered to the crevasse
floor. He recognized one of the expedition’ s high-pressure oxygen tanks, astiff coil of high-pressure
tubing, and severd sections of straight pipe.

“What are you going to do with that?’

“Useaminiature version of what Earth hopesto do to thisasteroid.”

“You aren’t going to try and blast them out?”

“In amanner of gpeaking. I’m going to inject compressed gas down into the ice massto break it up.”

Thorpe nodded inside his suit. Air at one standard atmosphere exerts amillion dynes on each square
centimeter - severa tonswhen applied across the area of the largeice blocks he had been manhandling.
Inthe nucleus slow gravity field, even afew hundredths of an atmosphere should be sufficient to scatter
theicefdl with the efficiency of achemica exploson.

Thorpe clambered up out of the hole he had made while two figures drifted down into the crevasse. He
was not surprised to see that one of them was Captain Olafson. The other was Cyhbil Barnard, the ship’s
doctor.

“Which iswhich?’ the captain asked as soon as she grounded. She was looking toward where the two



safety lines disgppeared into theicefall.
“I don’'t know,” Thorpereplied. “1’ ve been digging here because thiswasthefirst onel cameto.”

Karin Olafson fdll forward and caught hersalf on outstretched armsin alow gravity push up. She studied
thelinewhere it entered theice. She then moved over and repeated the maneuver at the other line. Then
she straightened her arms and pushed hersdlf erect. “You'reright. Thereisnoway totell. How long
hasit been?’ Thislast was spoken in adifferent voice and was obvioudy not addressed to Thorpe.

Chen Ling Tsu' sscholarly voice immediately echoed over theintercom circuit. “ Fifty seven minutes.”
“Time sawadting. Let’ sget them up.”

John Mavan was dready at work assembling sections of long hollow tube. He worked deftly, despite his
handicap. When the tube was ten meterslong, he carried it and atripod into the pit. The tripod was
equipped with explosive anchors to attach it to the nucleus, and adrive mechanism that grasped the long
tube and pushed it into theice. It took severa attempts before Mavan found a place where the tube
would penetrate deeply. When only ameter or so projected from the ice, he dismounted the tripod and
handed it to Karin Olafson. Mavan then attached the high-pressure hose to afitting at the end of the
tube. Thorpe attempted to help, but found that his hands were usdlessinside their gloves. Now that his
suit heater had had a chance to warm them, they were beginning to ache.

Thefour of them climbed out of the pit and moved the high-pressure tank a hundred meters distant down
the crevasse.

“Watch out for flying debris” Mavan warned as he turned the valve on the air tank. Nothing happened
for amoment. Thentheicebdlied upinadow exploson al around the buried tube. They waited for the
larger piecesto settle before rushing back into the swirling fog that obscured the center of the explosion.

“Here sonel” Cybil Barnard yelled.

Thorpe scrambled through the fog until he came across the doctor’ s form. She was bent over what at
first appeared to be another block of ice. Only on closer examination did he redize that the block was

man-shaped.
“Whoisit?" Captain Olafson asked over theradio.

Thorpefdt theknot in his ssomach tighten as he leaned over to shine hislight on thefigure. The
sarcophagus of glaze ice wasremarkably clear. It reflected hislight, but let him see enough to note the
white beard.

“It' syour husband!” Thorpe yelled.

If the captain felt relief at the news, she did not show it. She merely ordered them to get him out of the
pit. Thorpe helped the doctor move Kyle Stormgaard to the crevasse wall.

“Ishedive?’ Thorpe asked asthe doctor shone her light into the chief engineer’ sfaceplate.

“I don't know,” she said. “We need to get him back to the ship.” At her order, the work party on the
rim took up the dack in Stormgaard’ s safety line. The doctor followed her patient toward the surface.
She used her it jets to keep him from banging against the crevasse wall.

Mavan retrieved his tube and moved up the canyon with it, searching for another point to probe. Debris
from the explosion complicated the job. He set up histripod and drove the tube into the ice once more.



They retreated and Mavan turned on the air again. The explosion waslessviolent thistime, but till
aufficient to open alarge crater.

The three of them waded into the cloud they had just created. An agonizingly long minute passed before
Captain Olafson caled out that she had found the safety line. She pulled it taut and followed it to itsend.
Theline disappeared into the icefall.

“Damn, she' sl buried.”

“She can't bedown too far,” Mavan replied. “ Thisis about the level we found Kyle at. Shall we blast
agan?’

“Hirgt let’ stry pulling her to the surface,” Thorpe said, reversing his previous decison. He was acutely
aware of the time that had elapsed since Amber had been buried.

The three of them lined up on the safety line and anchored it to their equipment belts. They strained for
ten seconds before the line moved. Thorpe knelt down and gazed at the ground. A cylindrical block of
ice had been raised afew centimeters. 1t took amoment to recognize the shape.

“Heresheid”

Unlike the ice that encased the chief engineer, Amber’ s sarcophagus was opaque. There was no seeing
her face through the faceplate of her suit.

“How do we get this off?” Thorpe asked, referring to the opaque coating.
“Wedon't,” Mavan replied. “We Il get her back to the ship first.”
“But she' sliableto freezel”

Thorpefdt an arm on his shoulder, a gesture difficult to execute in avacuum suit. “ Courage. She has
beenintherealongtime. A few more minuteswon't make any difference one way or the other.”

#
“Let’ s get this meeting started. We ve alot to cover today!”

Constance Forbin stared down the long mahogany table at the double row of facesturned in her
direction. Seated before her were the twelve most powerful people on Earth - not the richest or best
known, but definitely the most powerful. 1t was ameasure of the extent of their power that few members
of the public realized such power even existed. To enforce their decrees, the twelve could order the
arrest of anyone. Neither warrant nor charge were required.

Thiswasthe Specid Board of Managers gppointed by the System Council to coordinate the diversion of
Thunderdtrike. That their mandate was limited solely to mattersinvolving the comet did not detract from
itssweep. Concerning the planetoid of ice, their word was law.

“WEe Il have areport from Director Warren first. How did last week’ s avalanche affect your operationin
New Mexico, Clarence?’

“Not as badly asit might have. It's a shame about Amber Hastings, of course, but the survey crews are
nearly back on schedule.”

Constance Forbin nodded. “1 suppose we should have expected afew casudties. Have you chosen the
pointsin the fault system where you want the antimatter charges placed?’



“The primary list isready for peer review, and my staff iscompiling the list of secondaries now.”
“Any surprises?’

“Two subdtitutions from the preliminary recommendations we reviewed last meeting. Neither wasa
particular surprise”

“And the crew briefings? How are they going?’

“BarbaraMartinez just returned from her orbita tour. She brought back along list of additiona
equipment the space crews want to take along.”

“What sort of equipment?’

“Mogtly spare parts and other things they may need out there. Apparently, they didn’t think much of our
ground-based recommendations.”

“Will any of these requisitions push back the fleet’ s launch?’

“Unlikdy,” Warren replied. “ Almost everything will bein orbit by the middle of next week. That will give
them timeto load it aboard the ships and redo their weight and ba ance caculations.”

“Keegp me advised. Wemust launch on schedule. Lord Blenham, your report, please.”

The white haired European leaned forward to rest his elbows on the conference table. It was Blenham'’s
job to orchedtrate the Thunderstrike public relations campaign, something for which he was uniquely
suited after alifetime spent on London’s Fleet Strest.

“Actudly, Madame Coordinator, the campaign isgoing quite well; possibly, too well.”
“What do you mean by that?’ the Australasian representative asked.

“I mean that we have dlayed the public’ sfear to the point where they are totally unconcerned about the
comet. They are practicaly soporific on the subject. Thunderstrike barely makesit to thelist of thetop
ten public worriesin thelatest palls. At our direction, the news people have taken to cdling the nucleusa
‘wayward meteor,” or ‘abit of space flotsam.” Most people have no idea of just how large and
dangerousit is”

“Then you ve done your job properly, Blenham,” one of the other managers remarked. “ The primary
god isto avoid apublic panic.”

“That iswhat wetold ourselves at the time. Last week’ s accident got me to wondering about the wisdom
of our approach.”

“In what way?’ Congtance Forbin asked.

“I think we may have overplayed our hand. The vast mgority believesthat we will divert the nucleuson
schedule and that they can go about their individua liveswithout worry. What hgppensif something
happensto shake their confidence?’

“What can go wrong?’ the North American manager asked.

“How should | know? My field is crowd psychology and public relations. Still, the way we are
marketing thiswhole effort ssemswrong to me. We should be playing up the drama- humanity striving
againg a hodtile universe, that sort of thing. Aslong asour public posture maintainsthat diverting this



comet isroutine, we leave the populace in afragile emotiond state. One mgjor setback and they’ 1

panic.

“Do you have anything more concrete than a hunch on which to base this position?’

“I do,” Blenham replied. “1 had my people run afull smulation on asecond order setback. The
resulting opinion swing was 40 percent negativel”

There were anumber of low whistles around the table. To cause four out of ten people to suddenly
change their opinions about anything usudly took an act of God. On the other hand, Constance Forbin
remarked, that was precisely what they were facing!

#

Amber gtirred in her deep, vaguely aware that something waswrong. Shelay in that half dream state that
occursjust before waking, luxuriating in the peaceful feding it gave her. Sowly, dmost grudgingly, she
camefully awaketo find Cyhil Barnard leaning over her.

“Hello,” thedoctor sad, “how areyou feding?

Amber stretched and found her muscles curioudy limp. “Fine. | just had the most awful dream...” 1t was
then that she redlized the significance of having the doctor standing over her. “... Oh!”

“Y ou’'ve been avery sick woman,” the doctor responded. “Y ou were buried for an hour and ahalf.”

“Then why aren’t | dead? | remember waking up after the fal and fedling terribly cold. Ninety minutes
should have frozen me solid.”

“Y ou can thank the layer of icethat encapsulated you. Apparently, it insulated you from the redlly cold
ice of the nucleus. Y our suit kept pumping out heat and maintained your temperature far above what it
could have been. Still, it wasaclosething. Your armsand legs were nearly frozen through by thetime
we got your suit off. | was afraid for awhile that we were going to have to pop you back into cold deep
until we reached Earth. Luckily, things had not gone quite that far. | was able to regenerate you with the
equipment | have onboard.”

“What about Kyle? Did he makeit out dl right?’

“Hewas pretty well frozen, too. Not as bad as you were, though. Hislarger mass helped, as did the fact
that his coating of ice wasthicker than yours. We did have one other casuaty.”

“Who?’
“Our fearlessleader.”
Amber blinked in surprise and fought to control her emotions. “ Thomas?’

“He came down with second degree frosthite on hisfingers. The damned fool tried to dig you out by

“Hedid?

The doctor nodded. “He wasfirst on the scene. We found him manhandling ice blockslarger than
himsalf when we got there. He was aso blubbering like ababy.”

“You'rekidding!”



“I never kid my patients. He loves you very much. Even after we got you back here, he made a
complete ass of himsdlf. He pestered me about your condition for hours. | finaly had to ban him from
sckbay to get any work done.”

“Ishedl right now?’

Cybil smiled. “Nothing wrong with our leader that seeing youwon't cure. Nevertheless, | want to run
you through a battery of tests before et you have visitors. Y ou’ ve been through quite an orded .”

“When can | get back to work? | imagine I’ ve got alot of orbitd readings piling up.”

“Not to worry. Crag co-opted Professor Liu to help with the orbital plot. Heispretty good at it. Asfor
your going back on duty, | would recommend taking it easy for aweek or so. Y ou can work insdethe
ship, but | won't clear you for surface duty until I’ ve had a chance to observe you for awhile.”

“But the exploration teams must be shorthanded. We have to get the survey done before the equipment
trangports launch. How else are they going to know what to bring?’

An odd look crossed the doctor’ s face, and then she smiled. “That’ sright, | haven't told you, have 17’
“Told mewhat?’

“Y ou are going to have to make some adjustmentsin your thinking. | had to regenerate quite afew cells
inyour limbs. Therewasno helping it. The damage from freezing wasextensve. Cdll regenerationisa
painful processat best. | did not want you in agony whileit was going on, so | have kept you sedated.
Y ou’ ve been unconscious for Sx weeks.”

Amber frowned. “ Sx weeks?”

Cyhbil Barnard nodded. “ The ships carrying the heavy equipment launched amonth ago. They will be
here in another two months. So you see, there’ sno real hurry about your convaescence.”

CHAPTER 26

Tom Thorpelay inAdmiral Farragut ’s control room and gazed up at the three tiny globes of
violet-whitelight displayed on the view dome. The lights were the drive flares of the three heavy
equipment carriers. After several months of exploring the comet nucleus aone, the Comet Hastings
Expedition was about to receive amassive infusion of help.

It had takenAdmiral Farragut haf ayear to make thetrip from Earth to Jupiter. The three transports
had crossed asmilar gulf of spacein haf that time. The three heavies had departed Earth 83 days
earlier. After accelerating to more than twice solar escape velocity, they had coasted outbound. When
they had closed to within 25 million kilometers, they had begun to decderate and had hdted thelr flight
while till severd million kilometersin front of Thunderstrike. Now, having crossed six hundred million
kilometers of space to reach the comet, they were fleeing beforeiit.

The maneuver was not as paradoxical asit sounded. Like relay runners who see the baton carrier
approaching, the heavy carriers were moving in the same direction as the comet, alowing it to overtake
them. They had adjusted their acceleration such that they would match the nucleus svelocity at the
precise moment it drew abreast of them.



“How arethey doing?” Amber asked as she floated into the control room.

Thorpe smiled at the sight of her and reached out to extend a helping hand. The baby pink skin of his
palms, dong with smilar patches on her arms, were reminders of how close he had cometo losing her.

“They aredoing fine,” he replied as he levitated her to the acceleration couch. “They’ll be herein another
four hours.”

Amber |ooked to where the three ships' exhaust flares hovered near the zenith of the view dome. Except
for their brightness, they looked precisdy like planetary nebulae.

“Is Professor Barnard <till camped out in the telescope room?” Thorpe asked.
“Stll atit. | offered to spdl him, but he wouldn't hear of it.”

“How arethingsgoing?’

“Good. He' seven humming to himsdlf!”

Thorpe shook his head in wonder. “Once ascientist, dwaysascientist.”

Thefleet of cargo carriers had entered the comatwo days earlier. Asthey backed down through the gas
and dugt, their exhausts roiled the substance of the cloud. Barnard was recording every second of the
approach to learn al he could about the gas cloud and its composition. The study had no relevance to
the problem of diverting the nucleusfrom Earth. It was merely something that interested him.

Amber leaned close and nibbled at hisear. “I stopped by to seeif you wanted to have lunch. 1t may be
our last chancefor quiteawhile”

Thorpe gestured toward the three points of light on the dome. “A good idea. Oncethey get here, we are
going to be very busy. Of course, we could skip lunch and go to the cabin.”

Amber shook her head. The quick motion caused her hair to swirl about her face. “Y ou need to keep up
your strength.”

“Allright,” hesaid. “Lunchitis. Lead theway, my love.”
#

Four hours later, Thorpe and Amber hel ped one another into vacuum suits. The carriers had matched
orbits and were preparing to disgorge their cargo. The two of them crowded into the Number 3 airlock
and cycled out into vacuum. A hundred meters distant, asmall crowd had gathered on theice to watch
the show.

“Let’'sgo,” Thorpe said. They disdained the airlock ladder and jumped free. Asthey skated acrossthe
ice, Thorpe was reminded of their awkward first attempts at moving about the nucleus. The microgravity
shuffle was now second nature to them.

“Theresheid” someone said five minutes|later.

Thorpe turned to the west. Sure enough, asmall globular shape had just climbed above the horizon. 1t
grew rapidly larger. Hisfirst impression was of aship that had never been finished. The carrier’s hull
was amass of external cargo. Asthe globe drew closer, Thorpeidentified two laser drills, severd large
gas cylinders, and aboxy portable fuson generator. He aso saw aheavy surface crawler dong with
hundreds of lessidentifiableitems. These were hidden insde shipping crates or beneath wrappings of



reflectivefilm.

Gargantuaand her sisters had never been intended to land. Consequently, they lacked even the most
rudimentary landing gear. Though Thunderstrike s gravity was minuscule, if such an oversze vessd ever
tried to ground itsdlf, the hull would crack like an eggshell. Mission planners had long ago solved the
problem of how to deliver Gargantua ’ s cargo without landing it on the nucleus. It wasthe opportunity
to see their solution that had drawn so many spectators out onto theice.

The giant globe floated toward the habitat module. A quick burst of fire from its attitude control jets
brought it to a hover a hundred meters up and one kilometer distant. Asthe big ship halted, other flashes
flickered acrossits hull. Nothing happened for long seconds. Then cargo began to dough off.
Additiona burstsfrom the attitude control jets sent the vessdl skidding sdeways asit sheditsload. The
cargo fell with deceptive downess, taking nearly a minute to impact the crater floor. 1ce geysersthrown
up by the heavier items were clearly visible to the spectators.

With itsexterna cargo scattered in along swath across the ice, Gargantua continued itslow-level
flyby. Numerous hatches popped open and thousands of smaller containers were gected into space.
These, Thorpe knew, were mostly supplies - air tanks, packages of food, and spare parts. Having
deposited itsload, the carrier fired its underjets and lifted back into the black sky.

Ten minutes later, Godzilla did over the horizon and repested the performance. It lay its mountain of
supplies next to those of its Sster ship, adding to the impression of an interplanetary junkyard. The
second freighter then rose mgjestically into the sky and disappeared. When it had gone, the spectators
turned back to the west in time to seeGoliath top the horizon.

The fleet flagship deposited itsload in aline pardld to the two previous deliveries. Again, the externd
cargo doughed off on thefirgt pass, with internal cargo dumped on a second, pardld run. Thistimethe
ship did not immediately flee back into space. 1t moved to hover over an uncluttered expanse of ice
between the habitat module and supply dump. New hatches popped open and the sky was suddenly
filled with vacuum suited figures.

Two hundred specidigtsin al phases of vacuum congtruction floated down dowly on their suit jets. They
were but the vanguard of more to come. When everyone was down, Goliath departed. All three ships
wereto take up parking orbit over the nucleus s south pole. Therethey would stay until it wastimeto
evacuate men and materid just before the attempt to split off Ground Zero Crater. AsGoliath departed,
Thorpe glanced at his helmet chronometer. The whole operation had taken less than an hour.

“Mr. Thorpe?’ avoice cdled over the main comm circuit.

“I'm here,” Thorpe replied, hitting hisvisor lamp to show hislocation. His blink was answered by alight
from one of the newcomers. The two of them crossed the expanse of ice between them and embraced in
the gesture that subgtitutes for ahandshake in a vacsuiit.

“I’'m Amos Carlton, boss of this bunch of vacuum monkeys.”
“Tom Thorpe, in charge of the expedition. Welcome to Thunderstrike.”

“Nice place you have here,” Carlton said, looking around inside his helmet. About &l Thorpe could see
of hisfeatures was that he was young and blond. “I1t’ sgoing to be a shameto blow it up.”

“More of ashameif we don't. Do you and your men need any assstance?’

“You'djust get intheway. With your permission, we |l set up there” He pointed to an open areain



front of the supply dump.
“Asgood achoiceasany,” Thorpe replied. “We don't exactly have an overpopulation problem.”

“Good. We will be working through the night to get our camp erected. I’ d like to get our people
together tomorrow morning, if that’sal right with you, Thorpe.”

“Tomorrow morning itig”
“| understand thisice ball suffers from temblors.”

“Not so many these past couple of months, nor asviolent. Theinterior has just about achieved isostasy.
Still, you can expect the ground to shake every couple of days.”

“WEe |l make sure to anchor everything properly then. Anything esel should know immediately?’

“The compodtion is mostly water and ammoniaice, with the usud impurities. Be careful didtilling it.
Don't let anyone go outside for apail of water.”

“Oh?Why not?’

“Theiceisaclathrate. One of its condtituentsis cyanide. Y ou get that inside your habitat, and you could
find it hard to bresthe.”

“Thanks. | will passtheword. We'll need something other than ice to anchor our drills”

“Y ou will find two mountain ranges composed of rocky material. One' sonly afew kilometersfrom
I,Helﬂ

“I saw it comingin. | will send my geology team out to look it over. |’d best getting back to work. | will
Seeyou at our headquarters Quonset at 08:00 tomorrow. Come morning, that should be right about
wherethét little hillock isnow.”

#

Six expedition members attended the first coordination meeting with the construction bettalion: Tom
Thorpe, Chen Ling Tsu, Kyle Stormgaard, Leon Albright, and Hilary Dorchester. Thorpe had suggested
that Amber come dong, but she had been dated for one of the periodic position checks with Earth.
There was no longer any doubt that Thunderstrike would hit the Earth on the morning of July 17, 2087.
Still, the work of refining the comet’ s orbit continued. If nothing else, it would give them aprecise
basdline from which to measure their progress.

Asthe six |eft the habitat module, they were greeted by the sight of asmall city where none had been
twelve hours earlier. The buildings were dll standard vacuum shelters - pressurized Quonset huts onto
which had been sprayed afine mist of water. The spraying was till going on, but aready, it had
produced alayer of ice severd centimetersthick. Theice made the buildings glisten in the light from the
shrunken sun.

Outsde the main airlock, they found asignpost. In addition to pointing the way to various supply dumps
and buildings, one arrow pointed straight up. 1t read, “New Y ork City, 600 million kilometers.”

The expedition members cycled through the oversize airlock as agroup and found themselvesin alarge
open room with row upon row of lockers. They quickly stripped off their suits and hung them up. Insde
the lockers, they found lace-up dipperswith Velcro soles. The shelterswere lined with Ve cro carpeting



that dlowed theilluson of gravity. 1t seemed strangeto walk giffly dong thefloor after so many months
of arrowing from one point to another.

“Pardon me,” Thorpe said to the first congtruction worker he came upon. “Whereis Mr. Carlton’s
office?

“Third shelter in, mate. Y ou' |l see aheadquarterssign just before you get there.” The man barely dowed
to give directions as he hurried into the suiting room.

They found the headquarters Quonset without difficulty. Insde they discovered Amos Carlton giving
ordersto haf adozen work gangs smultaneoudy. As Thorpe had surmised the previous day, Carlton
was young and blond. He estimated the foreman’s age to be about thirty. Thorpe smiled at the
appraising look Hilary Dorchester gave him, and at the look, Carlton returned in her direction.

Thorpe introduced his companions to Carlton, who ushered them into the next-door conference

room. There alarge view window opened to the outside. It had eectric heatersburied in the glassto
keep the water spray from freezing over itsthick panes. Admiral Farragut 'stwo moduleswerevishble
across half-a-kilometer of openice. Thorpe could not help thinking that they looked terribly lonely out
there.

“Tom Thorpe, may | introduce Walter Vassilovich, my second in command...” Carlton went around the
conference table, introducing the half dozen people seated there. He then did the honorsfor the
expedition contingent. When theintroductionswere over, hesaid, “... Please be seated, people. WE'll
have coffee brought in shortly...”

“Y ou have coffee!” Hilary exclamed.

“Why, yes. Couldn’t work without it.”

“ Something went wrong with our freeze dried stores. We ran out amonth ago.”
“I'll have some sent over.”

“Would you?1’d be most grateful.”

“Let’sget to the business at hand. Mr. Thorpe, | want to get our drills operating as quickly as possible.
We have the preliminary maps, of course. Isthere anything you wish to add to them?’

“SinceI’m not sure what you' ve been told, why don’'t we start at the beginning? Professor Chenisour
expert on asteroid formation. Hewill go over what we have learned during our time here. Our geologi,
Leon Albright, will assg.”

Chen Ling Tsu unrolled the large topographic chart that had been his persond project these past severa
months. It showed Ground Zero Crater and its surroundings, dong with the various fault syslems that
underlay it. On the chart were 22 black crosses. Each carried a cryptic notation aongside.

“Thisisour master chart of thisarea. We have mapped both surface features and the fault system down
to adepth of twenty kilometers. The nucleus stectonic activity has heped usin this. The constant
shaking gives usavery good picture of what lies below ground.”

Chen indicated the chart with an expansive gesture. “What you see here is a snapshot of a cataclysmic
event that took place abillion yearsago. It very nearly shattered thisbody. We proposeto finish the
job. The black outlines show the surface features of the crater and its surrounding crevasse system. The
multicolored lines map subterranean features. Each contour line represents a depth variation of 500



meters. Notethat the crater isactualy alarge, conica plug and that it isnot redly part of themain
agteroid mass. Wewill gect this plug into space.”

“And these black crosses?’ Carlton asked.

“Those are the recommended sitesfor drilling,” Chen replied. “The notations indicate depth of bore and
angle. We have attempted to pinpoint the weakest pointsin the fault system, aswell as pointswherea
number of faults cometogether. Drill depths vary between three and seventeen kilometers.”

The construction people pored over the chart and asked questions. As Professor Chen answered them,
they scribbled notesinto their portable notepads. After half an hour, Amos Carlton gazed down at the
chart and sad, “It looks very straightforward. Almost too good to betrue, infact. What haven't you
told us?’

Leon Albright cleared histhroat. “We do have some concern about the strength of the crust. Asyou
can seg, it wastotaly shattered by the force of the original impact. To spal off alarge enough chunk to
do any good will require greet carein the placement of your charges. Any explosive energy that bresks
through the surface will be wasted.”

“Perhgps we should drill somewhere e sethen.”

Professor Chen shook his head. “ That would be futile. We need the fault system to channel the steam
beneath the crater. We need alarge cushion of pressure to g ect the crater in one piece. Believe me,
Mr. Carlton; we have analyzed this problem for many months now. The points shown are the strongest
availablethat il give usaccessto the fault system.”

Water Vassilovich gestured at acluster of crosses. “We |l start on these deep boresto thewest. They
will take the most time.”

“Agreed,” Carlton replied.
“How long to drill these 22 bores?” Thorpe asked.

Carlton scanned the map, moving hislips as he added up each of the bore depths. “ Two monthsto finish
the bores aslong we don’t run into bad drilling conditions, two weeks to evacuate, and aweek after that
to set the charges and plug the bores. Call it three monthsto thefirst shot.”

“Can your ships berefueled that quickly?

Carlton shrugged. “Not my department, I'm afraid. Y ou will have to get with the swabbiesfor that. |
cantdl you that the didtillation and cracking units are being set up.”

“We vejust about gotAdmiral Farragut refueled,” Stormgaard said. “In another week, we can use our
hydrogen cracking unit to supplement your output.”

“Excdlent. Take that up with Captain Palanquin. Heisin charge of theflegt. Any other questions? If
not, let’ sget towork. We vegot alot to accomplishin avery short time!”

CHAPTER 27

Tom Thorpe had no difficulty spotting his destination as Hopper 2 flew athousand meters above the



rugged terrain of the badlands north of Ground Zero Crater. Ahead of him, rising into the ebon sky, was
an umbrellashaped plume of ice crystds. The plume emanated from where one of the construction
battalion’s heavy laserswas drilling a deep shaft. Three other plumeswere visible on the horizon. After
ten weeks of backbreaking labor, these were the final four bores. In another week, Thunderstrike would
be largely abandoned. A week after that, two-dozen-plus antimatter bombs would simultaneoudy spill
their cargoesto the surrounding ice. They would know then whether their efforts had been wasted.

Thorpe lined up an dectronic sighting mark with the base of the nearest plume. A quick press of the
thumb switch caused the smdll vehicle to hed over from a sudden burst of the attitude control jets. A
burp of the main engine dtered the hopper’ strgjectory toward the drill rig.

“Thanksfor bringing me aong,” Amber said from beside him. “I’ ve been cooped up in the ship for too
long.”

“Thiswasthe only way | could think of for usto be together. Besides, it put an end to Hilary
Dorchester’ s harping about my needing an assstant.”

“Just try taking her on, and | will scratch her eyesout,” Amber warned.
“It'sgood to be loved.”

They rodein silence until the hopper had dropped to within akilometer of the drill Site. The ice plume had
grown enormous, and now looked like the funnel of atornado. Only thistwister seemed to extend up to
infinity. Somewit had dubbed the plumes“beangtalks’ and drilling crews were often admonished to
watch out for descending giants.

“Timeto give the crew the bad news,” Thorpe said. He keyed for the general comm circuit. “Laser Six,
thisisHopper Two. | am two minutes out and descending. Stand by for ingpection.”

There was an immediate terse acknowledgement, which Thorpe suspected was followed by a sharp
string of oaths. Ever since he had taken on the task of Inspector Generd, hisvisits had cost a number of
workersloss of privilegesand pay. Such measures kept the people on their toes, but did nothing to
endear him to the vacuum monkeys.

The hopper dowed to ahover ahundred meters short of the plume and descended dowly. Thorpe took
over manud control and landed the machine. The field was cluttered with equipment and dominated by
the drill’s power supply. Heavy eectrical cables snaked to where atripod had been erected over athirty
centimeter bore. It wasfrom this hole that the “ beanstalk” sprouted.

Asthey approached the hole, they became aware of a deep thrumming sound being conducted through
the surface and into the soles of their boots. They reached a point where they had a clear view of the
laser drill. Itstripod legswere buried in heavy rock anchors and its head was obscured by the geyser of
steam roaring out of the bore. The drill head generated two separate laser beams.

The center beam was ultraviolet and ultrapowerful. 1t swung continuoudy through atiny arc, carving out
the bottom of the hole. Thisinner cutting beam created hard vacuum wherever it moved, and sill had
enough energy to dice through solid ice and rock at the bottom of the bore.

The second beam surrounded the first and was blue-green. It filled the entire bore with brilliant
aquamarine color. The outer beam maintained the steam in a superheated condition. Otherwise, it would
condense against the hol€' s super cold walls and quickly fill the bore with liquid water.

“Héello, Mr. Thorpe, MissHagtings,” Roger Borokin, the drill crew’ sforeman greeted them. “| thought |



might be seeing you today.”
“Why did you think that?" Thorpe asked.

“It waslogicd. We are one of the last four active drilling sites and we are about to finish. Thisisyour last
chance to take a crack at us before we shut down.”

Thorpe laughed. “Am | that transparent? Actualy, theingpectionisjust an excuse. | wanted Miss
Hastingsto see adrilling operation up close”

“Excuse or not, we' re ready for you. My log's up to date and al my people know their jobs.”
“How far down areyou?’

“Seventeen kilometers. We should break into Fault System Twelve any time now. Once we do, we will
lower the remote drill head down the bore and carve out a blast chamber. After that, we pack up and
head for the ship.”

#
“ Arm the cargo module maneuvering jets, Mr. Chief Engineer.”
“Maneuvering jets armed, Captain.”
“Cargo module systems check.”
“All sysemsare green.”
“Did anyone remember to unbolt the anchor cables?”
“Anchor cablesreleased, Captain. | checked them myself. Twice.”

“Very well. Find maneuvering check. If anyone has agood reason why we should not launch, now isthe
time to speak up. No one? A one minute countdown, Mr. Velduccio.”

“Aye, Captain. One minute and counting ... fifty nine.... fifty eight...”

Karin Olafson glanced up at the view dome where the cargo module sat poised for launch. It looked
much asit had the day they had arrived. Repacking everything had taken three days. Even o, the
module massed less than hdf of what it had on landing.

Among the equipment being left behind were both moonhoppers. Tom Thorpe was still using Hopper 2
for trangport. Hopper One lay smashed somewhere in the western badlands, the victim of alanding
accident the previousweek. The pilot, Jorge Rodriguez, had suffered a broken arm while his passenger,
Leon Albright, had come through without a scratch. Karin Olafson wondered if either man knew just
how lucky he had been.

As she gazed out acrossthe floor of Ground Zero Crater, she felt amomentary sadness. The past
months had been some of the most exciting of her life.

“Thirty seconds ... Twenty ... fifteen ... ten...”
“Arm the automatics.”

“ Automatic pilot enabled, Captain,” came the response from her husband.



“... Five...four ... three ... two ... one ... there she goes!”

Acrosstheice plain, the cargo module came dive asfire erupted from its oversize thrusters. The exhausts
sent drifts of ammoniasnow scurrying avay. The module lifted dowly, and then began to accelerate. As
it climbed, it hedled over and dwindled to the north.

“We aretracking, Captain,” came the report from Dieter Schmidit. “ The trgjectory isnomind.”
“Very well, Mr. Schmidt. Prepare usfor liftoff.”

“Habitat moduleisready, Captain.”

“Anchors?’

“Disconnected.”

Karin nodded. Those anchors she had checked hersdlf. Few things would be more disastrous than to
have onelanding jack till firmly rooted to the nucleus asthey tried to lift off. It would be enoughto ruin
aperson’swhole day.

“All the passengers aboard?’ she asked.

“Twelve warm bodies aboard and tucked in, Captain,” Cybil Barnard reported over the intercom. “Tom
Thorpe, Amber Hastings, my husband, Chen Ling Tsu, Bradford Goff, and Hilary Dorchester are not
aboard.”

The captain nodded to herself. She had not liked leaving without afull complement, but there was nothing
she could do. Thorpe, Hastings, and Barnard were dated to stay aground for another week. They
would oversee the setting of the last antimatter charges. The others had continuing dutieswith the
congtruction battalion.

“Prelaunch check.”

“Engineering, ready for launch.”

“Communicator, reedy for launch.”

“All cargo secure. All passengers strapped down.”
“Arm the maneuvering jets”

“Maneuvering jetsarmed.”

“Givemean All Handscircuit.”

“You haveit, Captain.”

“ Attention, All Hands. Prepare for launch. If you have to go, you have missed your chance.
Liftoff will be in two minutes. | repeat, liftoff in two minutes.”

There was along pause while she watched the countdown chronometer. “Y ou may start another
countdown, Mr. Velduccio. Pipeit through the ship.”

“Aye aye, Captain. Liftoff in sixty seconds ... fifty nine ... fifty eight...”

“Areyou sorry to go, Karin?' her husband asked over their private intercom circuit.



“A little. It' sbeen fun, haan't it?’

“That it has. I'm sorry to seeit end.”

“Judt think of the fireworksthistime next week.”
“Thereisthat,” Stormgaard agreed.

“Ten seconds to launch, Captain.”

“Very wdl, Mr. Velduccio.”

“Five... four ... three ... two ... one ... power!”

A deep growling echoed through the habitat module as the control room began to shudder. Karin
Olafson let her gaze sweep across her displays. All readingswere nominal. She keyed the circuit that
would bring the maneuvering jetsto full power. Suddenly, the distant ring wall of Ground Zero Crater
tilted asthe ground fell away. She had aglimpse of the construction battalion’slargely abandoned base
camp before the habitat module pitched north. Karin Olafson allowed hersdf the luxury of asigh.

She was a space captain again.
#

A week later, Tom Thorpe approachedAdmiral Farragut in Hopper Two. The ship was much ashe
had first seen her - power section, cargo module, and habitat sphere again assembled into afunctiona
whole.

“Beit ever so humble...” he muttered.
“Agreed,” amae voice echoed in his earphones.

The hopper cabin was crowded. Next to Thorpe sat Amber, her suit pressed firmly against his. Beside
her, wedged into a bench seat designed for two occupants, was Cragston Barnard. In their final week
on the nucleus, the three had not been out of their suits for more than afew hours. Earlier that morning
they had watched asthe last of the deep wells had been filled with water. Within afew hours, the water
had frozen into a plug more than twelve kilometersthick. The only thing that penetrated the plug was a
heavy control cable down which the detonation command would be sent.

They had drilled 28 wellsin dl, sx more than originaly planned. Each explosive device had been
carefully located within amgjor fault. Unlikefisson or fuson bombs, which release therr full energy in
nanoseconds, antimatter explosves required milliseconds to come up to maximum. The delay would
alow the products of annihilation - pions and gammarays - to penetrate deeply into the surrounding ice.
The god wasto generate a cushion of high-pressure steam under the whole of Ground Zero Crater. For
this, asow energy release was better than aquick one.

“It will be good to get clean again,” Amber said as she gazed longingly at the ship. “ Five daysin avacsuit
isan endurance record | don't ever careto break.”

Barnard laughed. “It'sagood thing I'm sedled in here by myself. Even my wife couldn’'t stand theway |
ardl”

“There ought to be just enough time to get cleaned up, get some hot food, and rest a bit before
detonation.”



“How long now?’

Thorpe glanced at his suit chronometer. “Four hours, seventeen minutes. Just as soon as Thunderstrike
turnsits Eastern Hemisphere toward Jupiter.”

Amber and Barnard watched in slence as Thorpe guided the hopper toward the freighter. He brought it
to ahat ahundred metersfrom Airlock Number One.

“| don't want to get much closer,” he explained. “ Hate to smash anything when we' re this close to going
home. You'll haveto jump.”

“No problem,” Barnard replied. The astronomer opened the hatch and clambered out onto the hull.
Thorpe made sure that the attitude control jets were disabled. The ship’sairlock openedto reved a
figure slhouetted againg the internd lighting.

Barnard jetted across the hundred metersto the ship. He landed feet first on the hull and was hel ped
insgde. Assoon ashewasin, theairlock door closed for along minute, then opened again.

“Y our turn, my love.”

“I'll seeyouindgde,” Amber replied astheir gauntletted hands brushed. Neither could fed the other
through the thick gloves, but somehow that did not matter. She followed Barnard' s example and floated
out through the open hatchway. A minute | ater, she, too, disappeared through the Number One airlock.

“Wall, old steed, | guessthisis goodbye,” Thorpe said as he punched instructions into the hopper’s
autopilot. The words were ahbit of dialogue from an ancient movie he had once seen. For some reason,
they struck him as appropriate.

Thorpe moved through the portside hatch and lined up carefully on the ship’ s habitat module. He pushed
off thelittle flyer’ shull and drifted acrossthe gulf of space. Helanded head first, catching himsdlf on
outstretched arms to absorb the energy. He then grabbed for ahandhold and levered hisfeet around to
dide smoothly through the open airlock.

“Welcome home,” Dieter Schmidt said.
“Thanks”
Schmidt reached for the airlock controls, but Thorpe stopped him. “Wait asecond. | want to seethis.”

The two of them watched the hopper for another half minute. Suddenly, itsengine cameto lifeand it
began to move away fromAdmiral Farragut .

“Where did you send it?”’
“I just gaveit ashort ten meter per second burst to get it away from the fleet. Okay, let’sgo inside.”

The outer door closed. Thorpe heard the sudden rush of air as his suit collapsed around him. He
unfastened his helmet as soon asthe airlock tdlltales turned green. Theinner door opened dowly
outward, revedling a hedmetless Amber Hastings waiting in the antechamber beyond. Before he could
move, she was on him, awkwardly throwing her arms around his neck. They kissed passionately until
they were out of bregth.

Amber let go and whispered, “I" ve wanted to do that for five long days. Welcome home, darling!”

“Welcome home yoursdlf. Careto share ashower?’



Her nose wrinkled. “The sooner, the better.”
#

The smal fleet hung motionlessin space athousand kilometers above the nucleus. At that distance,
Thunderstrike covered 30 degrees of arc, making it appear sSixty timesthe diameter of afull moon as
seen from Earth. The vantage point had been carefully chosen. It wasfar enough removed that the
human eye could take in the entire nucleus a a glance, yet close enough that the flegt’ s instrumentswould
record everything in minute detail. It wasaso sufficiently distant that the ships should bein no danger
from the explosion.

“T minus 10 minutes, and counting.”

The announcement from the flagship echoed throughAdmiral Farragut ’swardroom where most of the
expedition members had gathered to watch. Amber was wedged in beside Thorpein acorner whilethe
others crowded in front of the holoscreen. Captain Olafson, Engineer Stormgaard, and the two Barnards
had chosen to watch from the control room. No one, it seemed, wanted to view the detonation by
themsdves.

“Happy?’ Thorpe asked as he momentarily tightened his grip around Amber’ swaist.
She thought for amoment, and then nodded. “Y ou?’

“I'm glad it sdmost over. Ten minutes more and we' |l be able to plan our livesagain.”
“Whatare your planswhen thisisal over, Tom?’

Helooked at her for along moment and said, “I thought I’ d ask you to marry me.”

“Areyou serious?’ she asked, searching hisface for some sign that it was merely hiswarped sense of
humor. He returned her look with asteady gaze.

“Assarious as can be. If you'll have me.”

“You slly goon! Of course, | will haveyou. I’ vethought of little € se these past sx months.”
“Wadll, then. | guessitissattled. WE Il have the captain perform the ceremony right after the shot.”
“Maybe she won't want to be bothered.”

He shrugged. “ Then we' |l cross over toGargantua and have her captain doit. I’'m not particular.”
“What about al of your friends and mine?’

“I’d say we' ve got everyone we need right here.” Up until then, they had been speaking in quiet
whispers. Now Thorpe raised hisvoice. “How about it, folks? Careto attend awedding this
afternoon?’

Therewas aragged cheer followed by aflurry of congratulations. Then someone shushed them as
another announcement came over the intercom from the flagship.

“T minus five minutes, and counting!”

On the screen, Thundergtrike continued to rotate dowly, oblivious to what was about to occur. The
region around Ground Zero Crater wasinvisible, having passed into night severa hoursearlier.



Detonation was timed to take place the moment the crater was digned with the nucleus s velocity
vector. That way, whatever mass was split off would be hurled back aong the comet’ s orbital path,
giving the maximum forward impetus to the rest of the nucleus.

“Nervous?” Amber asked.
“About marrying you? Naw!”
“| was taking about the shot.”

“Oh, that! Not nervous so much asexcited. It'skind of like waiting for Christmas morning when you're
akid.

“Or getting ready for your first date,” someone chimed in.

“Or finalsweek in school,” Amber added.

“I haven't been this nervous since my second wedding,” Leon Albright interjected.
“What happened? Did she stand you up?’

“No, more sthe pity,” the geologist replied. “If | didn’t haveto pay her dimony every month, | would
never have signed on for this crazy expedition.”

Thejoke was met with more laughter than it deserved. Thorpe gazed over to where John Malvan had his
arm around Hilary Dorchester.

“Sorry you came dong, John?’

“Not me,” the Lunarian replied. “I hated auditing. | think | will see what can be doneto minethislittle
chunk we are about to split off. 1t ought to be just theright Size for moving into Earth orbit, don't you
think?’

“You know, it just might!” Thorpeagreed. “I’ll haveto seeif Mr. Smithisdill interested in such a
project.”

“T minus one minute!”

The tenson was suddenly a papable thing in the air. Amber reached out and grasped Thorpe's hand.
Throughout the wardroom, no one made a sound.

“Ten, nine, eight, seven, six, five, four...”
“Here' sto luck!” shewhispered, giving his hand aquick squeeze.
“three... two ... one ... detonate!”

#

The night Sde of Thunderstrike turned suddenly into full day as twenty-eight fountains of eye searing
brightness burst through the asteroid’ s crust and climbed the ebon sky. On the screen, the nucleus was
ablaze. Featuresthat had been hidden by darkness stood out in stark relief, their outlines etched by
violet-white radiance and sharp edged shadows.

The multiple geysers of fireroiled skyward, thrusting into space, expanding in the vacuum until they had



merged into asingle, boiling firestorm of radiance. Far beyond the nucleus, the vacuum thin coma
fluoresced asit reflected back the light of the explosion.

There was along moment of slenceinAdmiral Farragut 'swardroom, followed by pandemonium as
everyonetried to speak at once. Thorpe yelled for them to be quiet. 1t took severa seconds before the
angry buzzing subsided. Findly, the announcement from the flagship issued from the holoscreen.

“Thecrust didn’t hold! We have multiple crustal ruptures ... Surface sensorsreport a large ground
shock, but no measurable change in bulk velocity. Radar does not show any significant spalling.
There has been no major separation...”

Beside Thorpe, Amber was gazing in horror at the multiple steam jets boiling furioudy to space. It was
difficult to see such fury and redlize that absolutely nothing had changed. They watched the screen for
long minutesin Slence.

“How could we have been so wrong?” Amber asked finaly. “We knew there was risk with a couple of
thewdlls, but not al of them!”

“Y ou don’'t know they dl ruptured,” Thorpe reminded her.

“Enough did. We should have tried spalling off a piece somewheredse. Ground Zero Crater was just
too fractured.”

He shook his head. “Wewere dl through that. GZC was our best shot.”

“What are we going to do now, Tom?’

“Think upanew idea,” hesad.

“What new idea? We just wasted 28 kilograms of antimatter! We've lessthan 10 kilosleft.”

Gazing around the wardroom, Thorpe noted expressions of shock. He knew how they felt. Faillurewas
like being punched hard in the somach. It madeit difficult to think. For thefirst time, he began to
wonder if humanity weretruly doomed. It was athought he had ruthlesdy banished from histhinking until
thismoment. He disentangled himsalf from Amber and pushed off.

“Where are you going?’ she asked as she wiped large, globular tears from her eyes.
“I think I'll get drunk. Careto join me?’
“That won't solve anything.”

“Maybe not, but it will make mefed better.” With that, he pushed off for the wardroom hatch. Just
before reaching it, he turned and looked at the holoscreen. Thunderstrike’ s night hemi sphere continued
to boil with undiminished violence asageyser of steam roared into the black firmament. Despite the fury,
the nucleus continued on itsway, undaunted by the worst humanity could do toit.

PART 4: IMPULSE-MOMENTUM

CHAPTER 28



Scarred, but undefeated, the planetoid of ice continued its long fall toward the inner Solar

system. Humanity’ s efforts to blast loose a section of its surface had done little more than open up
new veins to the sun. The boil-off rate rose minutely, adding to the comet’ s burgeoning coma and
tail. Other than that, the titanic explosions had had remarkably little effect. The planetoid
dropped toward the sun, trading energy of position for energy of speed. Asit fell, theinvisible
grasp of Sol reached out to guide its path with mathematical precision. Each day brought it
closer to perihelion and the moment when it would swing around the sun and take deadly aim at
the Mother of Men.

#

The week following the abortive attempt to speed Thunderstrike inits orbit was abad onefor al
concerned. Tempersran raw throughout the fleet. There were adozen fistfights and two suicides.
Abuse of dcohol, dways aconcern in space, was rampant. Hangover cures were the most common
remedies dispensed in thefour ships sick bays.

If things were bad in the fleet, they were worse on Earth. For most of the past year, the public had not
thought much about the comet. Except for abrief flurry of interest at the time the nucleus gained its
popular name, Earth’ s billions had gone about their business confident that the scientists had matters
under control. Most had not even bothered to watch the detonations on holovision.

News of the disaster spread quickly. There had been a pause of severa hours while the enormity of what
had happened sank in. Then, one by one, the riots began.

In New Y ork, crowds converged on the old United Nations building that now housed Sky Watch and
severd other multinational agencies. In Toronto, they gathered around the North American Parliament.
In The Hague, they were drawn to the New Ridderzaal Tower. Everywhere they sought out centers of
authority for comfort, and when no such was forthcoming, they began to destroy. The disturbances, the
firgt of their kind since the last decade of the twentieth century, caught most police agencies off guard.
They raged for four days. At the end of that time, afragile calm descended over the planet. It wasa
cam in which the center of every mgor city was adorned with the shells of burned out buildings.

Even while theriots raged outside, the System Council went into emergency session to decide what to
do. They stayed at it for 120 straight hours, adjourning only when fatigue forced ahdt. They had
organized more than 60 working groups to ook into turning the Situation around. Unfortunately, no one
had any firm idea of how to proceed.

Out at the comet there were those who kept at their duties despite depression and not alittle

anger. Within hours, scientists began to study their recordings to pinpoint what had gonewrong. Their
first clue came when they were able to ook at the floor of Ground Zero Crater. Theice plain, which had
always been ringed with crevasses, was now crisscrossed by them. These new ruptures showed a
disturbing congruence with subterranean veins of stony material that underlay much of the crater.

For thefirst week after the explosion, conditionsin and around Ground Zero Crater made landing
hazardous. Pockets of superheated steam were trapped below the crust. Asthe steam cooled, it
condensed, leaving large, vacuum filled voids behind. The collapse of such pockets sent powerful shocks
radiating through the nucleus. If they were close enough to the surface, giant sinkholes opened asthe
crust collapsed benegth the sudden loss of underlying support.

When it wasfinally judged safe to ingpect the crater, Thorpe used his position as head of the Comet
Hastings Expedition to get himself assigned to the ground party. He joined Amos Carlton and severa
gpecidigsin one of Gargantua 'sauxiliary craft. The party landed next to the largest of the new



fissures. Vapor was dill steaming off the Sdes of the crevasse, forming athick fog that obscured the
floor of thefissure. Radar soundings put the crevasse depth at nearly eight kilometers.

“Look at that!” Amos Carlton muttered as he gazed at the opposite canyon wall. Down wherethe layer
of fog began, athick vein of stones could be seen cutting aong the length of the crevasse.

“I guessthat settlesit,” Thorpe replied. “ The scientists were right. Somehow therock acted as a siress
riser and the ice plug cracked dong the vein when wetried to lift it.”

The smdl party of explorers spent the next six hours obtaining samples of ice and rock for analysis. In
that time, they safely rode out four mgjor surface shocks and half adozen minor ones. A tired crew
climbed back into their ship as night fell once more over the crater. It was an even moretired Tom
Thorpe who cycled throughAdmiral Farragut 's Number One airlock two hourslater.

“How did it go?" Amber asked after giving him awelcoming kiss. She and Karin Olafson were the only
two people in the airlock antechamber, a circumstance that should have made him suspicious. Asit was,
Thorpe accepted their presence without thought.

“About as expected,” hereplied as he stripped off his vacuum suit. “ It was definitely the veins of rock
that did usin. Inaddition, Carlton thinks that our energy release formulas weretoo optimistic. The
recordings indicate that the antimatter annihilated much faster than expected. The pressure built up too
quickly and cracked theice plug.”

“How could that have happened?’ Karin Olafson asked.

“Who knows?” Thorpe replied with ashrug. “Maybe they didn’t use the proper temperature in their
calculations back on Earth. Maybe we had a scaling error in our equations. No one has ever released
56 kilos of pure energy al at once before.” One of the advantages of antimatter was that it was
effectively 200% efficient - onekilo of antimatter annihilated another of norma matter.

“What now?’ Amber asked.

“A good question, my love. Ground Zero Crater istoo broken up to try again. Evenif it were not, we
don’t have enough antimatter to launch atruly big chunk of it. Carlton sayswe are down to 8.2 kilos.
Heis checking with Earth to seeif they have any better ideas. Personally, | have my doubts.”

“Canwein this ship do anything to help?’ the captain asked.
“Can't think of anything just now. Maybewhen I’ ve dept oniit.”

Hiswel coming committee exchanged looks. That something was happening was obvious even through his
haze of fatigue.

“What' sgoing on?’
“People have been talking, Tom,” Amber said. “ They want to go home.”
“Home? But we aren’t finished out hereyet.”

“They think we are. Asyou said, thereis not much else we can do. They want to have sometime with
their familiesbefore the end.”

“Areyou giving up, too?’ he asked Karin Olafson.

She shrugged. “If I'm going to die, I’ d rather do it on Earth. W€ ve been gone for more than ayear, and



the congtruction battalion can handle anything that needs done out here.”

Thorpewas dlent for along moment. To abandon Thunderstrike wasto admit defeat. But, damniit, he
could not think of any way to retrieve the stuation! Hesighed. “Let medeeponit. If | can't think of a
good argument againgt it, I’ [l talk to Amaos Carlton about releasing us.”

#

A thoroughly degjected Halver Smith stood in his office and gazed across the bay toward San
Francisco. The black pall that had hovered over the city had largely disspated. He could see severd
military jumpers patrolling the businessdidtrict. They were supporting the troops brought in to quell the
rioting.

Nor had al of the riots been isolated to the city center. Closer to home, amob had tried to force the
tunndl leading from the mainland to SierraCorp’ s headquarters complex. Thefact that the corporation
had mounted the Comet Hastings Expedition somehow made them responsiblein the public mind. The
mob tried to force the access tunnel gates. They had been stopped when the security chief ordered the
tunndl flooded.

If theillogic of therioters disturbed Smith, at least it was understandable. That morning he had seen
something that had sickened him. There had been no news other than Thunderstrike for aweek now,
and one of the morning news programs had featured an interview with severa public figures. A buxom
holovid star had claimed the whole thing was a hoax by the big corporations to take control of the
economy. Another guest, aworld-renowned minister of the gospel, had declared the comet to be God' s
punishment for awicked humanity. Hewarned of dire consequencesif any further attempt were madeto
divert the nucleus.

Mostly, however, Smith was dejected by the newsthatAdmiral Farragut had spaced for home. He
couldn’t realy blame them. Still, it could not help but send thewrong signal. People were looking to
their governments and the System Council to save them. WithAdmiral Farragut coming home, it would
appear that they were abandoning al hope.

Turning from hiswindow, Smith gazed at the large hologram that had hung in his office for the past Sx
months. It showed the comet asit had appeared duringAdmiral Farragut ’s approach to the nucleus.
The comawas an iridescent backdrop to the crater-pocked nucleus in the foreground. Somehow, it did
not seem right that such a nondescript astronomica body would be the instrument of Earth’ s destruction.
As he gazed at the picture, he was distracted by the buzz of his desk intercom.

“What isit, Marla?’
“Congtance Forbinison theline, Mr. Smith. She seems agjitated.”
“I'll tekeit.”

Smith sat down at his desk and soon found himsdlf face to face with the coordinator. “ Good morning,
Congtance, or rather evening whereyou are.”

“Morning, Halver. | just got the word that your people have left Thunderstrike.”
“Thet iscorrect.”
“Surely you must know how thislooks.”

“l know it's awkward.”



“Damned awkward.”

“Look at it from their point of view. They chased the damned thing down, surveyed every square
centimeter of it, probed itsinterior, and damned near got killed doing it. They’ ve been out there four
times longer than anyone e se and they want to come home before the end.”

“I’'m going to order them back,” the coordinator said. “ Things are just too sengitive right now.”

“They won't go. In fact, they cannot. Admiral Farragut broke orbit nearly twelve hours ago. That
means that they have ended their boost and are now coasting in thisdirection. They haven't enough
reaction massto turn around. Why not use the Situation to our advantage? Announce that the expedition
members are being called home for consultations.”

“I suppose 'l haveto do just that,” shereplied. “On another subject, how goes antimatter production at
SeraSkies?

“Good. We ve amost got the third accelerator module powered up and online.” For the past Six
months, al of the orbiting power stations had been running their antimatter production facilities at full
capacity at the expense of broadcast power. Most of had been adding new antimatter facilitieson a
crash basis.

“WEe |l want to take everything we' ve got stockpiled and get it out to the fleet as quickly as
possible. They’ ve got lessthan 10 kilos to work with.”

“Then you're going to try the samething again?’ Smith asked.

“I don't know yet. However, if the council decidesthat is our best option, we want to have the antimatter
whereit can be used. How much can you contribute?’

“Three hundred grams as of yesterday morning. We might have another fifty gramsready by thistime
next month. What about the other power plants?’

“About the same. I’ d say we will be able to ship two additiond kilos out to the fleet.”
“That isn't very much,” Smith said.
“It' sal we have. It will haveto do.”

#

Tom Thorpe sat in the telescope control room aboardAdmiral Farragut and gazed at the screen. There
had not been much interest in astronomy lately, and he was taking advantage of the hiatusto review
everything in the ship’s computer concerning Thunderstrike. Ever since departing the nucleus, Thorpe
had been haunted by the thought that they had overlooked something vitd. After fourteen hours of study,
the feding was as strong as ever.

He watched as the comet rounded the sun in acomputer smulation. The smulation had been prepared
by the New Mexico study group and showed the comet’ s course and speed from periheion to impact on
Earth’ sleading hemisphere. 1t aso attempted to show the effects that would follow such acollison,
including atimospheric shockwaves, kilometer-high tsunamis, and crustal cracks that would boil the
oceans and submerge the planetary landmasses in white-hot magma. Thorpe watched the disaster
through to the end, and then cleared the screen in disgust.

Although the smulation satisfied a certain morbid curiosty, it did nothing to help resolve his



problem. What he needed was to step back from the problem and return to basics. He asked the
computer to retrieve Halver Smith’ s doctoral thesis on the economics of asteroid capture. Thorpe
remembered one section that dealt with the various methods by which an asteroid’ s orbit could be
modified. Within seconds, he found himsdlf face to face with the familiar document:

“ ... There are a number of methods by which the needed energy can be imparted to an asteroidal
body,” Smith had written. “ Each has its advantages and disadvantages. While some are obviously
not suited to the movement of the very large nickel-iron masses that are of most interest to the
gpace miner, all have their place in the grand scheme of things. Each is discussed in detail
below...

Thorpe let his eyes scan down Smith’ slist of possible techniques.
... Chemical, Fission, Fusion, lon, or Antimatter Rockets...

Thorpe continued looking. Rockets had been studied ad nauseam. Except for the last item on theligt,
they had been found woefully inadegquate. Theideaof moving Thunderstrike with an antimatter rocket
had received very serious scrutiny. 1t had been dropped only when it became obvious that humanity’s
stockpile of antimatter was not nearly large enough to do the job. The recent loss of 28 kilograms of the
precious fudl had done nothing to make the ideamore attractive.

... Nuclear pulse...

Thorpe smiled in spite of himsdlf. In the mid-twentieth century, someone had suggested that a Spacecraft
could be propelled by exploding atom bombs under it. Although serious studies had been conducted at
thetime, theidea had never gone anywhere - probably dueto inability to find anyone willing to fly such a
contraption. The idea had been resurrected briefly by the New Mexico study group. Asin the case of
the antimatter-powered rocket, the nuclear pulse drive required afar larger supply of explosives than the
human race possessed. Moreover, there was not sufficient time to build the requisite number of bombs
before Thunderstrike crashed into Earth.

... Smaller Body Impact...

Halver Smith had recommended the technique of deliberately crashing asmdl asteroid into alarger one
to modify itsorbit. The method required that the smaller asteroid orbit near the target, and in such away
that the collison would result in amore favorable orbit. The reason smaler body impact had never been
congdered for Thunderstrike was that the comet was aonein the firmament. Furthermore, they were
trying to accelerateit. To work, they would have to smash afaster rock into Thunderstrike strailing
hemisphere. No such candidate rock existed.

A diagram accompanied the discussion of how the game of cosmic billiards might be used to modify a
large asteroid’ s orbit. Thorpe gazed at it with bleary eyesfor long seconds. Ashedid so, darm bells
began to go off in hisbrain. Heruthlesdy clamped down on hisrising sense of excitement as he thought
through the ramifications.

Thunderstrike was like a sports car gpproaching an intersection out of control. Approaching that
intersection from another direction were a passenger vehicle and avery massivetruck. The sportster
would barely missthe passenger vehicle (in this case, Luna), and swerve into the path of the oncoming
truck (the Earth). Thetruck would broadside the sports car hafway through the intersection.

To date, al their efforts had gone into attempts toaccel erate Thunderstrike. After all, if your car is about
to be rammed from the Side, it makes no senseto dam on the brakes. Rather, you jam the accel erator
pedal to the floor and pray you can get out of theway intime.



However, what if the sports car dams on its brakes before reaching the intersection? Wouldn't the two
other vehicles sail safely through before the sports car entered? They had never serioudy considered
dowing Thunderstrike because at the angle the comet would approach Earth; its arrival would have to be
retarded by fifteen minutes. All other things being equa, dowing the comet safely was fivetimesmore
difficult than speeding it up.

Only, Thorpe wondered,what if all other things weren’t equal?

Thunderstrike would be crossing the Asteroid Belt seven months hence. What size rock would they have
to put in its path to gain those fifteen minutes?

“Let’'ssee,” Thorpe muttered to himself as he punched in the numbers, “the comet reaches the asteroid
belt in 200 days. If 6 X 10*tonsistoX as 200 daysisto fifteen minutes...” A few quick keystrokestold
him that the asteroid to do the job would mass 3 trillion tons. That was 10 times the size of The Rock .
Large, he decided, but not totaly out of the question.

His next programming task was more difficult. It involved usng computer symbolic logic, something he
had not done since college. He momentarily considered getting Amber to help. Shewasfar better at
symlog . Onelook at the chronometer changed hismind. The hour was late, and there would be plenty
of time to work the details out in the morning. Now he merely wanted to seeif theideawerefeasible,

He worked steadily for half an hour to formulate his request:

“Assuming an energy budget of 8 kilograms of antimatter, what bodies of at least 3 trillion tons mass can
be diverted into a collison while Thunderstrike iswithin the Asteroid Belt?’

No astronomical bodies match selection criteria.

He cursed under hisbreath. Theideafdt right. Hereformulated hisrequest. Perhaps a combination of
rocks could do the job:

“What combination of bodieswith atotal mass of 3 hillion tons can be diverted to collide with the comet
nucleus asit passesthrough the Asteroid Belt?

No astronomical bodies match selection criteria.

Thorpe frowned. He asked to see the orbital €l ements of the closest agteroids, and was reminded of
something he had long known. Despite its reputation, the Asteroid Belt is mostly empty space. The
nearest candidates were more than ten million kilometers distant from the comet’ sline-of-flight. That was
too big agulf to crossin only seven months.

Thorpe rubbed his burning eyes and decided to try one more time. Thistime he stripped hisrequest to its
bare minimum:



“What objects are sufficiently closeto the comet’ sline of flight that they can be diverted into acollision
using no morethan 8 kilograms of antimatter?’

The computer response was immediate: MP 17634 and MP 20618.

Thorpe stared at the numbersfor long seconds in dishelief. For, despite the fact that they were reference
numbers out of theCatalog of Minor Planets , he had no need to look them up. He recognized both
immediately.

They were Avaon andThe Rock .

CHAPTER 29

Thorpe stared at the screen for long seconds, not believing the glowing numbers before him. 1t wastoo
incredible. Out of al the asteroidsin the Solar system, the computer had selected the only two whose
catalog numbers he knew. Somehow, he must have dipped up in his programming. It took amoment to
redlize that the only way the computer could have learned those numbers from him wasto read hismind.
Thorpe moved hands made clumsy by fatigue back to the control board and caused the short program he
had constructed to be displayed. It didn’t take long to discover what had happened.

The program had been intended to find candidate asteroids insde the Asteroid Belt. When the computer
twice frugtrated his quest, he had stripped the question of most of itsquaifiers. When he had done that,
he d inadvertently set the machine to scanning theCatalog of Minor Planets . It had checked all known
agteroids for their future locations with respect to Thunderstrike. That the only two candidates selected
were captive asteroids was not as surprising as he had first thought. On further reflection, it could hardly
have been otherwise.

There were gpproximately 100,000 minor planetsin the Solar system. They varied in sizefrom Ceres -
twice Thunderstrike' s diameter and twenty timesits mass - to rocks as smdl asten meters. Most lay ina
thick belt between Mars and Jupiter. They were the materid from which atenth planet might have
formed if not for Jupiter’ sinfluence. The belt was atorus some 2 billion kilometersin circumference and
300 million kilometersthick. It wasvery sparsdy populated.

The sheer Sze of the belt was what had defeated past attempts at mining the asteroids, and had made
asteroid capture the only viable solution to the problem. The first step of any capture program wasto
aign the candidate rock’ s orbita plane with that of Earth, to put it into the ecliptic.

Thunderstrike orbited in the ecliptic. Thus, Thorpe belatedly redlized, the very fact that he had been
looking to divert the comet from Earth guaranteed that the program would choose asteroids with orbits
dready intheedliptic. Avalon andThe Rock weretwo such.

Satisfied that fatigue was not causing hismind to play tricks, Thorpe called for adisplay of Avalon’sorbit
along with that of Thunderstrike. It took a few seconds for the computer to add the asteroid to the New
Mexico study group’ssimulation. As he watched Thunderstrike sweep toward the sun, he noted that it



passed Avaon at arange of one million kilometers. That was practically adirect hit on the scale of the
Solar system.

Thorpe keyed for Avaon'svitd statistics. He was disgppointed. Avalon’s mass was dightly more than
1.5trillion tons, fivetimesThe Rock *s mass, but only half of what he needed to dow Thunderstrike. No,
he decided, that was not right either. Threetrillion tonswas required if the collision took place 200 days
before the comet reached Earth. Avaon orbited insde Earth’ sorbit. If Avalon wereto be used, the
collison would come only 80 days before I-Day. To achieve the same delay would require amass of 8
trilliontons.

The hope that had welled within him was suddenly dashed on the rocks of hard redlity. It was beginning
to look as though he had been on afantasy trip.

Out of frudtration, Thorpe broke into the comet simulation and modified the program to smulate a
callisonwith Avaon atllmpact minus 80 days . Instead of agrazing blow againgt the Earth’sleading
hemisphere, he expected to see the comet hit dead center. He watched the golden symbol swing around
the sun and head for Earth. Asit did so, thetail of the comet swept across the doomed world. Asit did
S0, the screen began to blur. After sixteen hours, Thorpe s eyesfdt like boiled onions. He rubbed them.

When next he looked at the screen, the Earth had moved past the point of collison and was sailing
unmolested on itsjourney around the sun. Thorpe blinked and looked again. He spent the next severa
moments staring &t the screen, pondering what he had just discovered. He saved the file under his
persona security code, and then blanked the screen. Adrendine coursed through hisveins as he levered
hislegs clear of the control board and kicked off. A few minuteslater, he found himsdf a the ship’'s
comm center. Hewas till composing the confidential message to his boss as he entered the deserted
compartment.

Again, it seemed, Halver Smith wasto be the guardian of aterrible secret.
#

If The Hague had been beautiful in winter, it was even more so in late summer. Smith strolled out of his
hotel and headed for the New Ridderzaa Tower some two kilometersaway. As he passed beneath the
sweeping branches of linden and m, hislungsinhaed the fragrance of flowers. Eventhislateinthe
season, the parks and byways of the city were ariot of floral color.

He crossed one of the city’ s numerous canas and entered awide park. Once out from under the treeshe
was able to see System Council Headquarters bulking large in the distance. When he had been herein
January, the black building had merely been the headquarters of one of severa supranational agencies.
Now it was the de facto capita of the human race. In Smith’s opinion, if the comet could get people
used to cooperdting, it might well prove ablessing in disguise.

Smith reached the new security fence that surrounded the tower and showed the guard his identification.
He was quickly escorted to the spacious lobby beyond. Asin January, he found a guide waiting for
him. Hefollowed her to alift, and from there was quickly whisked to the chief coordinator’ s office.

“Once again the man from Cdifornia requests an urgent private meeting on asubject he refusesto
disclose,” Constance Forbin said as she greeted him.

“Sorry to be so melodramatic. | have my reasons.”

Shelaughed humorlesdy. “Believe me, after the last time, you are the one man who can get aprivate
audience with me whenever hewants. | takeit that the subject is once again the comet.”



“Itis”

“What now?’

“I’'m here to announce a solution to our problem, but onethat carries with it other problems.”
“Goon.”

“Three days ago, | got along persona message from Tom Thorpe. He' s come up with a scenario for
rendering the comet harmless.”

“Interesting, Snce no onedsehas.”
“When you hear it, you'll understand,” Smith assured her.

He explained Thorpe sideafor diverting Avaon into Thunderstrike' s path, thereby dowing the
comet. He then told her why thiswas a possible solution to the problem of saving Earth.

When hefinished, Constance sat back in her chair, stunned. ” Of course, you' ve checked thisout.”
“Erwin Kanzler did acomplete study. | have the resultswith me. He agreeswith Thorpe.”

“The priceisgoing to be damned high!”

“Not ashigh asif wedon't stop it.”

The chief coordinator regarded Smith over steepled fingersfor nearly aminute. Findly, shesad, “1 must
say, Halver, that | find your visits are about dl the stimulation | can stand these days.”

“Now you know why | ingsted on a private mesting.”
“WEe I haveto handlethis carefully if we areto avoid amgor schism.”
“| doubt youcan avoid one.”

“We can delay theinevitable. | will start gathering up ateam of reliable people. If thisisgoing to work,
we haven't much timeto prepare.”

#

John Mavan sought out Amber Hastings aboardAdmiral Farragut aweek later. The freighter was
fifteen days out of Thunderstrike and ten weeks from Earth. Captain Olafson had offered to activate the
cold deep tanks for anyone who wanted the voyage to pass quickly. There had been no takers. If the
human race had less than ayear to live, no one wanted to deep away aquarter of their remaining life

span.

“May | speak with you?" he asked after discovering her in the wardroom having adrinking bulb of
coffee.

“Sure. Strap yourself down.”
“In private.”

There was something about the ook on hisface that made Amber redlize that whatever he wanted to
discuss was serious.



“Where?’
“Hydroponics ought to be empty thistime of day.”

As predicted, they found the compartment empty. The chief engineer normally tended the ship’s garden,
and then only an hour or so each day.

“What' sthe matter?” Amber asked.
“I"ve received a coded message from the Prime Minister.”

“Oh?’ sheasked. Asfar as she knew, Mavan had not heard from the Republic since the expedition had
been co-opted for the effort to divert Thunderstrike. “1 thought you were out of that business.”

“Sodid I. Apparently, we were both wrong. Prime Minister Hobart is concerned about reports he has
been receiving from his agents on Earth. About aweek ago, anumber of personnel from the
Thundergtrike Project were transferred toNewton Sation .

She shrugged. “So what?’

“So, we don’'t know the reason for the transfers and no one seemsto be talking. None of the transferees
was Lunarian. There are dso rumorsthatGargantua andGoliath have been ordered to space, and that
some new classified research is being done on the Sky Watch computers.”

“What hasdl thisto do with us?’
“The Prime Minigter thinks the impetus for whatever is going on came from thisship.”
“What?’

“That' swhat his message said. The Republic’ sintelligence service has been looking into the matter. They
discovered that dl of these strange happenings began immediately after Halver Smith sought aprivate
audience with Congtance Forbin. The two of them then spent most of the night closeted with her close
advisers”

Amber blinked. There was something about the way this conversation was going that she did not care
for. “Isthat supposed to mean something to me?’

“Intelligence checked further. Apparently, we have agentsinsde SierraCorp Headquarters. They say
that Smith received a coded message at home three days before he went to see the coordinator. The
message originated onboard this ship.”

“Thomaes?’

Malvan nodded.

“That' simpossible. He would have said something to me.”

“You sy hedidn't?

She shook her head. “Not aword.”

“The Prime Minister wants usto find out what' sgoing on.”
#



Amber lay with her head on Thorpe s chest. Thetwo of them were lightly restrained by an
eadtic-deeping strap. Despite poets who waxed lyrica on the subject, making lovein zero gravity had
itsinconveniences. Not the least of these was the tendency for a couple to drift apart at inopportune
moments. Numerous appliances had been invented over the yearsto solve the problem. The deeping
strap was one of the best.

“What are you thinking about?” Amber asked after along silence. She shivered as Thorpe sfingers
traced a pattern at the base of her spine.

“I’ve been thinking about getting married. Time we talked to the captain.”
“I agree”

After thefailure to divert Thunderstrike, neither had mentioned marriage for nearly aweek. The mood
aboard ship had been too depressing. Later, they had discussed it only in passing. For the past week,
Amber had said nothing at al since she had sensed that something was bothering Tom. After her
discussion with Mavan, she knew that she had been right.

“What about tomorrow?’

“To spesk to the captain?’

“Hell, no! We'll hold the ceremony.”

Shelifted her head and stared at him. “ Are you serious?’

“Why not? We ll tie the knot in the wardroom right after the noon medal.”
“We should talk to Captain Olafson first. She may have other plans.”

Thorpe laughed. It was a sound she had not heard out of him for far too long. “Somehow | doubt that
her cdendar is exactly crammed for the next ten weeks.”

“Even s0, we ought to consult her.”

“Fine. WE |l tak to her fird thing in the morning.”

“All right.” Amber hesitated, and then said, “ Thomas?’

“Uhhuh?’

“Areyou keeping something from me?’

Nestled as shewasin hisarms, Amber thought she felt a sudden stiffening of hisbody.

“What do you mean?’

“John Mavan saysthat strange things are happening on Earth. He wanted to know if | knew anything.”
“What sort of things?’

Amber recounted what Mavan had told her about the new study group being established on Newton
Station and the rumors concerning the departure of Gargantua andGoliath from Thunderstrike. She
finished by saying, “Mavan thinksyou are behind dl of this”

“How the hdl canl beinvolved?” Thorpeasked. “I'm il haf ahbillion kilometers from the action.”



“He thinks you sent the message that started dl of this. We ve checked and there snothing in the
communicationslog about it, but, of course, that doesn’'t mean awholelot.”

“Why does he think that?’

She explained about the Lunarian agents at SierraCorp headquarters.
“I'll haveto tell the boss”

“Don’t change the subject. Did you send such amessage?’

Thorpe sighed and sat up, causing her to brace her feet againgt the bulkhead to keep from floating
away. She grabbed the deeping strap, and rotated hersdlf into a Sitting position beside him.

“Didyou?’ sheindsted.

Thorpe nodded dowly. “Guilty as charged, Y our Honor.”

“What could you possibly have said to get them so excited?’

“I’vefound away to stop the comet.”

She gasped and clasped her hands over her breagts. “ That’ swonderful! How can we do it?’

Thorpetold her of hislong day and of how he had eventually thought of diverting Avaon into the comet’s
path to dow it down.

She gazed at him as ateacher does adightly backward child. It was not the reaction he had expected.
“What' swrong?’

“My poor darling, don’t you redlize we thought of that? Not Avalon, of course, but we have checked
into the possibility of crashing asmaller rock into Thunderdtrike quite thoroughly. Nothing large enoughiis
anywhere near the comet’ sorbital track. How bigisthis Avaon, anyway?’

Thorpetold her.

Her eyestook on the blankness of one who is deep in concentration, and then she shook her head. “It
won't work! Not nearly massive enough.”

He hesitated for long seconds, unable to meet her gaze. Then he said, “ Actudly, my plan involvestwo
callisons. Crashing Avaon into Thunderstrike merely sets up the second hit.”

“Don't tell me you' ve foundtwo asteroids to throw into the comet’ s path!”
“No, not two asteroids.”

“Thenwhat?’

“Do you remember how we discovered that Thunderstrike would hit Earth?”

“I"d have more chance of forgetting my first act of love,” shereplied. “I till blush when | think of what a
damned fool | made of mysdf. First | tell you thereisn’t asnowball’s chancein hell - pun intended - of a
collison, then | calculate a drike againgt Earth’ sleading hemisphere.”

“Not at first,” he reminded her. “ Y our first calculation showed that the nucleus would come close, but



miss”
“That' s because | wasn't using acomplete gravitational model. The one |l had didn’t include...” Horror
crossed Amber’ sface as her brain outraced her mouth. “No, there has to be another way!”

“I wish therewere,” Thorpe replied, letting the pent up emotion spill out of himin arush. “ Avaonwon't
dow Thunderstrike enough for Earth to get out of the comet’ sway. Itwill dlow Lunato interposeitself
between the two.

“If Thunderstrike collideswith Avaon, it will smash down in the center of Luna Farsde 86 days
later. Lunawill stopitinitstracks...”

“And be destroyed!”

CHAPTER 30

Copernicus Crater bulked large in the view wall of the Prime Minister’ s conference room. The scene,
taken at an oblique angle from low orbit, showed the crater’ sterraced walls and the mountainous central
pesksin sharp relief. To the south, athin line marked the route of the Circum-LunaMonorail. A cluster
of tiny domes was scattered among the centra peaks at the end of one of the monorail’ s spur lines. The
domes marked the location of theice minesthat made Copernicus so important to the Republic's
€conomy.

Around the conference table sat adozen of Luna s most influentia men and women. Although many were
members of the Nationdist Party, it was by no meansaNationdist assembly. Fierre Robles, John
Hobart’ s predecessor as Prime Minister, was there to represent the Conservatives, as were the leaders
of the two smaller parties. Rounding out the gathering were Nidls Grayson from Farside Observatory
and Albert Portero from the university.

John Hobart stood at the front of the table and gazed out over the hastily summoned group. It was
obvious from his expression that he wasfar from happy. Helost no time getting to the point.

“We have received some very disturbing news from our agent aboardAdmiral Farragut . Professor
Grayson, if you please.”

Niels Grayson stood and walked to the lectern that had been set up at one end of the conference

room. Twenty-four hours earlier, he had been at Farside Observatory. He had spent twelve of those
hourstraveling. First, an unscheduled rolligon ride to Hadley’ s Crossroads, then amoon jumper flight to
LunaCity. Hewastired and irritable, and more than alittle shell shocked by the newsthat had awaited
him at the end of thejourney. Nevertheess, he had had nearly eight hours to study the implications of
Mavan's emergency message.

“Those of you with your backsto the view wall should turn around,” he warned. Grayson touched a
control and the view of Copernicus faded, to be replaced by afamiliar diagram of the Solar system. On
it, Thunderstrike seliptica orbit rounded the sun and ended abruptly at the circle that represented
Earth’sorbit about Sol. A tiny comet symbol followed the dllipse around the sun and then began moving
toward the two spheres that represented Earth and itsmoon. As the comet closed on the double planet,
the scale changed to show Earth and Lunain close-up. The comet swept outward toward the two orbs,
closing on Earth’ s orbit from below and behind at athirty-degree angle. Time and date numbers were
displayed in the upper right corner of the screen.



“Asyou can see by the diagram, the comet will arrive in the Earth-Moon system on July 17 of next

year. Asthings now stand, Thunderstrike will passvery closeto Luna, sweeping over the Orientale Basin
at an dtitude of about 1500 kilometers. That isalittle lessthan one-half alunar diameter - avery close
miss by any standard.

“Luna sgravitationd field isonly one-sixth that of Earth. Nevertheless, that field will affect the comet asit
sweeps by at arelative speed of approximately 10 kps. The path of the comet will be bent in the
direction of Earth. Although thetotal deflection will belessthan one degree, it will be sufficient to
transform a potential miss of 5000 kilometersinto agrazing collison. The comet will strikethe Earth's
leading edge just above the planet’ s equator in the area of the Indian Ocean.

“Todatedl of humanity’ s efforts have gone to accelerating the ice asteroid adong its orbit. Many have
asked why we do not smply deflect it to the Side, thus ensuring amiss. Unfortunately, when the object
masses what Thunderstrike does, that is easier said than done. In fact, changing the asteroid’ s vel ocity
adongitsline of flight ismore efficient than asideways thrust would be.

“Y¢, if thecomet isdill in the same orbit, won't it hit the Earth anyway? 1t will not. Remember that the
Earthisamoving target. By acceerating the asteroid, we cause it to arrive at the rendezvous point

early. By thetimethe planet dso arrives, the comet will have swept safdly past. Sinceits orbit intersects
that of Earth, it will still be adanger. However, if we can cause it to missthisfirgt time, subsequent
encounters with Jupiter ought to changeits orbit sufficiently that it will no longer beadanger. Even
without Jupiter’ sinfluence, we would have centuriesin which to move the comet to aless dangerous
orbit. To ensure aclean missat Earth, the comet must arrive three minutes early. That would trandate
into amiss distance at Lunaof some four thousand kilometers.

“Asal of you know, the effort to accelerate the ice asteroid has thus far failed. | will not go into the
reasons for that failure, sufficeto say that it had to betried. For the past month, the system’ s scientists
and astronomers have searched for anew means of diverting the comet. Our people on Earth recently
reported activity indicating that anew - and secret - attempt was being planned. John Malvan, Luna's
representative on the Comet Hastings Expedition was able to discover the detail s of this secret plan and
has recently reported them to us. It isnewsthat no Lunarian can welcome. Malvan reports that the
terredtriad s are planning to save Earth by diverting the comet into acollison with Lunal”

There was a sudden angry buzzing around the room. Most of the participants had been told that the
meeting involved amatter vital to the safety of the Republic, but had been given no details. One of the
Nationalist MPs asked, “How isthat possible?’

The angry murmurs died away as Professor Grayson explained. “ They plan to position an asteroid named
Avdonin Thundergtrike s path on the inbound leg of itsorbit. Thunderstrikewill collide with Avaon 86
daysbeforeitsarriva in the Earth-Moon system.” Grayson used a control to cause ascarlet marker to
appear near where the comet’ s orbital track crossed that of Earth on itsinbound leg. “If they succeed,
the collison will have the opposite effect of the one we ve been attempting. It will dow the comet’s
gpeed dightly. Therewill also beadight changein orbital path, but that change will betoo small to be
noticed. Whatwill be noticed isthe timing of the comet’ s entry into the Earth-Moon system. The
nucleuswill arrive gpproximately 150 seconds later than origindly planned.”

“That hardly sounds significant,” Harold Barnes, the banker, said.

“Normally, it wouldn’t be. However, it will give the Earth and Moon additiona minutesto move across
the comet’ sorbit. Effectively, both orbs move around the sun at 30 kilometers per second. The angle of
approach causes some foreshortening, so the actua transverse velocity islessthan that. Still, 150
seconds equates to 2,500 additiona kilometersthat Lunawill move acrossthe comet’sline of flight. In



those few minutes, Lunawill interpose herself between the comet and Earth. Thunderstrike will crash
down in the middle of Farside at 14:27 Hours, July 17, 2087. Needlessto say, such acataclysm will
utterly destroy our small world.”

“Arewe sure of our facts here?’ Pierre Robles asked.

“That we are,” Hobart replied. “ Ever snce Mavan's message, our agents on Earth have been working
their sources overtime. All indications are that Constance Forbin has set the Avaon option into motion.
The question facing us now iswhat do we do about it?’

“Whatshould we do about it?’ one of the Nationalist MPswho was aso an ordained minister
asked. “After dl, it would seem achoice between trading Lunaand its millionsfor Earth and its billions.”

“No oneis suggesting that we sacrifice Earth to avoid Luna’ s destruction,” Hobart snapped. “ If we must
die to save the homeworld, then so beit! What worries meisthat this new option will foreclose dl
others. The problem of diverting the comet isadifficult one. Oncetheterrestrias are given away o,
they will cease seeking better solutions. After dl, it isn't their world that will be destroyed any longer.”

“Just as we have concentrated on our own affairs these past sx months?’ the leader of the Radicals
asked.

“That isacanard, Juan Aurrelios, and you know it!” Barnesgrowled. “If Earth isto be destroyed, we
must look to our own surviva.”

Hobart held up ahand. “No, the distinguished member from Tycho Terraceis correct. We have tended
to seethiscrissin terms of our own surviva, not thet of theterrestrials. Our task now isto make sure
that they do not do the sameto us. We must come up with asolution that ismutually beneficial . This
ideaof using Lunafor target practiceis abad one and they must continue seeking waysto accelerate the
comet, not dow it down.”

“Andif therearen’t any such?’

“There hasto be. We just have not thought about it enough yet. What if they suddenly discover an
approach after they have diverted Avaon into Thunderstrike? Once the comet isdowed by this
collison, therewill be no avoiding adisaster. Lunacould well be destroyed for no good reason.”

“Do we even know that Lunawill survive such acataclysm?’
“Professor Portero has been studying that. Professor?”

Portero, the astrophysicist from the University of Luna, leaned forward. “In truth, Citizen, | do not know
the answer to that question. At 500 kilometers, Thunderstrikeis very close to the maximum asteroid that
Luna can safely withstand without breaking up. Luckily, it isan asteroid of ice rather than one of iron. A
metal meteor of that Sze would split thissmal globe asunder. 1t will be very bad in any event, and will
throw megatons of debrisinto orbit. The meteor danger to Earth and dl orbita ingtalationswill be very
high for decades, perhaps centuries.”

“Those are both good arguments why humanity should be working to avoid any collision,” Hobart
replied. “If the nucleus strikes Earth, we here on Luna could be pulverized by the resulting meteor storm.
If we are struck, Lunamay bresk up. What will happen to life on Earth if the tides are substantially
disrupted? For that matter, what isto sop alarge chunk of lunar materid from crashing down on Earth
anyway, bringing on the very cataclysm that they aretrying to avoid?’

There was amurmur of agreement around the table. Sensing this, Hobart scanned the double row of



angry faces, and said, “I take it that no one wishes to cooperate in this abomination. Now then, how do
we stop them?’

#

The corridors of Admiral Farragut were lit with the soft blue light with which spaceshipssmulate

night. Even for those who had lived their livesin the artificia environments of the Moon, this concession
to humanity’ sinbred circadian rhythm was a necessity. Thorpe pulled himsdlf hand over hand through the
blue gloom. He stopped when he reached the closed hatch leading to the telescope control room.
Steadying himsdlf on one of the handholds provided for that purpose, he rapped softly on the hatch, then
openedit.

The compartment beyond was dark save for the glow of the big screen. Amber sat in the right hand
observer’s sedt, her head and shoulders silhouetted againgt the glow. The telescope was focused on the
Earth and Moon, both of which appeared as haf-lit oheres. The Earth was dazzling white compared to
the softer gray of Luna. The home world was decorated in its characterigtic swirls of white cloud and
blue ocean.

“May | comein?’ he asked softly.
Amber turned to glance at him over her shoulder and said, “ Sure.”

He closed the hatch and swam to the | eft seat where he strapped down before turning to face her. “Don’'t
you think you' re being a bit silly about this?’

“About what?" she asked, her toneflat and her voicelifeless. Her normaly immaculate jumpsuit was
wrinkled and her hair unkempt. The bags under her eyes gave testimony to the amount of deep she had
had in the past 72 hours.

“You can't sday mad & meforever. Timefor you to come out of your shell and get on with your life”
“What life, Thomas?’

“Look,” hegrowled, “I’m sorry someone el se didn’t come up with the damned idea of using the Moon to
block Thunderstrike. Unfortunately, | am the one who ssumbled onto it. What would you have had me
do, forget about it?’

Anger flashed in her eyes. *Y ou could have told me what you' d found. Y ou could have confided in me,
my love! ”

“How could 1?7’ he asked. “Would you have kept the secret?’
“Why did it haveto be asecret?’

“Because they’rerioting on Earth, damn it! They arerioting because wefailed in our last attempt. What
do you think they will do if we get their hopes up again, only to dash them? My God, they would have
burned down every city on the planet. No, better to be sure | hadn’t made a mistake before announcing
the plan.”

“Y ou mean before you let the Republic in on your schemeto destroy it, don't you?” she snapped.

He nodded. “There' s some truth to that. | had hoped we could make sure of our facts before the
inevitableinterplanetary rift. That’simpossble now, of course.”



“You aren’t suggesting that Malvan and | shouldn’t have reported what we knew?’

“No, I’'m not suggesting that at al. Y our government has every right to know. | just hope we haven't
dtirred things up for no reason. What if my ideaturns out not to be practica ?’

“Itwon't,” Amber replied. “1’ ve spent the past three days checking your figures. Y ou are correct. If
Thunderstrike can be made to collide with Avalon, itstotal momentum will be reduced by 2.5
thousandths of a percent. That will delay the nucleus sarrival by 173 seconds, more than enough time
for Lunato move across the comet’ sline of flight. My caculationsindicate impact will take place near
Korolev Crater some 600 kilometers east of Farside Observatory.”

“Isthat what you’ ve been doing? Checking my math?’

“That and trying to find another solution. Inthat, | have failed miserably, Thomas. Everything | try
requires more energy, time, or resources than we have available. 1t'sfunny. Indiscussonswith
colleagues, | have often spoken of the immutable and unchanging physica laws. | don't think I’ ve ever
truly understood what that means until now.”

“Then you agreethat it is necessary to direct Thunderstrike into Lunain order to save Earth?’ Now that
his eyes had adjusted to the dim light, Thorpe could see Amber’ s face had been marked by the fat
globular tearsthat form in zero gravity.

Shelooked at him with sad eyes no longer capable of producing tears. “| agree, Thomas. | agree
intellectudly, professondly, clinicaly. Sowhy doesmy every ingtinct rebel againg theidea? Why must
my world die to save yours?’

“Ligtento what you are saying, my love.”

Shesighed. “1 know. It doesn't come out right. Earth is humanity’ shome. It must be saved at all costs.
The degtruction of alittle frontier world like Lunaisasmall priceto pay. Those arethefacts, Thomas,
only they don’t make me feel any better. ”

“| don't fed particularly good about it either. | just do not see that we have any choice. You find mea
choiceand I’ll by damned takeiit!”

Sheleaned over and kissed him lightly on thelips. “My poor dear. Y ou'refeding guilty, aren’'t you?’
“Wouldn't anyone?’

“I suppose,” shereplied. “1 think we both need sometimeto think thisthrough. If you don’'t mind, I'll
move back into my own cabin for awhile.”

“If that iswhat you truly want.”

“Itisn’t what | want, but it would be better for both of us.”
“And our wedding?’

“It hardly seemsimportant just now, doesit?’

“It’ simportant to me.”

“It wouldn't befair to marry you when I’min my current mood. Give me timeto regain my equilibrium.
Peass?”



“I suppose | don't have much choicein the matter, do |7 He unstrapped from his sest and kicked off for
the hatch. Heturned to face her. Despite her fatigue and the general gloom in the compartment, she was
dill the most beautiful woman he had ever seen. “I'll giveyou sometime. All thetime until wereach
Earthif you needit. I'll be there when you need me.”

“Thank you,” shesaid smply.

Thorpe glanced up at the beautiful blue-white world that was the home of eight billion innocent
people. Beyond it was the slver-grey orb on whaose surface dwelt 10 million other innocents. Thiswas
one of those Stuations where no oneisin thewrong.

“I wishto hdll I had never heard of that goddamned comet!” With that, he left Amber aone with her
thoughts. He dammed the hatch on hisway ouit.

#

It fell to Roland Jennings, Luna s Consul General in San Francisco, to deliver the Republic' s responseto
what was being cdled “The Avaon Option.” Jennings aide, Austin Branniger, accompanied him to The
Hague to meet with Constance Forbin. The two were ushered into the chief coordinator’ s office near
midnight five days after Lunahad learned of the plan to divert Thunderstrike into the Moon.

“Consul Jennings. Citizen Branniger,” the coordinator said as she greeted the two men. “It’ san honor to
receive two such distinguished representatives of the Republic, even at such alate hour. Please, be
Segted.”

“We thank you for the courtesy of seeing us, Madame Coordinator. Y ou know why we are here, of
course.” Despite his confident manner, Jennings was as nervous as a Third Undersecretary for Protocol
at hisfirst state reception. He knew the enormous stakes for which he was abouit to play.

“Y our Prime Minigter outlined the discussion in hismessage.”
“Isit true? Are you planning to divert the comet into Farsde?’

Constance held out her handsin abroad gesture that signified her hel plessness. “What would you have
me do, Citizen Consul? Should | lie and tell you that we aren’t considering every method possibleto
savethisworld?’

“I would have you give me asimple, honest answer.”

“Very wdl. Yes, we are looking into the Avalon Option. We have established aworking group aboard
Newton Station where they can concentrate on the problem. So far, they can see no flawsin the plan.”

“Have you taken any concrete stepsto actudly proceed with this option?” Austin Branniger asked.
“Not yet.”
“What about these rumorsthat you have dispatched two of the cargo carriersto Avalon?’

“Just rumorsfor the moment, Citizen Jennings. We will not dispatch ships until we are certain that the
option isthe only one possible. Wewill, of course, inform your government if we cometo that decison.”

“Arewethen to diefor the sake of Earth?”

“What sort of barbarians do you take usfor? If it should happen, we will, of course, evacuate Luna
before the comet’sarrival. That isone of the things the working group is studying.”



“And if we do not wish to evacuate?’
“Does Luna have a better ideafor stopping Thunderstrike?’
“Our scientistsareworking on it,” Jennings replied.

“They have been working on it for the past sx months,” Constance reminded him. “We need an idea
now! There sonly so much one can do with eight kilos of antimatter, you know.”

“Lunais prepared to offer you another four kilograms.”

“Oh?" Constance Forbin asked as her eyebrows rosein surprise. “It seemsto me that we asked your
government just last month to provide antimatter to the common pool. Y ou had noneto spare. Areyour
production facilities so efficient that you can produce four kilosin asingle month?’

“Y ou know they aren’t, Mrs. Forbin. Y our request was turned down because we felt we needed that
fue to survive during the post-impact period.”

“And now?’

“Now it seems more prudent to use the antimeatter to divert the comet and avoid impact atogether.”
“And do you have ascenario in which 12 kilos of antimatter can accomplish that feat?’

“I'mno scientig.”

“Nor am |. The onething | do know, isthat timeisrunning out. If aviable dternativeisnot found soon,
we will have to exercise the Avaon Option.”

Roland Jennings regarded the coordinator with hard eyes. “We cannot dlow that, Madame
Coordinator. That isthe message | have been ordered to ddiver thisnight.”

“That sounded like athreat, Mr. Consul-Generd.”

“I meant it asawarning, Madame Coordinator. The Republic of Lunawill not dlow itsdlf to be made a
target of thismassve agteroid. It isour position that amore equitable solution exigts, and dl that is
needed to find it isa proper incentive.”

Constance Forbin leaned back in her chair. “And just how do you propose to stop us?’
“We hope to reason with you. If that isinsufficient, we are prepared to use force.”
“Force?’

“Even as we speak, the Republic is equipping a dozen ships for war operations. Those vessalswill put to
pace at thefirst Sgn you have initiated operationsto move Avaon. They will take possession of Avaon
if necessary and deny your people access. Naturally, we hope matterswon't cometo that.”

“Aren't you forgetting the Peace Force, Citizen?’

He shook his head. “The Force has only three shipsin Earth orbit a the moment. One of theseis
undergoing generd maintenance and cannot leave. Our own fledgling navy will be strong enough to hold
their own againgt any fleet you can send againgt usfor aslong asit matters. Remember, you must movea
massive asteroid into Thunderstrike spath. Al that isrequired of usisto stop you.”



“Have you considered that you are sentencing Earth to death?’

“Wedon't bdieve that, Madame Coordinator. As | have stated, we are confident the scientistswill come
up with another method intime.”

“And if they don't?’
“They must. Thereisno other vidble dterndive.”
“And that isyour last word?’

“I have delivered my message, Mrs. Forbin. Let me assure you that on this matter, there can be no
negotigtions.”
The coordinator drummed her fingers on her desk. “May | have some time to consult my people, Citizen

Jennings?’
“Of course”

“Very well, our ambassador on Lunawill give our response to your Prime Minister no later than 12:00
hours, day after tomorrow.”

CHAPTER 31

Barbara Martinez was coifed, perfumed, and dressed in an evening gown that cost more than she made
inayear. Her companion was also dressed formally. He sat beside her in the back seat of the
chauffeured groundcar and gazed out the window at the streets of Manhattan’s Old City.

“I’'mnot sure | understand al of this, Mr. Smith,” Barbara said, finally getting up the courage to spesk to
the man who had picked her up ten minutes earlier.

Helooked a her sharply. “Didn’t they brief you before you left the sation?”

“No, gr. They piled meinto an orbital ferry and told me | would be briefed when | got here. For the
past two hours |’ ve had my head planted in abeautician’ s hemet.”

Smith sghed and leaned back in the plush seet. “It'sredly quitesmple. It hasfdlento usto bresk the
newsto Carlos Sandova about the Avalon Option.”

“Sandove 7’

“He s chief executive officer of System Resources, SA. They own Avaon. Elspeth Edwardsishosting a
party for him tonight. Constance Forbin thought it would be less conspicuousif | contacted him at a
socia gathering. Y ou are along to explain the technical details, and as protective coloration. Haven't we
met before?’

“| don't think s0.”

“Surewe have! Y ou were coming out of the director’ s officein New Mexico once when | was there.
Y ou had that green-around-the-gillslook everyone gets when they first learn of Thunderstrike.”

“l remember,” shesaid. “Y ou werein the director’ s anteroom.”



“Solwas”
“Why this charade, Mr. Smith?’

“Since you' re to be my date this evening, doesn't it sound a bit silly for you to call me‘Mr. Smith? The
nameisHaver. My friendscal meHa.”

“Why thischarade ... HA?”’

“A couple of reasons. Number one, the Lunarians know about Avaon. It could not be helped, but itis
causing us some significant political problems. If one of Constance Forbin’ s people contacts Sandoval,
the Lunarians might find out and jump to conclusons. Inthiscase, they would beright.

“Secondly, | got the job because Sandoval and | are arch competitors. He is an arrogant bastard and
might just tell anyone else to breathe vacuum when they ask to speak to him. Y ou can be surethat he
will not refuseme. Asinsurance, | have you. Sandova has quite areputation asaladies man. Hewill
beinclined to listen to whatever a beautiful senoritatellshim. Hemay not agree, but he'll hear you out.”

“Why, thank you for the compliment, Hal!”
“De Nada.”

It took another ten minutes for them to reach the brownstone where the party was being held. Smith took
Barbara sarm and escorted her ingde. They entered alift and were whisked to the topmost floor. The
noise of the party pummeled their ears as soon asthelift doors opened. Smith winced visibly. They
stepped out into the hall to find their way blocked by an overflow crowd of revelers. They threaded their
way through the maze of bodies, being careful not to jostle elbows or spill drinks. After afew near
misses, they gained the open door of the Manhattan penthouse.

“Why, Halver Smith! | declare, you're the last person on Earth | ever expected to get to one of my
parties”
He smiled and extended ahand. “Helo, Elspeth. Thank you for having me.”

“My plessure,” the matron crooned. “And who isthis?’

“May | present Miss Barbara Martinez? Barbara, Elspeth Edwards, the most sought after hostess on two
continents”

“Hdlo, Barbara,” Elspeth said as she leaned forward to kiss her guest on the cheek. “How did you
manage to get this hermit to bring you here? |’ ve beeninviting him to my partiesfor years.”

“Just persuasive, | guess,” Barbarareplied.

“| should say s0. Halver, are you losng weight?’

“A little” he said, grinning. “My doctor has me on aspecid diet.”

“Y ou look good. Do you know our guest of honor?”

“Sandova?’ he asked. “We've never met. | know of him, of course.”
“That’sright! Y ou two are in the same business, aren’'t you?’

“Sort of. His company is moving an asteroid into Earth orbit in order to compete withThe Rock .”



“Dol smdl arat? Y ou wouldn’t be here to see Carlos, would you?’
“Whatever for?’

“Don’t play coy with me. Seemsto me that a person who knew you two were here tonight could do well
intomorrow’ sstock market. That is, if they were given ahint asto which way to jump.”

He shrugged. “If | understood the market, | wouldn't spend so much time a my desk.”
“What about it, Barbara? Care to take pity on an old woman?’
“If you find out anything, Elspeth, | hopeyou'll shareit with me”

“| can seethat I’ m getting nowhere. Y ou two go aong and have fun. 'Y ou will find the bar to your right;
the restrooms straight down the hal. Sandova isin the drawing room, not that you' re interested.”

“Y ou’re too good to me, Elspeth.”

Smith took Barbara s arm and guided her toward the bar. They ordered drinks and watched asthe
bartender actually mixed their orders by hand. No automated drink mixers here. Whilethey waited,
Smith turned to gaze a asmall clump of people standing nearby. One man in particular was loudly
proclaiming what he thought should be done with the comet. There had been few other subjects of
cocktail party conversation for weeks.

“... Asfar as|I’m concerned,” the red faced man with the vaguely familiar look about him exclaimed, “it’'s
adamned good thing the engineers dipped that decima point when they tried to blast. Thelast thing we
want to do with this damned meteor isto moveit.”

“Do you know something we don’t?” another man asked, “or hadn’t you heard that it is going to crash
into the Earth?’

Thered-faced man’s answer was asnort. “|I’ ve talked to anumber of scientisswho tell meit'sa
physica impossibility. After dl, Hdey's Comet has never hit the Earth, and look how long it’ s been
coming back!”

Barbara thought to say something, but was restrained by Smith’ s hand on her arm. Sherelaxed and
settled down to listen.

“But why would they lieto us?’ one of the women standing near the speaker asked.
“Why, indeed? Who' s running this show?’
“The System Council, of course.”

“Thereyou have it. Who e ected them saviors of the world? The ploy isasold aspalitics. Firg, you get
the people al worked up over something, and then at the last minute, awhite knight ridesto the rescue.
After that, the knight can do anything he likes.”

“All the scientists can’t be crooked,” the woman inssted.

“I doubt if more than ahandful are,” the man replied. “ That' sdl that isneeded. Do scientists actually
look through their telescopes anymore? Hell, no! Their data comes to them prepackaged from some
observatory computer. That iswhere the control is. We ve had anumber of people testify before my
committee on just that point.”



With his comment to jog her memory, Barbarafinally recognized the spesker. He was one of North
America smore prominent legidators, aman with a penchant for keeping hisface before the public.
Suddenly, she was glad that Smith had stopped her from becoming embroiled in the controversy.

“But, hell,” the man continued, “let’ s say thiswhole thing is on the up and up. We il don’t want anyone
messing around with this damned comet.”

“Why not?’

“Becauseif the scientists are right, that damned hunk of iceis going to crash down in the Indian Ocean
come next July. The Indian Ocean isalong way from here. Y ou don't serioudly expect an ice cube
plowing into the opposite side of the Earth to damage North America, do you? Oh, we might have afew
cold winters and overcast skiesfor along time, but it ain't like it was made of iron.

“Now, what happensif the scientiststry to shove it out of orbit again? They may make it come down
somewherebesidesIndia. | still maintain that it isn't going to hit at al, but if it does, wouldn’t we rather it
bethe Indians problem and not ours?’

The bartender set their drinks on the bar. Smith handed one to Barbara and steered her toward the next
room. When they were out of earshot of the debaters, she whispered, “ Surely, he can’t be serious!”

“I'mafrad heis” Smith replied grimly. “When faced with an unpleasant fact, it is human nature to deny
it. Ever sncethefalureto divert Thunderstrike, you'll find alot of people who refuseto believethe
comet will strike Earth.”

She shivered. “How do we convince them of the truth?’

Smith shrugged. “Wedon't. We save them in spite of themsalves. We do that because it’ sthe only way
to save ourselves.”

#

Smith led her toward where agroup of people clustered around a short, heavyset man with adrooping
black mustache. The South American looked up asthe two of them penetrated hisring of admirers. His
eyes moved from Barbarato her companion. She could see the sudden interest as he recognized Smith.

“Well, if it isn't my esteerned competitor?’ Sandova said, holding out hishand. “Y our photographs
don’t do you justice”

“I might say the same about you,” Smith replied. “Wemeet a last. | was beginning to think you were a
South American mirage.”

“And | wondered if you were the product of a SierraCorp advertisng campaign!” Sandova responded
with a deep-throated laugh. “How go your orbital operations?’

“SerraSkiesdid hersdf proud last quarter.”

“You know what | mean,” the Latin said. “ Are your plansto developThe Rock on schedule?’
“So s0. And your Avaon?’

“WE re about to bring our first iron to market. Of course, you aready knew that.”

“Of course. | get weekly update on the progress of your ore barges.”



“I'll bet you do! Thisice mining venture of yours hasn't worked out quite the way you planned, hasit?’

“That' s something of an understatement. | wanted to bring back some asteroidal ice, but thisis
ridiculous!”

“Well put,” Sandova chuckled. Heturned his attention to Barbara. “Who isthislovely young lady?’
“Pardon me. Barbara Martinez, Carlos Sandoval.”

“ Buenos noches, Senorita.”

“Sendr Sandoval.”

“Barbaraworksfor Sky Watch. Shewasinvolved in the attempt to blast achunk out of Thunderstrike.”
“A pity that it did not work.”

“Yes, itis” Barbaraagreed.

“Do you have any ingght into what the next attempt will involve?’ the South American asked her.
“Actudly,” Smith replied, “we do. Areyou interested?’

“Of course. SierraCorp hasreceived far too many contracts from the System Council. You sl
antimatter to them, you lease ships, and you provide technica support services. | would be apoor
busnessmanif | didn’t try to garner at least some of that businessfor my own operation.”

“Perhaps we could go somewhere quiet and talk about it.”

“Areyou serious?’ Sandoval asked.

“lam.”

“Very well. Elspeth usually keepsthe doorsto thelibrary closed. | don't think she' d mind our usingit.”
“Excdlent,” Smith replied.

“Does Senorita Martinez come with us?’

“Shedoes”

Thethree of them retired to the library. As predicted, it was deserted. Smith locked the door to ensure
their continued privacy.

The South American pulled out an oversize cigar and waved it dight. When he had filled the room with
blue smoke, hesaid, “All right, tell me what the council plansthistime.”

1] Ba.ba.a.”

Barbara outlined the Avaon Option to Sandoval. Shetold him of the plan to use the asteroid to divert
Thunderstrike into Luna, and explained that two cargo carriers were being dispatched immediately to
Avaon. Sandoval listened without speaking. When Barbarafinished, he puffed once more on the cigar,
and then scowled.

“Were you the one who thought this up, Smith?’



“One of my peopledid.”

“Very clever of him. Y ou wipe out your only real competition and get credit for saving the Earth a the
sametime. Whatever you pay him, itisn't enough.”

“Isthat what you think thisis? A busness gambit?’

“What elseam | to think? Y ou get the System Council to steal my property while yoursis untouched.”
“Surely, Mr. Sandoval, your balance sheet cannot be more important than Earth’ s safety!”

The South American turned to Barbara. “Do you truly work for Sky Watch, Senorita?’

“yYes”

“Then | will explain, something | would never do for one of Mr. Smith’s stooges. | have aresponsibility
to my investors. We haveinvested agreat ded of money in capturing Avalon. To seeit wiped out with
no returnisahard thing. In effect, | am being asked to foot the bill for the whole of humanity.”

“You'll be compensated, of course!”

“By whom? Not the System Council. They survive through levieson the nations. They will promise
anything now, but what about afterwards? It isnot difficult to imagine that the various assemblieswill find
better usesfor their funds once the danger has passed. I'll belucky to get atenth-pieceto the
nuevopeso.”

“What other choice have you? If you do not cooperate, you could be lynched. Besides, they’ll just take
it away from you by force”

“I’'m not so sure, Senorita. For one thing, thereis no legal mechanismin place.” Sandovd puffed once
more on his cigar and gazed thoughtfully out the window at the Manhattan skyline. “However, we herein
thisroom may be able to settle the problem.”

“How?’ Barbara asked.

“I proposeatrade. | will give Avaon to Mr. Smith to do with as he pleases. He, in turn, will give meThe
Rock . That way, | will present my stockholders with an operating iron mine while he becomes
humanity’ ssavior.”

“Ingenious,” Smith replied, “but not practical. My board of directors would never approve. Likeyou,
they would be concerned about repercussions with the investors. However, | don’t share your
pessmism about humanity’ s gratitude after we' ve stopped the comet.”

“Then you take therisk, my friend!”

“I will. Y ou cooperate in moving Avalon and | will get Constance Forbin to agreeto reimburse dl costs
incurred to date, plus a sizeable bonusto keep your stockholders happy. Il even guarantee the ded
mysdf.”

“How?

“If the nationsrefuseto pay, I'll support your claim in theinternational courts. If the courtsrule against
you, I'll cede hafThe Rock to System Resources.”

“Y ou are suggesting amerger between our two companies?’



“Not at al. We compete as before. We will merely mine the same piece of real estate. It will beno
different than if you had actualy gotten Avaon to parking orbit.”

“Areyou serious?’
“l'am.”

Therewas along minute of silence. Findly, Sandoval held out hishand. “1 will set my peopleto drawing
up the necessary paperwork. You may tell Mrs. Forbin that she has an asteroid to do with as she will.”

After afew more minutes discussion, the three of them went back to the party. Carlos Sandoval
returned to his circle of admirerswhile Smith and Barbaracirculated. Smith stopped a passing waiter
carrying atray of drinks and asked her if shewould like one.

“No thank you.”

“What' sthe matter? One your limit?’

“I don't like to drink on an empty stomach.”

“Y ou mean you haven't eaten?”’

She shook her head. “ Just asnack on the flight down.”

“I apologize for not asking before. What say we get out of here and grab abiteto eat?’

“I don’'t want to take you away from the party.”

“I hate these things. | wouldn’t be here tonight except for this businesswe just concluded.”
“Inthat case, | would very much like to have dinner with you.”

“Let mefind our hostess to make our excuses. | know anicelittle bistro not far from herewhich servesa
pretty good bouillabaisse”

#

Wilhem Von Stiller was United Europe' s ambassador to the Republic of Lunaand the dean of the Luna
City diplomatic corps. The post was largely a sinecure, the duties primarily ceremonia. Thosefew
problemsthat cropped up dealt with trade matters and the use of European ecopatentsin lunar industry.
Stiller had never expected to have ared diplomatic dilemmato worry about. Y et, here he was striding
through the underground tunnelsleading to the Prime Minigter’ s private office with the Supreme Admira
of the Peace Force a hisside. A Peace Force cruiser orbited overhead. InVon Stiller’ sdispatch case
resided amessage that could well signa the beginning of humanity’ sfirst interplanetary war.

Ashe gtrode dong in adistance-eating gait impressve for aman of seventy, Von Stiller reminded himsdlf
that he had always dreamed of a gresat diplomatic mission. Now that one was upon him, he longed for the
days of visatroubles and receptionsfor vigting dignitaries. Inwishing for alittle excitement in hislife,
Von Stiller had forgotten the classic definition of adventure: Someone else having a hard time far

away!

Von Stiller and the admira reached the doorway where two Luna City police stood guard. They showed
their identification and were ushered indgde. There they found John Hobart and aclose circle of advisors
seated around a conference table. Two seats had been left vacant opposite the Prime Minister.



“Welcome, Mr. Ambassador,” the Prime Minister said as he stood at his place behind the table. He
looked haggard, but his voice was strong.

“Citizen Prime Minigter,” Von Stiller acknowledged with a sharp bow of hishead and aclick of his
hedls. “May | introduce Supreme Admiral Sutu Praestowik Suvanavum of the Peace Forces?’

“Admira Suvanavum,” the Prime Minister acknowledged. “We noted your ship’sarriva with
considerable interest. | hope its presence does not presage bad news.”

“We have no wish to provoke Luna, Prime Minigter,” the Australasian responded in awell-modulated
voice. “ Avenger was merely the quickest way to get meto Lunafor thismeeting.”

Hobart nodded and turned his attention back to VVon Stiller. “What do you have for us, Mr.
Ambassador?’

“1 have been ingtructed to hand you this,” the European responded as he extracted a seded diplomatic
note from his digpatch case. The note had been hand delivered by Admira Suvanavum an hour earlier.
Von Stiller passed the note to the Prime Minigter.

Hobart took the thin sheaf of papers and began to read. It was possible to judge his progress by his
complexion. By theend of thefirst page, his ears had begun to turn red. By the second, hisentire face
had begun to take on the shading of abeet. By thethird page, Von Stiller began to worry that he would
burst ablood vessd.

“What' s the meaning of thisnonsense?’ the Prime Minister asked in araspy voice when he finished.

“My government asked me to transmit that note to you, Citizen Prime Minister. It represents a consensus
of dl themgor nations of the Earth. The nationsfed that it isvita to their interests that operations
commence immediately to move the asteroid Avalon. Any attempt by Lunato interferewill resultin
military force being used againgt you.

“Then you have decided to sacrifice Lunato the comet!”

“No, sr. We merely fed that it is prudent to keep our options open. | have been asked to assure you
that should any practica dternative be forthcoming, we will, of course, cease Ava on operations
immediately. It ismy understanding that Avaon can be diverted from the path of the comet at any time
up until aweek before impact.

“Finaly, | have been authorized to begin discussions concerning the evacuation of Luna. This, too, isa
precaution. Earth will spare no effort or expense to ensure that every Lunarian isremoved from harm'’s
way should it be necessary to divert Thunderstrikeinto Farside.”

There was along silence after Von Stiller finished his speech. It was broken by Delos Sturdevart,
Hobart's chief advisor, and one of Von Stiller’sclosest friendson Luna. “I don't think your masterson
Earth understand our resolvein this matter, Willy.”

“| assure you that they do, Delos. | pray that you understand the depth of our own commitment to this
course.”

“We have adozen shipsready to spacefor Avalon, Admira,” Sturdevant said, turning his attention to
Von Stiller' scompanion. “How many can you muster?’

“We have two warships active within the Earth-Moon system at the moment, Mr. Advisor. We have six
otherswithin range of recal. They can be here within the month.”



“Kind of spread out, aren’'t you?’ Harold Barnes asked.

“Yes, indeed,” Admiral Suvanavum agreed. “The Peace Force has never been amilitary forcein the
traditiona sense. We are more the policemen on the block.”

“One of those two shipsisAvenger , which iswithin range of our surface weapons, Admira. We could
takeit out in ameatter of seconds. That would leave you with asingle operationa warship in Earth-Moon

“Thetistrue”
“How the hell do you expect to beat usat Avaon with asingle ship?’

“We do not proposeto try,” Suvanavum replied matter-of-factly. “If you interfere with our moving the
asteroid, my orders are to bombard Lunadirectly.”

“Y ouwouldn’t!”

“Yes” Von Stiller replied, grimly, “wewould. We are taking about the surviva of humanity here,
gentlemen. The onething that | can assureyou isthat Lunawill not outlive Earth. If you frustrate our
only chance to save our world, then we will take you with us.”

“Perhaps we should keep half of our ships herein order to dedl with the Admira’ s paltry force,” Hobart
responded acidly.

“That will not save you, Citizen,” Suvanavum replied. “The System Council has asked those nations that
still possess nuclear wegponsto retarget their long range delivery syssemson Luna. There are more than
enough warheads to penetrate your defenses. Let me assure you that Earth has the advantage in any
such battle. Taking revengeisthe easest of dl military objectives”

“Would you redly bomb us?’ Hobart asked. Inthe past severa minutes, his complexion had gone from
red to ashen as the implications of what Earth was threatening beganto sink in.

“Only if you force usto,” Von Stiller replied. “We have no desire to commit genocide, Prime Minister.
Neither do wewishtodie. If the only way to stop the comet isby using Lunato block its path, we will
do so. Wewould prefer that no onedie. Our offer stands. We will usethe Avalon Option only asalast
resort, and if necessary, will evacuate every Lunarian for resettlement to Earth.”

Von Stiller looked around the table. “ The choiceisyours, gentlemen. We can cooperate or we can
fight. If you cooperate with us, together we may find a better solution. If we do not, then at least
humanity, including Luna sten million, will be saved. It will beinconvenient for you, but no one need die.

“If you choose to fight, then Earth dies when the comet strikes and Luna dies under arain of warheads. |
offer you life or degth. The choiceisentirdy yours”

#

Like John Hobart, Constance Forbin had not dept well of late. Nor, for that matter, had most of the
Earth’s chief executives. The strain of getting the nations to agree on acommon responseto Luna's
ultimatum had been very great. Only after severd nations had threatened to take mattersinto their own
hands had agreement been reached.

It had been Constance Forbin’ s suggestion that their demands be delivered by a Peace Force
cruiser. Shewould have preferred afleet, but none such existed. Gunboat diplomacy had long been



frowned upon as an instrument of statecraft. Still, it had its uses.

The chief coordinator sat at her desk and tried to concentrate on the work at hand. She reviewed a
number of reports while she waited for newsfrom Luna. Halver Smith had reported on his meeting with
Carlos Sandova. That, at least, had gone well. Other reports dealt with the probable aftermath of
diverting Thunderstrikeinto Luna. Earth would gtill be in grave danger from the gecta such acollison
would create. Some scientists estimated the quantity of material splashed into lunar orbit and beyond at a
full one percent of Luna stotal mass What acosmic jokeit would be, she mused, if they survived the
comet only to bekilled by arain of meteors.

Her thoughts were interrupted by the sudden buzzing of her intercom. “Y es?’
“Ambassador Von Stiller is on the phone from Luna City,” her secretary said.
“Put him through.”

Constance’ sworkscreen cleared to show the grim face of Wilhem Von Stiller. He gazed outward with
the blank stare of someone waiting to be connected. A few seconds later, the face cameto life.

“Isthat you, Coordinator Forbin?’
“I"m here. What' sthe word, Mr. Ambassador?’

There was another eternity before Von Stiller' smustache twitched upward into afaint smile. “They
bought it! The Prime Minister has given his persona assurance that Lunawill not interfere. He asksthat
ameeting be convened as soon as possible to begin planning the evacuation, should that become

necessary.”

Congtance let out a deep sigh. She had not realized that she had been holding her bregth. “Very well,
Mr. Ambassador. Tell the Prime Minister that we will begin to construct an evacuation fleet
immediately. Hisconference will be convened within ten days. Thank him for me persondly. He made
theright decison!”

CHAPTER 32

The delta-winged ground-to-orbit ferry dipped through the upper atmosphere at thirty times the speed of
sound. Asit cut the near vacuum, jets of plasma sheeted away in multiple shockwaves from wings and
fusdlage. The shockwaves formed multiple prisms through which the black line of the California coast
could be seen diding dowly over the curved horizon. After 16 months and nearly two billion kilometers
of travel, Tom Thorpe wasfinaly coming home.

Thorpe sat in his seat and gazed out the window at the blue Pacific as the space plane fell from the deep
black. Tucked into an inside pocket was a message flimsy confirming his gppointment as Deputy Director
of the newly formed Avaon Working Group. That message, as much as anything, symbolized the recent
changesin Thorpe' slife. He d left Earth the leader of aminor expedition to explore awayward comet.
Hewasreturning as Earth’ s savior.

Thorpe had been lionized in the mass mediain the weeks since the Avaon Option had been made
public. He had had to submit to dmost daily interviews aboardAdmiral Farragut asthefreghter fell
toward Earth. At first, the interviews had been computer smulations like that in which Amber had



inadvertently given Thunderdtrikeits popular name. Later, when the freighter closed to within two-way
communicetions range, the news people had insisted on talking to him live. Some of their
characterizations had been enough to make him blush, and Thorpe did not blush easily.

Despite the acclaim, he was far from happy. For if his discovery that Avaon could be used to stop
Thunderstrike had gained him system wide recognition, it had cost him the one thing he treasured most in
life Amber!

Their relationship had never recovered from Avalon. Amber professed not to blame him; yet, it was
impossible for her to separate her fedings for him from the pain of Luna s destruction. Nor had the
frustration of not being able to find an acceptable dternative helped. Amber, and nearly every
astronomer and astrophysicist in the Solar system, had searched for such an dternative for two months.

The fruitless search had taken itstoll on tempers aboard the freighter. Amber had stopped talking to
everyonefor awhile. So, too, had Cragston Barnard and Professor Chen. As simulation after smulation
came up negative, the three became more withdrawn and sullen. No matter what approach they tried, it
always came down to too few resources or too little time.

Admiral Farraguthad reached Earth twelve weeks after departing the nucleus. A few hoursfrom
parking orbit, Thorpe had sought Amber out. Hefound her in her cabin, packing.

“Hello, may | comein?’

“Sure,” she had said, giving him awan smile. The frustration of the past severd weeks had left their mark
on her. Her face was drawn, her eyes sunken and marked with permanent bags. She seemed to have
developed anew set of worry lines.

“I hear you' re going back to Luna.”

She nodded. “I got along message from Niels Grayson yesterday. He wants me back at the
observatory. He' s offered Crag Barnard a position, t0o.”

“Why go back?’

“They’re short of trained people. They’ll be tracking the comet through impact with Avalon, and then for
aslong as possible until it disgppears behind the sun.”

“What then?

“Nielswantsto try and salvageThe Big Eye . The telescope has 400 of the most precise optical mirrors
ever manufactured. They represent an irreplaceable scientific resource. If we can get them off Luna, we
can rebuild the ingtrument in Earth orbit.”

“Isthat what you want?’

She shrugged. “ Crag and | haven’t come up with anything to save Luna these past few weeks. Maybe
we can sdvage something from thisfiasco.”

“What about us?’ Thorpe asked. “Can we save what we had together?’
The anguish was clear on her face as she looked at him.
“Our persond problems don’t seem very important just now, do they?’

“They’ reimportant to me.”



“And to me, Thomas. However, | cannot very well abandon the observatory, can1? | fed responsible
for dl of this”

“No on€e srespongble. Thiswould have happened if you' d never been born.”

It had been at that point that her self-control had cracked. “I know that,” she sobbed. “But | can’'t help
theway | fed. | haveto do something. Niels goa of sdvagingThe Big Eye isimportant. | want to be

part of it.”
“Allright,” hesad. “I'll gowith you.”

“Y ou have your new position tofill. | detest the Avalon Option. Y et, my brain saysthat it may be
humanity’ sonly chance. How would you fed if you came with me and something went wrong, something
you could have stopped?’

“About the way you fedl now, | suppose.”
“Worse” shesad. “I'll get over theway | fed intime. Y ou never would.”
“All right. We are agreed that stopping the comet comesfirst. What about afterward?’

“If we're both till dive, we can take up where we left off. Y ou pick thetime and place, and I'll be
there”

“The observation deck of the SierraCorp Headquarters Tower. High noon, one year from today!”
“You'vegot yoursdf adate.”
“A kissto sed the bargain?’

Her answer had been to throw her arms around his neck. He had not breathed again for more than a
minute

#

Even Smith’swarning did not prepare Thorpe for the crowd that awaited him a Mojave Spaceport. As
the orbital ferry taxied to the ramp, thetall windows of the termina suddenly filled with a sea of faces.
Mixed in among the camera crews were everyday citizens who had come out to witness the excitement.
It looked as though everyone within ahundred kilometers had converged on the spaceport.

Thorpe waited histurn to disembark, then trudged across the loading bridge into the building. Ashe
stepped from the embarkation tunnel, he was engulfed in awall of noise. Thorpe had seen old movies of
smilar scenesin which thousands of flash bulbs had gone off as the celebrity stepped from hisplane. He
was spared that orded, at least. Modern audiovisua equipment operated at ambient light levels. Still,
the noise wasimpressive and he fdt like alittle lost boy for amoment. Then he discovered Haver Smith
among the seaof unfamiliar faces.

“Hdlo, Mr. Smith,” he said, extending his hand to his superior after crossing the expanse of open space
between them. A security fence kept the crowd back. Smith was one of afew peopleinsdeit. “You
didn’t have to come down to meet me.”

“Wouldn’t have missed it for the world, Tom. How do you fed?’

“The gravity’ shard to take, but otherwisefine”



“The press wants a short statement. Fed up to it?’
13 ere.H

“Keep it brief. The office has been taking interview requests for three days. As of two hours ago, they
numbered 112!”

Thorpe blinked. “So many?’
“Enjoy it whileit lasts. Tomorrow they’ll be after someone dse”

Thorpe moved to where alectern had been set up on amakeshift dais. When the crowd noise had
dropped to an angry buzzing, he began to speak:

“Ladies and gentlemen, thank you for your warm reception. | appreciate the honor, but | have to say that
agresat ded of the attention paid me this past month has been unwarranted. When | passed through this
spaceport so many months ago, | had no ideal would be going out to meet a comet that would pose a
risk to Earth. All of usthought we were engaged in apurdy commercial and scientific venture. Whilel
led the expedition, its success is due to the efforts of agreat many people. | would like to take amoment
to publicly acknowledge their contributions.

“Firg of dl, without the financia and materid support of Serra Corporation and the Republic of Luna,
there would have been no expedition. Had we not met the comet at Jupiter, it islikely that we would not
have learned the danger until too late. Upon arriva at the nucleus, our scientific people andAdmiral
Farragut ’screw worked tirdessy to survey the comet’ s surface and interior. Without them, humanity
would have logt precious monthsin learning about the comet.

“I would especidly like to bring to your attention one individual. She, more than anyone, isresponsible
for Earth’ ssalvation. | refer, of course, to Amber Elizabeth Hastings. It was shewho origindly
discovered the comet, who made the expedition possible, and who first redized that Thunderstrike was
on acollison course with Earth. Sheisaso thewoman | hopeto marry.

“Now then, | will be happy to answer your questions.”

“Mr. Thorpe,” awoman with a particularly booming voice shouted, “Isit true that the L unarian members
of your expedition attempted to silence you when you devel oped the Avaon Option?’

“That’sludicrous,” Thorpereplied. “ At thetime| transmitted my datato Mr. Smith, no other member of
the expedition knew anything about it.”

“Thenyouwere afraid to tdl the Lunarians lest they attempt to silence you?’
“1 wanted to be sure | had something before | got everyone' s hopes up.”

“Surely you don't deny that Luna has attempted to block the movement of Avaon into Thunderstrike's
pah?’

“Look,” hesaid, hisleve of exasperation growing, “the comet isa problem for the entire human

race. Firgt, the Avaon Option isstill only acontingency. Many thousands of scientists are actively
looking for abetter solution, one that will cause the comet to miss both Earthand Luna. Evenif no such
option isfound, the Lunarians and we are going to have to work closdly together for anumber of years.
Why try to stir up trouble between us?’

“Why years, Mr. Thorpe?’ another man ydled. “The comet will strike next July.”



“If the Avalon Option is carried out, we will have to evacuate every Lunarian to Earth. Transporting 10
million people across 400,000 kilometers of vacuum will not be easy. Oncethey arrive, we will haveto
seethat they are properly integrated into terrestrid society.

“Then thereisthe problem of our meteor defenses. There will be considerable post-impact debris floating
around the Earth-Moon system, and without ameteor guard to divert the bigger chunks from Earth, all of
our effortswill have been wasted. Wewill need alarge, vacuum qualified labor force to construct the
system we need in the short time we haveleft. The Lunarianswill provide much of that force.”

“Y ou’ ve been on the surface of the nucleus, Mr. Thorpe,” athird reporter said. “Isit redlly aslarge as
they say?”

“Ground Zero Crater is 0 large that you can't seethe crater rim in any direction when you arein the
crater’ s centra region. It is bigger than the Grand Canyon on Earth or Olympus Monson Mars. It's
another world.”

“What will you be doing now, Mr. Thorpe?’

Thorpe went on to describe his new position with the Avalon Working Group. Afterward, a reporter
wanted to know why they had been unable to blast Ground Zero Crater away from Thunderstrike.
Thorpe referred him to the astrogeologists. Findly, Halver Smith stepped up to the lectern and suggested
that the conference be ended. There wasagenera outcry, but Smith held firm. Asthe crowd dowly
began to disperse, aflying wedge of security guards ushered Smith and Thorpe through to the parking
garage. Five minuteslater, they were headed north at 200 kph.

“I didn’t realize there was that much hostility toward Luna,” Thorpe said as he watched the desert
scenery whip past.

Smith told him of the Lunarian ultimatum and the terrestrid response. “ They’ ve backed down for the
moment, but that hasn’t stopped the missile retargeting. Also, the Peace Forceis activating several more
ships, ostensibly to help with evacuetion efforts. Their real purposeisto make sure that Prime Minister
Hobart doesn’'t change hismind.”

“What about the evacuation? Isit possible to get that many people off the Moon in the time we have
left?”

“Unknown,” Smith responded. “ The smulations I” ve seen to date haven’t been very encouraging. Still,
we humans can move mountains when we areforced into it. Thisonewill just have to be amountain of
humanity.”

#

Nidlsand Margaret Grayson were waiting for Amber asthe lift delivered her to themain level of Farsde
Observatory. Therolligon ride from Hadley’ s Crossroads was as Amber remembered it; except that
Varl’ syounger brother was now driving the big vehicle. If anything, hisdriving style was even more
dapdash than that of histwo sblings.

“Welcome back, stranger!” Margaret Grayson said as she rushed forward to embrace Amber.

Niels strode up behind hiswife and laid ahand on the shoulder of her vacuum suit. “ The prodigal
returns. What have you to say for yoursdlf, young lady?’

“It'sgood to be home, you two!”



“It'sgood to have you,” the elder astronomer replied.
“How’sthedirector?’

“As cranky as ever. He has been grumbling about the time we are devoting to tracking your comet. He
saysthat there are more important things for The Big Eye to do before we begin dismantling it.”

“What, for ingance?’

“Professor Dornier’s Cepheid study.”

“Haa't hefinishedthat yet?’

“It’ sbeginning to look as though he never will at the rate he'sgoing.”
“ Anything € se happen while | was gone?’

Grayson shrugged. “ A few new faces around here. Y our replacement is nowhere near as efficient at
checking out the intrasystem sightings, by theway. He seemsto think such things are benegth the dignity
of abrand new college graduate.”

Amber laughed. “1 know how hefeds.”
“What about Barnard? Did he change his mind?’

“He ll bealong in acouple of weeks,” Amber said. “He had some businessto take care of in Tycho
Terrace.”

“How isOld Crag?’ Grayson asked.

“Changed from when | knew him in school,” Amber responded. “He |l be agood addition to the staff
when it comestimeto sdvageThe Big Eye . Hegot alot of vacuum suit experience out on the comet.
Wedl did.”

“Come, Amber. Let’ sget you out of that suit,” Margaret said. “They’ re throwing awelcome home party
inthe lounge, except you aren’t supposed to know anything about it. 1t'sasurprise.”

“I'll do my best to act it.” Amber moved to one of the suiting cubicles and quickly stripped to her skin.
She hung the bulky suit in the frame provided for the purpose. The suit was the one she had bought for
the expedition. 1t no longer looked new. It till bore the dings and scratches picked up during her
mishap with theicefdl. She quickly sponged herself off, and then climbed into a new jumpsuit she had
purchased in Luna City. She combed her hair and tied it up with aribbon. She then returned to where
the Graysons were waiting for her.

“My dear, you get more lovely every year.”
“Thank you, Margaret. Shal we head out for the party?’

The three of them left the suiting room and walked down the main corridor of the observatory. Asthey
walked, Nielssaid, “I hear that it was pretty bad out at the nucleus.”

“Not especialy,” Amber replied. “We worked hard and | got mysdlf buried under an avalanche.”

“Y ou gave us quite a scare that time, young lady.”



“Not asmuch as| gave mysdf.”

“| understand that you met ayoung man,” Margaret Grayson said.
Amber nodded. “Tom Thorpe. Y ou hosted a party for him, remember?’
“Indeed | do. Whereis he now?’

Amber explained the circumstances of their parting. Margaret Grayson listened sympatheticaly. When
Amber finished, she said, “ These things have away of working out for the best.”

“| agree,” Grayson said. “ This evacuation is going to be hard on everyone. Therewill be plenty of time
when it’s over to pick up the pieces of your life.”

“Has there been any word yet on what arrangements are being made?’

Grayson shook his head. “Only that the government is negotiating with the System Council. Thereare
reports of additiona bulk freighters being modified, and possibly one or two space stations being moved
to handlethetraffic.”

“Can they redly evacuate everyone on Lunain only ayear’ stime, Niels?’

“A good question, and one which they’ d better answer damned quick. If they can’t, there’ sgoing to be
hell to pay.”



CHAPTER 33

Donald Callas stood on Avalon's stark surface and watched the parade of supplies being ferried down
fromGargantua andGoliath . The sphericd cargo vessels hung as motionless as two moons above the
asteroid while a steady stream of cargo deds disgorged equipment from their cavernous holds. It had
been two hours since the ships had ended their emergency runsfrom Thunderstriketo Avadon. Their
crewswere wasting no timein going to work.

For fiveyears, Cdlas and his crew had been dowly raising and circularizing Avaon' s orbit. The process
had required the expenditure of 200 grams of antimatter each month. 1n another year, it would have
brought the big lopsided asteroid to rendezvous with Earth. Now, of course, that would never happen.

It had been amonth since Cdllas had received the message from headquarters that Avaon wasto be
ceded to the System Council. At first, he had resented the decision. His resentment had been flesting,
however, when he realized that it meant that he would be seeing Earth ayear ahead of schedule.
Furthermore, Sandova’ s message had made it clear that everyone' s contract would be paid in full.

As Cdlaswatched, avacsuited figure bounded toward him from where the dedswere landing their
cargo. He moved to meet the newcomer.

“Mr. Cdlas?”
“Ya”

“Name s Vasslovich. Wadter Vassilovich. I'm Mr. Carlton’ s assstant and in charge of this gang of wild

“Hello,” Cdlasreplied, touching gloves with the newcomer. “How can | and my men assist you?’

“Firg of dl, arewe at the right spot? Hate to start excavating and discover that we re drilling in the
wrong place.”

“WEe ve painted abit whiteX on the surface where you are to begin excavating.”
“Think thisbig rock will hold together under the stresswe' re going to put on it?’
“It'Il hold. Avaonisnearly purenickd iron without sgnificant flaws or faults”

The plan for placing Avalon in Thundersirike s path called for the expenditure of six kilograms of
antimatter in as many months. That wasfive timesthe normd rate. The asteroid’ sexisting reaction
chamber was too smdll for the energy that would bereleased. Any attempt to runit at those levels would
resultin an explosion. Rather than expand the existing, highly radioactive chamber, anew reaction
chamber wasto be built. Infact, three such would be constructed. Two of these would be fully
functiona backups, each ingtantly available should the first chamber fail.

Cdlas and his people had spent the past month surveying suitable drilling Sites. After the mistake at
Ground Zero Crater, no one was taking any chances. It wasdo or die- literdly! - thistime,

“How soon do you think we can begin to boost?’ Vassilovich, asked.

Cdlas shrugged. “From what I’ ve seen of your equipment, the main chamber should be hollowed outina



week toten days. Then it will take another week to drill theinjector shafts, ingtal the focusing rings, and
cdibrate the control mechanisms. Y ou ought to be ready in three weeks.”

“We d better do better than that,” Vassilovich said. “The bosswill have my assfor breskfast.”
“Perhaps my people can help.”
“How?

“We can overhaul the old thruster towersfor you and build the new ones you need. We' ve certainly had
enough practicein both areas.”

“Sounds likeagood idea. I'll talk to the boss about it.”

Getting control of Avaon’srotation had been thefirst task Cdlas and his men had faced on Avaon. With
an eight-hour rotation period, the asteroid was too cumbersome to move. To halt the rotation, they had
mounted oversize thrusters on sturdy towers. 1t had taken ayear of continuous boost before the
asteroid' srotation rate had been bled down to nothing. Even now, the thrusters were occasiondly fired
to keep Avaon pointed in the proper direction.

To successfully intercept Thunderstrike, however, they would need more than an occasiona

burst. Avalon would have to be actively steered if they were to placeit in the comet’ s path seven months
hence. Steering changes would have to be made in amatter of hoursinstead of weeks. That inturn
required the exigting thruster towersto be overhauled, and numerous additiona towers to be constructed.

Vassilovich turned to watch as alarge mechanism was detached fromGar gantua ' s hull. Offloading was
not as efficient asit had been at Thunderstrike, but they were getting there.

“Here comesthe power pack,” hesaid. “If you'll excuse me, I’ ve got to get back to work.”

Cdlaswatched the spacesuited figure bound back across the nickel-iron plain that was fast becoming a
junkyard. As he watched Vassilovich go, he was overcome with sadness. Three hours ago, he had been
the undisputed ruler of thistiny world. No longer. The newcomer’s manner, though respectful, had
madeit clear that Callas s status was now that of interested bystander. An erain Avaon’s history had
ended. Another was about to begin.

#

After returning to Earth, Tom Thorpe had planned a few weeks of vacation before taking up hisduties
aboard Newton Station. Constance Forbin had other plans. He had barely rested from hisjourney when
the coordinator caled to invite him to the conference being organized at The Sorbonne to discuss Lunar
evacuation. The appointment wasto be part of awide-ranging public relations campaign to convince the
Lunariansthat Earth was serious about keeping its commitments. For his part, Thorpe had persona
reasons for wanting the evacuation to succeed. He accepted, and three days later, found himself in

Paris. Despite hisfigurehead status, he quickly immersed himsdf in the problem of evacuating the entire
population of asmall world.

Nor was getting the people off Lunathe only problem. Just getting them to Luna’ sthree mgjor
spaceports would require every ground and loca space vehicle on Luna. Most of the outlying
settlements would be evacuated by rolligon and moonhopper to the nearest sation on the CircumLuna
Monorail. From there, they would go to Luna City, Tycho Terrace, or Mare Crisum. Once &t the
spaceports, they would have to be housed, fed, and provided for until ground-to-orbit craft could
trangport them to the ships that would take them to Earth.



That latter was the reason the conference had been caled. Initid smulations had indicated that if every
gpaceship in existence were used to evacuate L una, 70 percent of the population would not make it off
the globe before the comet struck. Clearly, anew approach was needed.

On average, human beings measure 180 centimeters by 60 centimeters, by 30 centimeters. Thus, if
people could be stacked like cordwood, each would fit easily insgde abox measuring two meters long by
one-meter square. Two cubic meters per occupant had been approximately the habitable volume of the
earliest space capsules. Asone expert pointed out, some of these had spent weeks in orbit, not the few
daysrequired for the trip from the Moon to Earth. Thus, it wastheoretically possibleto stuff Luna's
entire population into aspherical volume measuring amere 350 metersin diameter!

With this unattainable minimum in mind, the conference formulated its plans. These did not call for the
congtruction of any new ships. Therewasn't time. Luckily, new shipswere not needed. There had once
been eight large cargo carriersthat had shuttled between Luna and the space habitats. Three of these
were dready in service a Thunderstrike and Avaon, while thefive remaining werein orbital storage.

At 150 meters diameter, each bulk carrier was large enough to transport up to 300,000 people per

trip. With that packing efficiency, the shipswould be neither comfortable nor luxuriousin their
accommodations. Each passenger would be provided with a shallow bunk and the most rudimentary of
life support mechanisms. To increase the load of human cargo, the old chemicaly powered engines were
to be removed and the hydrogen and oxygen tanks turned into bunk spaces. Propulsion would be
provided by deep spacetugs. The evacuation shipswould be minimaly habitable, smelly, and no place
for claustrophobes. Neverthel ess, each would have the capacity to evacuate up to three percent of

Luna spopulationinasingletrip. Oncein Earth orbit, the shipswould be met by fleets of shuitles.
These, too, would be overcrowded, but the flights down to Earth would be mercifully short.

Sowly the design of the evacuation ships took shape as the conference groups met in marathon
session. Asthelong days continued, shipyard engineers were briefed on the evolving evacuation plan.
They were given rough sketches that they used to make detailed computer drawings of the needed
modifications. By the end of the second week, work had aready begun on converting thefirst of the
evacuation ships.

With the end of the conference, Thorpe found himsdlf free to continue hisinterrupted vacation. Hewasin
the midst of packing when he received acal from Haver Smithin Cdifornia

“Héello, Thomas. | understand that you are leaving for Newton Station.”

“Not quite yet. | am dueto go up at the end of next week. Inthe meantime, | thought | would tour
Europeto unwind.”

“Areyou dead set on this European vacation?’

“I’'ve made afew plans,” Thorpe said, suddenly cautious. There was something in Smith’stone that told
him the question had been far fromidle. If he had not known the boss better, he would have said that
Smith was nervous about something.

“Any chancethat | can convince you to vacation here? I’ll put you up on my estate.”
“| don’'t want to impose, Sir.”
“No imposition, Thomas, | assure you.”

HVG.y Wdl .”



“Excdlent!” Smith replied. “When and where were you scheduled to go up to Newton Station?”
“ Sahara Spaceport on the sixteenth.”

“I'll have my people reroute you to Mojave and make al your other travel arrangements. Someone will
be cdling within the hour.”

“Thank you, Sr.”
“Y ou'rewelcome, Thomas.”

Smith switched off, leaving Thorpe to stare at an empty screen. After afew seconds, he frowned.
Something was definitely going on.

#

Thorpelounged half adeep beside the pool at SerraHills. Overhead abright sun hung in a powder blue
sky. If hethought about anything at all, it was the difference between this balmy wegther and the cold
that had seeped through his glovesthat awful day Amber had been trapped under theicefdl. He had
picked up anew nervous habit from that incident. Now when he was distracted or worried, he rubbed
his fingertipstogether. The baby smooth flesh of the skin grafts somehow reassured him. Every day on
Earth saw the digparity in color between new skin and old grow less.

“Thomas, are you awake?’

He opened one eye againgt the glare of the sun to see Halver Smith standing over him. Smith was
dressed formdly, having just come from headquarters. 1n the week Thorpe had spent at SerraHills, he
had seen the boss fewer than ten times. He had heard stories about Smith’ swork habits, but had dways
thought them inflated. 1t reminded him that he was playing hooky and needed to get back into harness.

“I’'m awake, Sr. Just thought | would soak up some rayswhile | have the chance. Notellingwhen I’ll be
on Earth again.”

“Vacation been everything | promised?’

“More,” Thorpereplied. When he had arrived, hewould found dl of thefacilities of Smith’s estate
availableto him. That included admisson to severd private clubsin the area, many of which had a
surplus of unattached women members. Most were more than interested once they found out hewasa
guest at SierraHills. Despite the rich hunting, however, Thorpe’s mind was not on the game. He kept
comparing the women he met to a certain blue-eyed blonde on the other side of the Moon. No matter
how beautiful or charming, his newfound friends dways seemed to lack something in comparison. Not
that Thorpe was unhappy. Hewas enjoying himsalf immensdly. After most of adecade spent in deep
vacuum, the wind, sea, and surf were more than enough to make his vacation complete.

“ S0, you' releaving us tomorrow!”
“Yes, dr. My ship liftsat 12:00 hours.”

There was along pause. When Smith spoke again, Thorpe thought he detected the same nervousness as
during their telephone conversation in Paris. “1 expect you'll be getting acquainted with the other
members of the Avalon Working Group within the next few days.”

“Ya s'r..u



“I waswondering, Thomeas, if you will do meafavor.”
“Sure,” Thorpereplied. “What isit?’
“There isayoung woman working with the working group. Would you deliver aletter to her from me?’

Thorpelet hiseyebrowslift. Ever since Smith’ swife had died, he had had areputation for being a
confirmed workaholic. Somehow, the thought that he might also have asocid lifewas surprisng. “Who
isthislady, Sr?’

“Her nameis Barbara Martinez. She' san andyst on the staff, on loan from Sky Watch...” As he spoke,
the edges of Smith’ smouth turned up in agentle smile. Thorpe wondered if he was aware of that fact.
“We met recently when she was assigned to help me break the newsto Carlos Sandoval. Afterward, |
took her to dinner. She' s quite an extraordinary woman.”

“And you' ve only seen her that onetime?’

“Actudly, we ve managed to get together three times now. She came down to Earth on assignment last
month, and | stopped over a Newton Station afew weeks ago on my way to Sierra Skies.”

“Why not mail the letter? She'll get it beforel can get it to her.”

Smith laughed. “Y ou don’t understand, Thomas. We correspond twice aweek and speak on the
telephone every other day. No, this particular letter isspecial. | want you to giveit to her whenyou
judgethetimeto beright.”

“Right for what?’
“I"'m asking her to marry me.”
“You'rekidding!”

“I' know this must sound strange for aman in my position. Y ou have to understand that | am doing this
because of my position. Since my wife died, | have had any number of women throw themselves a me.
It isone of the hazards of being rich and single. Barbaraisdifferent. She knowswho | am, but that does
not seem to impress her overly. Shelaughsat my jokes, tells me when she thinks | am wrong, and treats
melikeahuman being. | havefaleninlovewith her, and | think shereturnsthefeding. Only, I'm not
ure”

“Then why not call her up thisminute and ask her to marry you?’

Smith shook hishead. “1 don’t want her to fedl she hasto answer quickly. She might accept, but then
regret it when she has had timeto think. Worse, she could say no! Thisway, shewill have dl thetime
she needsto consider her answer. Will you do it?’

“I'll doit. Where stheletter?’

Smith looked sheepish. “Actudly, | haven't written it yet. | will be up most of the night composing it.
You'll haveit before you leavein themorning.”

#

Thetriple habitat rings of Newton Station grew steadily larger asthe orbital ferry drew closer to the
gationary hub with its multiple docking ports. Thorpe watched the approach with interest. The giant
spokes swept by overhead asthe ferry ducked under the rotating rings. Beyond the station floated



clusters of instruments used by both Sky Watch and the station meteorologists. It was easy to tell the
two apart. Sky Watch'sinstruments pointed out toward the black sky while the weather people's
looked down at Earth.

The ferry pushed its nose in through the docking collar and ateleoperated transfer tube extended to
fasten itsdlf againgt the port airlock. Thorpe made hisway through the lock, towing his kit bag behind.

“Mr. Thorpe!” avoice caled to him as he entered the hub of the Sation. He turned to gaze at the wiry
man with the prominent bald spot who had hailed him from across the compartment. They weredtill in
the zero gravity portion of the station. As Thorpe watched, the man kicked off and sailed to where
Thorpe clung to asafety line.

“Hdlo, I'm Terence Zaller, Dr. Fusaka s assistant. He asked me to meet you. He's somewhat busy this
morning.”

“Oh?

“God willing, they’ re going to light off Avalon’ senginestoday. Infact,” Zaler glanced a hiswrist
chronometer, “they should be powering up just about now.”

“I heard they wouldn’t be ready for three more days.”
“They’re ahead of schedule. Comeon. WE' Il go down to the project offices and watch the show.”

Thorpefollowed Zdler to aspoke lift, and from there into ever increasing gravity. They got off thelift at
Gamma Deck, Habitat Ring Number Two. The gravity at that level was one-third of Earth standard.

The two dozen members of the Avaon Working Group were in acompartment outfitted as a conference
room. As Thorpe arrived, they were gathered around alarge screen on which Avalon Asteroid was
displayed. Theview wasfrom an orbiting spaceship, and showed the lopsided asteroid from a distance
of severd dozen kilometers. Hovering just above it was one of the large cargo carriers.

The surface of the asteroid was pitted with craters from eons spent orbiting just outside the orbit of
Venus. A number of tiny manmade shapes had been added to the collection. There were clusters of
lights spread over the asteroid’ s surface. Some were the bright white of work lights, while others were
an eye-searing violet color. Thelatter, Thorpe could see, emanated from severa sticklike towers
mounted at the ends of the asteroid’ smagjor axis. He noted that the oversize attitude control jetswerein
operation.

“What'sgoing on?’ Zaler asked someone. He was promptly shushed by severad members of the group.
Someone whispered that they had just started testing the propulsion system’ s antimatter injection
channels.

Zdler gestured for Thorpeto take aseat. He did so well back from the screen. While he waited, he let
his eyes scan theroom. There were eight women present, but only three the right age to be Barbara
Martinez. Assuming the surname indicated Hispanic ancestry diminated al the candidates but one. He
studied her profile while she raptly watched the screen. He had to admit that the Old Man had an eye for
theladies. She was not as beautiful as Amber, but she came close. Thorpe patted hisinside pocket to
make sure Smith’ sl etter was till there, and then turned back toward the screen.

A violet spark of light appeared on the potato-shaped rock at the point where the asteroid’ s waist
condtricted dightly. The spark grew in brightness until the camera slight compensation circuitswere
affected. At the sametime, a glowing phantom shape seemed to rise from the vicinity of the spark.



Sowly, theradiance resolved itsdlf into afat cone of light asionized nickel and iron spewed forth.

“We have ten percent power,” avoice announced from the speaker of the screen. * Stand by for full
thrust!”

The spark suddenly exploded on the screen as the camerafiltered the sudden burst of light. Wherean
explosion would have been over as quickly asit had begun, the spark continued unabated for minutes.
Asit did so, the streamer of ionized materid grew until it wasacomet tail in miniature. Thefull plume
was an indication that hundreds of tons per hour of asteroidal material were boiling away to space.

“ Power is maximum. All indicators are steady in the green. We have a measurable thrust!”

Severa more cheers echoed through the compartment. A large Oriental seated in the front row waited
for them to die away before commanding, “ The furnaceislit and we re underway, people! | want your
initid compliance numbers by the end of the watch!”

There was sudden movement from the crowd. They dowly filed out into the corridor and dispersed. The
mood was festive. Thorpe watched the woman he had tentatively identified as BarbaraMartinez. She
left in the company of another woman. Both were laughing and joking.

“Comeon,” Zaler sad. “Let’smeet Dr. Fusakal”

“Thorpe, en?’ Fusaka said after Zaler introduced him. “It'san honor. How the hell did you ever come
up with theideaof usng Avadon asabilliard bal?’

“Totdl thetruth, | sumbled acrossit while fooling around with a computer.”

Fusakalaughed. “I’ ve had that happen a couple of timesmysdf. Kind of makesyou fed stupid, doesn't
it?

“Thet it does.”
“Did they tell you what it iswe do here?’
“You plan Avaon'strgjectory and oversee the work.”

Fusaka nodded. “We re responsible for making sure that Avalon isin the proper place when
Thunderstrike comes roaring through the inner system 200 days from now. Avaon impact will take
place 80 days before Lunar impact. That meanswe have no room for mistakes. If wemiss, it’'sal over
for Earth.”

Thorpe nodded. When it came to Thunderstrike, the laws of orbital mechanics were asimmutable as they
were inconvenient. 1f Avalon missed, there would be no second chance.

“By theway,” Fusakasaid, “1 jumped at the chance to get you when they offered your services. We
have a good group here, but every one of usisatheoretician. We desperately need someone with
practical experience. Otherwise, we are liable to make some stupid mistake and kill everyone. We do
not want to be like the biologist who was so interested in the socid hierarchy of rattlesnakes that he
forgot they were poisonous. With the experience you gained in movingThe Rock , we hope you can
anchor some of our worst flights of fancy.”

“I'll try, §r.”

“Look over the basic plan and tell me what you think of it.”



“Yes, ar.”

Fusaka held out his hand once more. “ Terence will show you to your cabin and see that you are
sraightened away. If you will join mefor dinner thisevening, I’ll introduce you to the other members of
theteam.”

#

The next morning, Thorpe was seated in the staff lounge, reviewing the Avaon Project’s master

plan. Likethe ancient PERT charts, the plan included atimeline that detailed every activity that had to
take place between launch and impact with Thunderstrike. Events were marked as they occurred, and
any deviation from plan wasingtantly evaluated. Thorpe had been struggling to understand the complex
symbology for quite some time when he became aware of someone stlanding over him.

“Mr. Thorpe?’
“YS.”
“My nameisBarbaraMartinez. May | sit down, please?’

“Please do,” he said. Histentative identification of the previous day had been correct. Barbarawas
indeed the woman whaose profile he' d studied.

“Sorry | didn’t get to meet you last night. | had a program to run and the computer was balking.”
“| understand.”

“Y ouwork for Halver Smith, don’t you?’

He nodded.

“| thought so. He' s spoken of you on occasion.”

“Likewise”

“Oh?What did he say about me?’

“Only that you are the most beautiful, intelligent, and charming women he has ever met.”
“Did heredly say that?’

Thorpe nodded. “He went on about it at great length.”

“When did you see him lag?”’

“Y esterday morning.”

“Ishewd|?’

“Better than I’ ve ever seen him. Why do you ask?’

“I'm not sure. He seems more giff and uncomfortable than when | first met him. | waswondering if there
isanything wrong.”

“He sabusy manwith alot on hismind.”



Barbara shook her head. “I get theimpression that it sme. I"ve been wondering if he' stiring of my
company.”

“And you think he' strying to find a polite way to dump you?’
“The thought has crossed my mind.”

Thorpe grinned and reached into his pocket. “Well you can uncrossit. Mr. Smith asked meto give you
thiswhen | thought thetimewasright. 1t'sright.”

She touched the depolarizer spot on the envelope and fumbled with the letter. As she scanned it, her eyes
began to grow larger. Finaly, shelooked up and asked, “ Do you know what thisis?’

“Inagenerd terms.” He went on to explain Smith’s desire not to put any pressure on her. Shegot up
before he had finished his explanation. “Where are you going?’

“Tofind ascreen,” she said, breathlesdy. “| have a phone call to make!”

CHAPTER 34

It was three days after sunset when Amber Hastings came on duty in the telescope control room. The
Big Eyewas now manned continuoudy whenever the comet or Avalon wasinthe sky. Sincethe
observatory staff was currently at haf strength, even Amber’s newfound celebrity had failed to keep her
name off the duty roster.

Asshe sat at the operator’ s station, she gazed at the light amplified image of the greet telescope on the
main viewscreen. The mirror bowl wastilted on its sde with the cherry picker booms stretched out
parale to the crater floor. Each of the 400 ultra-sensitive hexagona mirrors was aimed toward the
eastern sky where comet and asteroid were dowly closing the black gulf between them. The telescope
opticswere divided into two sections. One collection of mirrorstracked Avaon at full power whilethe
other performed awide-angle scan of the comet. It wasthe latter view to which Amber switched after a
few seconds. The ghostly image of the comet materialized on the screen. 1t was nothing like what she
had observed during the long stern chase from Jupiter. The seven months since her return to Luna had
transformed Thunderstrike beyond al former recognition. What had been apale cloud of gas and dust
had blossomed into a full-fledged comet!

By the time Thunderstrike reached the Agteroid Belt in January, it had devel oped the characterigtic fan
shaped coma caused by increased buffeting from the solar wind. By March, astreamer of gasfifty million
kilometersin length had been ripped from the coma. On April 1, Thunderstrike made itsfirst appearance
inthe night sky of Earth. 1t wasfar from spectacular, merely afaint smudge that was apparent only to
those with superior vison or optical ads. Even so, its gppearance convinced billions of skepticsthat the
scientists warningswerered. The patch of light in the sky had set off anew wave of worldwide panic.

After April, there were no longer any public pronouncements that the System Council was spending too
much money preparing for the comet. Suddenly, everyone was interested in how the evacuation and
meteor guard system were progressing. Anyone who doubted the seriousness of the Situation need only
step outside any clear night for areminder of what the next year would bring.

As Amber scanned the body of the comet, her attention was drawn to the once-each-second pulse of
red light from within the far-flung gas cloud. The beacon was a powerful laser that aways pointed at



Earth and Luna. The pulsations were controlled by an atomic clock. Each pulse had a coded time mark
imbedded init, aswell. By monitoring pulse arrival times, the observatory was able to continuoudy
monitor the exact distance between the nucleus and Luna. With that data, they computed the orbit of the
comet to an accuracy of plusor minusasingle meter. So far, Thunderstrike was following precisely the
orbit Amber had predicted for it more than ayear earlier.

#

Walter Vasslovich stood on the black iron plain of Avalon and watched as the ungainly shape of aheavy
beam congtructor shivered, then rose on the flames from four smal boosters. The big machine pitched
over and arrowed toward whereGar gantua hung in the black sky. The constructor was the last piece of
equipment to be returned to the ship, and followed the last boatload of workers by an hour. Their
departure had left VVasslovich and hispilot Avalon’sonly inhabitants. [n another few minutes, they too
would abandon the nickdl-iron asteroid for the [ast time.

AsVassilovich gazed across the body of the asteroid, he found it hard to believe that five days hence,
this smdl world would be swatted from the sky. Y et, the scientists were predicting that the flash would
rival the sun for afew minutes. It wasdifficult to imagine the violence of such acollison, and even more
difficult to remember that Thunderstrike would hardly be staggered by it.

Forty days after Avaon’ s destruction, Thunderstrike would reach perihelion. Forty-two days after that, it
would finish the long climb to the Earth-L una couplet. Because of the work of Walter Vassilovich and
hundreds like him, Thunderstrike would arrive a its appointment with the Earth/Moon system three
minuteslate. On those three minutes hung the fate of worlds. They would alow Lunato interpose itself
between the comet nucleus and Earth. On itsway to destroy the Mother of Men, Thunderstrike would
encounter amass athousand times greater than itsdf. Just as Avaon had done before it, Thunderstrike
would vanish in acataclysmic flash of light and heet.

Water did not bother to watch as the beam constructor reached the hovering cargo carrier. He turned to
face in the oppogite direction. There, silhouetted against the black of space, was the comet, now only 20
million kilometers distant. Viewed head on, it took on the appearance of a misshapen cloud. Thetalil of
the comet was a great trand ucent sheet through which the diamond points of individua stars could be
seen. It swept upward from the asteroid’ s horizon to the zenith. At the very peek of the sky lay asolid
looking bal of milk white cloud.

The comawas aslarge as haf-a-dozen terrestria harvest moons. Somewherein that ball, Walter knew,
lurked a500-kilometer wide asteroid. Thunderstrike would remain hidden behind the coma svell until
the very moment of impact. Even then, it would arrive much faster than arifle bullet, and far too quickly
for human vision. However, the instruments would record its approach. They would aso record the
ensuing cataclysm.

“Ready to go up, Mr. Vassilovich,” his pilot reported over his helmet comm circuit.
“Thanks, Pierce. Stand by while | make the final checks.”

Vassilovich moved across the nicke-iron plain and entered the pressurized Quonset he and his men had
S0 painstakingly constructed. The hut was one of three. Though it till contained breathable air, he did
not bother to unsedl hishemet. Rather, he gazed one last time at the machines that would report the
destruction of thistiny world.

All over Avaon, cameras and radar antennas were pointed skyward to observe the nucleus' s
approach. Other instruments were buried deep within Avalon’s nickd-iron heart. Whilethey lasted, they
would record the first few milliseconds of Avalon’s breskup. Nor were Avaon' sinsrumentsthe only



ones that would observe the event. Godzlla ' s crew had spent the last Sx monthsinstrumenting
Thunderstrike. 1t was hoped that at least some of the inertial sensors planted on the side of the nucleus
opposite the point of impact would survivethe collison. If they did, humanity would haveitsfirst direct
measure of whether or not they had succeeded in dtering Thunderstrike' s course.

Walter made one last careful circuit of the control room, ensuring that everything wasin its place,
switched on, and operating. He checked the triply redundant power packs and instrumentation cables.
He observed that dl telltales were showing green and that no fault indications had appeared on the hedlth
monitoring equipment. Findly, he keyed for acontinuity check between thisinstrumentation control
center and the two others. When everything checked out properly, he turned to go. As he entered the
airlock, he reached out to switch off the overhead lights. The door was nearly closed when he began to
chuckle at hisaction. Here they were about to destroy this miniature world, and he was il trying to
save afew millicreditsworth of eectricity.

Old habitsdie hard.
#

Halver Smith stretched out on the foredeck of Serra Seas and laid hishead in hisbride slap. He
steadied a pair of wide-angle electronic binoculars and scanned the sky. It was an hour before dawn,
and overhead, the stars were cold points of blue-white radiance. There wasthe barest hint of color low
on the eastern horizon to presage the coming sun.

“Thereitis” hesad, usng one hand to point to aspot in the sky low in the southeast.

BarbaraMartinez Smith turned from the large hol oscreen she had been fiddling with. She followed his
pointing finger to the milk-white splotch of light in the sky.

“| seeit,” shesad. “It' sawfully dim. How arewe going to spot it later with no landmarksto guide on?’

“WEll usethe gtars,” Smith replied. “ See those two bright onesto the right? The comet lieson the
imaginary line connecting them, two star distancesto the lft of the reddish one.”

“Got it,” she said before returning to her adjustment of the entertainment screen. They had carried the
monitor up on deck in order to split their attention between the sky and the live broadcast from space.
Aft on Smith’'s yacht, an antenna pointed upward toward CommStat 2. Despite having been checked
out earlier in theweek, the receiver had malfunctioned periodically ever since they had left San Francisco
the night before. 1t kept losing lock on the communications station while the yacht rolled in the gentle
swell. Smith had dmost given up fixing it when Barbara got the screen to work. She had been fiddling
with it for the past twenty minutes. She currently had it tuned to the program that was being broadcast
live from Newton Station.

“Look!” shesad, laughing, “There sTom Thorpe!”

Smith turned his attention from the sky to the screen. On it, Thorpe was seated next to awell-known
holo reporter. “Turn up thesound. Let’'s hear what he hasto say.”

Thorpe s voice emanated from the screen’ s speaker. “... That isright, Brad. Wewill be ableto tell how
we did dmost immediately after the collison. We haveinertid sensors on the backsde of

Thunderstrike. They will give usaprecise reading of the changein the nucleus sveocity vector. Once
we havethat, it will be ardatively easy task to project the impact point on Luna.”

“I understand that project scientists are concerned about the survival of those sensors,” the broadcaster



with the mdlifluousvoice sad.

Thorpe nodded. “When Avaon hits, the shock will be horrific! 'Y ou have seen Ground Zero Crater, of
course. Theimpact that made that crater wasn't as great as the one we are about to induce. Thereisa
chance that the shock wave will didodge our instrumentation. That' s the reason why we' re using o
many redundant systems, and why we' ve taken so many precautions to protect them.”

“But what if those precautions don’t work? What if al your sensors are destroyed?’

“Then we |l beforced to fall back on visua and radar methods to determine Thunderstrike' s new
orbit. That would take afew dayslonger, but would still work...”

Barbarareached out and ran her hand through her husband’ sthinning hair. “ There, except for the grace
of God, go I!”

“What?’

“1 was dated to be public spokesman for the Avalon Project,” she explained. “ That was before you
rescued me. They only alowed meto play hooky after poor Tom offered to take my place.”

“Remind meto givehimaraise” Smith said with achuckle. “ After four months of marriage, | think thisis
thefirst full week we ve had together.”

The wedding of Halver Smith and Barbara Martinez had taken place in the office of the Newton Station
commander. The entire wedding party had consisted of the bride, groom, Tom Thorpe as best man, and
one of Barbara s coworkers as maid-of-honor. It had hardly been what one would expect from the
nuptials of one of the ten wealthiest men in the system. The honeymoon had lasted two days, both of
which were spent in the most expensive suite in the hotel section of the station. After that, Barbara had
gone back to work with the Avaon Project and Smith had returned to his duties on Earth. They had
seen each other only occasiondly since.

“How long?’ she asked after watching Thorpe answer severd more questions.
Smith glanced at hiswrigt chronometer. “ Twelve minutes.”

She snuggled close for warmth. The predawn chill off the coast was enough that they were wearing light
jackets. Asshewatched the screen, she wondered if thiswaswhat it had been like to wait out the first
moon landing.

“Fiveminutes,” Smith said sometime later. The interview from Newton Station was no longer on the
screen. It had been replaced by aview of the comet nucleus from the cargo carrier pacing it. The screen
gplit and an image of Avalon appeared next to that of Thundersirike. The camera ships, he knew, were
monitoring from arange of ten thousand kilometers. Any closer and they would be in danger from flying
debris. To obtain their picturesthey were using high magnification, causing theimagesto jitter dightly.

“1 wonder if wewere successful,” Barbaramused.
“Well know inafew minutes” Smith replied.

Because the collision was taking place two hundred million kilometers from Earth, it had aready
happened. Only the speed-of-light delay, which at that distance was eleven minutes, kept them from
knowing how Avaon and Thunderstrike had fared. It was a strange fegling to know that Earth’ sfate had
been sedled, yet to be unaware of the outcome.



“Oneminute” Smith said findlly.

Both he and Barbararetrieved their binoculars, found their guide stars, and traced theimaginary linein
the sky. They lifted the instrumentsto their eyes and quickly found the comet. Built into the binoculars
were light amplification circuits that made the hazy patch of light seem brighter than it truly was. One of
the reasons for takingSerra Seas ahundred kilometers offshore was to avoid the sky glow from the
coadtal dtrip cities. At seq, the skiesretained their pristine blackness.

The comet wasaball of light in the Sky with along feethery tail. Barbaratried to keep the coma centered
inher field of view. At firg, she had difficulty compensating for the rocking of the boat, but she soon fell
into the rhythm. Smith divided histime between stedling glances a his chronometer and the screen, and
viewing the comet directly.

“Fifteen seconds,” hesaid.

Barbaraheld her breath for what seemed like forever. Then, just as she was beginning to wonder if they
had missed, the comet’ s coma exploded in aflash of light. Thebinoculars' brightness controls dimmed
theimage. She dropped them and stared upward in awe. Her husband did the same. A new star
gppeared inthe sky. It grew in brightness for long seconds until it rivaled Sirius. Then it began to fade,

“My God!” Smith muttered. “I had no idea of the power!”

Low in the southeast, Avaon’' sfunera pyre continued to burn, abeacon of hopefor al the frightened
people of the Earth.

PART 5: CATACLYSM AND HOPE

CHAPTER 35

The planetoid of ice had been staggered by humanity s blow. Staggered, but not destroyed. For
days afterward, Thunderstrike spewed a column of superheated steam skyward from a gaping
wound initsside. Robot probes sent into the geyser relayed pictures of an inferno bathed in a
red-orange glow. The new crater was more than two hundred kilometers across. It had
obliterated the Little Alps Mountains and was now the most prominent feature in the western
hemisphere. Ground Zero Crater had nearly been knocked loose by the impact. The plug of ice
that humanity had failed to dislodge was now surrounded by an escarpment more than ten
kilometers high.

Of Avalon, there was no sign. The billions of pieces that had composed the nickel-iron asteroid
were now lodged deep in Thunderstrike’ s frozen heart. There they gave up their white heat to the
surrounding ice, turning parts of Thunderstrike’ sinterior into a subterranean sea. Astheice
turned to liquid water, it contracted, leaving great pockets of vacuum behind. Despite the
minuscule gravity, the ice that overlay these giant voids collapsed, producing surface crevasses
and causing fierce temblorsto ripple across the plains of steaming ice.

As the wound in the planetoid’ s side cooled, the steam jet lost much of its vigor. At the edges of
the impact crater, new ice formed a thin skin over the subterranean ocean. Eventually the
concentric rings grew together at the center, completing the formation of the new crater’ s floor
and sealing the underground sea against the vacuum of space.



#

Tom Thorpe took a private flyer from Mojave Spaceport direct to SierraCorp Headquarters. It had

been aweek since the successful conclusion of the Avaon Option and most members of the working
group were gtill evaluating the data. Asviolent asthe collison had been, Thundersirike had not broken
up asavoca minority of scientists had contended it would. If anything, the nucleus had come through the
collison in remarkably good shape.

AsAssstant Director of the Avalon Working Group, it had fallen to Thorpe to coordinate the scientists
efforts. He had been doing that when he received an urgent message from Halver Smith ordering himto
report to headquarters by the fastest available transportation. There was no other explanation.

Theflyer pilot trested Thorpe to a panoramic view of the Golden Gate as he made his approach to
headquarters at a thousand meters dtitude. Barbara Smith was waiting for him on the wind swept landing
stage as he deplaned.

“Tom, welcome home!”

“Thanks, it's good to be home.”
“| saw your broadcast last week.”
“How bad was1?’

“I thought you handled yoursdf very professondly,” she answered. “What wasit liketaking to five
billion people?’

“Srrange and alittlefrightening.”

“I canimagine”

“How goes married life?’

“Grest! | only wish | had taken it up earlier, say right after my wedding.”
“What' s happened? Why the hurry to get me back here?’

“I'll let HAl explainthat,” Barbarareplied. “Come on, he' swaiting in his office.”

They took thelift down to Smith’s private office. When they arrived, Smith boomed out, “ Comein,
Thomas!” in hismost hearty voice. Despite his manner, Thorpe noted the pain behind his eyes asthey
shook hands. Barbaramoved to the office bar and poured each of them adrink. She came back with a
slver tray on which three glasses of dark liquid were balanced.

Thorpe took one of the glasses and thanked her. Theliquid turned out to be Kentucky bourbon of
remarkably high qudity.

“How isAmbear?’ Smith asked.

“She'sfine” Thorpereplied. “1 got aletter from her the day before yesterday. Sheis helping with post
collison anadyss. They are on round-the-clock operationsthere. As soon as the nucleus disappears
behind the sun, they will begin tearing downThe Big Eye and packing it for sdlvage. They’ve arranged to
have the mirrors picked up by one of the government’ s chartered freighters.”

“When isthat to happen?’



“I don't know. They have dipped the date twice now. I’ m getting anxious about how long it’ staking.”
“| undergtand that you' ve been helping with the post collision observations yoursdlf.”

“Only coordinating the efforts of others. Frankly, | have been too busy to redlly study the data, except to
note that Thunderstrike will definitely collidewith Lunanext July 17. Director Fusakahas been looking
over the big picturewhile | stay busy putting film in the camera.”

“Haveyou talked lately with Fusaka?’

“Not in the last three days. He went down to The Hague to some big conference the System Council is
sponsoring. Why, is something wrong?’

Smith grimaced. “ Constance Forbin called yesterday. Apparently, Avaon did not hit Thunderstrike as
sguare aswe hoped it would. Don't get mewrong! It was damned good shooting overall. However,
the comet is going to come down near Hertzsprung Crater rather than Korolev. The point of impact has
been moved afew hundred kilometersto the east.

“Jugt soit hitgl”

“Agreed,” Barbara said from beside him. “However, the System Council is concerned that an off center
strike may cause alot more debristo be sprayed in Earth’ s direction than would a central strike at
Korolev Crater. They' ve asked Halver to assist them in correcting Thunderstrike' s path.”

“How?" Thorpe asked.

Smith gazed at him with a somber expression. “They want to crashThe Rock into the nucleusjust aswe
did Avdon.”

“That'sslly! The Rockistoo light and we would not be able intercept Thunderstrike far enough from
Lunato do any good. | doubt we could intercept Thunderstrike more than one day out.”

“One-and-a-hdf, maybe two days,” Smith corrected. “The System Council will provide uswith
humanity’ slast reserves of antimatter, so energy won't be aproblem. If we can keegpThe Rock together
under the strain, we can intercept 5 million kilometers sunward from here.”

Thorpe suddenly understood the look in his superior’ s eyes. Moving The Rock into Earth orbit had been
the crowning achievement of Smith’sadult life. Now they wanted him to destroy everything he had
worked for to gain Lunaafew more precious seconds in which to cross the comet’ sline of flight.

“Areyou going to doit?’

“Havel any choice?’ Smith responded. “I wasthe fellow who told Carlos Sandova he would haveto
sacrifice Avadon, remember? Can| do any less?’

“Thisisdifferent. The comet was going to destroy Earth. Now we' re merely arguing about afew
hundred kilometers difference in whereit will land on Luna.”

“What good isan iron minein the sky if dl your customers are dead? They will be, you know, if the
meteor guard system is overwhelmed by debris splashed up from Thunderstrike' simpact with Luna.”

“But SerraCorp will be bankrupt without The Rock !”

“There' s always compensation from the nations,” Barbarasaid. “ Constance Forbin will give usthe same
guarantee she gave Sandova.”



“Which wedl know isn’t worth the magnetic charactersit’ sencoded in.”

“Evenif the nationsrenege, we' ll at least come out of thisdive,” Smith said. “ Anytime you can say that,
you' re ahead of the game.”

Thorpe shrugged. “It' syour money. Still, I'm glad | won't haveto watch it.”

“I was hoping you would do more than merely watch, Thomas. | want you to take command. We've
fewer than 75 days | eft and we need to rendezvous with the comet asfar from Earth as possible.”

Thorpe chewed hislower lip and dowly rubbed hisfingertipstogether. “I’'m sorry, but | can’t.”
“Why not?’

“I'll go out toThe Rock as your personal representative, but Eric Lundgren will have to command the
operation. I'll beleaving as soon as the comet reaches periheion.”

“What happens after perihelion?’

“That iswhen | planto go to Lunato get Amber out. Il put her aboard an evacuation ship eveniif | have
to knock her out to do it!”

#

The sky aboveThe Rock was the eternal black of space, but adim purple glow peeked above the
horizon aft. The glow came from ionized particles that escaped the magnetic field of the converter nozzle
and flooded acrossthe Acorn’s Cap. The glow was brighter than Thorpe had ever seenitintheold
days, anindication of the quantity of antimatter they were pouring through the conversion chamber. The
agteroid had been thrugting at afull one ten-thousandth of a gee for amonth, recklessy spilling precious
antimatter and its own incandescent substance to space. Thiswas one journey where brute force
counted for far more than finesse.

After escaping Earth, they had sentThe Rock directly acrossthe chord of the planet’ s orbit in an attempt
to head Thunderstrike off. Impact would come in 39 days, amere 71 hours before Thunderstrike
crashed down in the middle of Farside.

Thorpe gazed across the doomed landscape and shook his head ruefully. He thought of al the people
who had given their livesfor thisbit of solar flotsam. There had been happy-go-lucky Perry Allen, killed
without warning; and Lars Borlon, who had died after daysin agony from acrushed rib cage. There had
been those who had been only somewhat luckier: Walt Sewell had been invalided back to Earth with a
disease that till baffled the doctors. Garrett Timcox had been exiled to space by a heart that would
never again stand up to full gravity. These men and hundreds like them had swested to turnThe Rock
into a cornucopia of metas, an inexhaudtibleiron minein the sky. Now that erawasover. Inafew short
weeks, The Rock would follow Avaon into incandescent oblivion.

Thorpe shivered insde his vacuum suit and chided himsdlf for faling into such aframe of mind. Intruth,
he reminded himsdlf, dl the work and sacrifice had given the human race their one chanceto survive the
greatest natural disaster in history. Had it not been for the sacrifices of Perry Allen and all the others,
Earth would not have afuture. Looked at from that perspective, the whole struggle to captureThe Rock
seemed amost preordained.

“What are you thinking about?’ avoice asked in his earphones.

Thorpe turned to Nina Pavolev, who was watching him from inside her own helmet. He smiled. “Sorry, |



wasjust thinking of everything that' s happened since | first cameto this overgrown hunk of ironin the
g(y.”

Her own nod was silhouetted againgt the backdrop of the sun blazing down on the nickd-iron plain. “I
know thefedling. | am going to missthisplace, too. It's been my homelonger than any placedsel’ve
ever lived.”

“Mine, too. | only wish there were another way for it to end.”

“Look there,” Ninasaid, pointing with her gauntletted hand to the southeast. He turned to follow her
gesture. A steady pinpoint of light had suddenly appeared low in the sky.

“Right ontime,” Thorpe muttered.

The ship was one of half-a-dozen that were shuttling between Earth andThe Rock . Mostly they
trangported antimatter toroids and other essentia supplies. This particular ship wasthe onein which
Thorpe planned to begin hisjourney to Luna. If he madedl of his connectionsand hisluck held, he
would ground at Luna City spaceport afull thirty days before the end, plenty of timeto coax his reluctant
fiancée off her doomed home world.

“I'll be sorry to seeyou go,” Ninasaid from besde him as she Stared at the ship’sflare.
“It' ssomething | haveto do.”

“I know itis.” Thetone of her voice made him turnin her direction. The two of them stepped forward
and embraced, not easy when oneis encased in avacuum suit. “Be careful, Tom, and come back safe.”

“I'will.”

With that, the two of them turned and headed back for the airlock that would admit them intoThe Rock
’sunderground living spaces. Thorpe had some last minute packing to do.

CHAPTER 36

The evacuation shipPreserver was abig, spacious barn of avesse with asmell best described as
indescribable. Since it was on the outbound leg of its Earth-Luna shuttle run, there were fewer than five
hundred people onboard. ForPreserver , that was a skeleton crew.

Captain Jesus Garcia-Gomez was a big cheerful man who did nothing to hide his opinion of Thorpe's
request to be transported to Luna. The Captain, who had made five evacuation runs so far, thought
anyone going in the opposite direction wasinsane. He had, in fact, refused Thorpe permission to board
his ship until Halver Smith had personally interceded with the evacuation authorities. Even with dl
clearancesin hand, Thorpe had only been dlowed to leave Columbus Station after astern warning that
his departure from Lunawould be on a*“ space available’ basis.

Captain Garcia-Gomez had met his special guest at the airlock and treated Thorpe to aquick tour of the
ship. They started in one of the big bunkrooms that had until recently been one of Preserver ’sliquid
oxygen tanks. It put Thorpein mind of nothing so much as photos he had seen of troop ships during the
First and Second World Wars. Wide shelves were stacked ten high from deck to overhead. Individua
bunks were marked off by red lined boundaries. When filled, Thorpe redized, most peopl€e s heads
would bump into others feet, and dmost everyone' s ebows would overlap the boundaries.



“It must get pretty noisy in here when you'refully loaded,” Thorpe commented to the captain.

“Noisy, hot, smdly, and messy,” Garcia-Gomez confirmed. “Worst of dl isthe chain reaction vomiting.
No matter what precautions they take on the ground, every bunkroom seemsto have at least one idiot
who has not taken their anti-nausea medicine. No sooner have we got them strapped down than they
losetheir dinners, causing practically everyone esein the bay to follow suit. That, in case you have not
aready identified it, isthe source of most of the smell. The bulkheads are practically saturated with the
contents of people' s ssomachs.”

Thorpe had identified the smell, but had been doing his best to keep hismind off the subject.
“If you have any extra credits, you might want to try your luck in the crew’ s poal.”
“What sort of pool?’

“Each crew member triesto guess how many babieswill be ddivered during each trip. If you're
interested, the stats from &l of our previous runs are posted in the wardroom.”

“| takeit therearealot of them.”

“More than anyone expected or made provisionsfor,” the captain confirmed. “I don’t know what it is
about a space voyage that sends women into labor. But with aship’s population of 300,000, you can
count on two things: Some of the old ones are going to die, and an awful lot of babies are going to pick
that particular timeto be born. We aways arrive with more than we started out with.”

The ship left Earth two hours after Thorpe' sarriva onboard. Becauseit lacked engines of itsown, it was
accelerated into escape orbit by adeep spacetug. Three dayslater, asmilar tug met them asthey fell
behind Luna. 1t locked on and retro boosted until Preserver wasin ahigh parking orbit. Asone of the
crewmen remarked, the tugs were engaged in along-range game of catch, with the evacuation ships
playing the part of the rubber ball.

The tug had no sooner released itsdlf fromPreserver ’sreinforced thrust frame than the first of the
ground-to-orbit ferries swarmed around them. A dozen at atime latched onto the big ship’s multiple
arlocks. They immediately began to pour their cargo of humanity into the converted bulk carrier.

“Well, Mr. Thorpe,” Captain GarciaGomez said as he shook Thorpe' s hand at one of the airlocks, “|
gtill think you're crazy. Still, if 1 should happen to be in orbit when you' re ready to come back, make sure
you get aboard one of Preserver "sshuttles. I'll find room for you even if | have to share my own bunk.”

“Thank you, Captain. | appreciate the offer. Who knows, | may have to take you up oniit!”

With that, Thorpe gathered up hiskit bag and vacuum suit. He turned and kicked off toward the airlock
through which amass of humanity was pouring into the ship. Not for the first timein this strange odyssey,
hefelt like asamon swimming upstream to spawn.

#

Luna City Spaceport was much as he remembered it. The big mass driver gtill stretched across the lunar
plain straight as an arrow, and the underground departure concourses were still arrayed like the spokes
of awhed around the surface dome of the main trangt hall. What was different was the number of
people crammed into the spaceport’ s confines.

Everywhere he looked, evacuees waited their turn to board the ships. For the first time, Thorpe began to
undergtand the logistics of moving ten million people off planet. Crying babies, ot children, and grim



faced parents returned his stare as he elbowed hisway toward the lower levels and ground
trangportation.

The tube cars were nearly empty in the direction he was headed. He had twelve hours before his
chartered moonhopper wasto take him to Hadley’ s Crossing, and had booked aroom in the same hotel
ashispreviousvist. It wasnot until he reached the Grand Concourse that he realized just how far the
evacuation had gone. What had been the bustling commercia and cultura center of Luna City was
nearly deserted. Fashionable shopswere closed even though their display windows were till full of
merchandise. Those few cafes that remained open were gathering places for the very old. He could fedl
their eyes on him as he strode by downramp toward hishotel. He asked the harried desk clerk about
them as he checked in.

“They aren’t going.”

“Y ou mean they aren’t being evacuated?’
“Nope.”

“Why not?’

The clerk shrugged. “Lots of reasons, | guess. Some just refuseto leave. Othersaretoo old. They
can't teke Earth gravity.”

“They won't haveto,” Thorpe replied. The subject of what to do with the infirm had been one of the
thorniest problems addressed at the Sorbonne conference. “Anyone who can't withstand Earth gravity
will be housed on the space stations until other arrangements can be made.”

“Maybe they don’t like these other arrangements,” the clerk replied. He handed Thorpe akeycard.
“Third level down, second room ontheright. You'll haveto carry your own bags, I'm afraid.”

“No problem.”

That night Thorpe had dined at Luigi’s, even asking for the same table he and Amber had occupied the
night they were there. The wall scenics were the same, but somehow the forest clearing did not sparkle
asit had. Thefew waiterswere obvioudy not professonas. Thorpe suspected that they were merely
warm bodies awaiting evacuation. In addition, the food, when it came, was the bland fare put out by an
autokitchen. Thewaiter gpologized hafheartedly and explained that the chef had been evacuated the
week before.

Later, as Thorpe walked back to his hotel, he saw that the old people seemed to have disappeared. In
their place were scattered gangs of youths. Something in their manner told him that here too was agroup
with no plansfor departing Luna

For the first time, he began to serioudy wonder how compl ete the evacuation would be. Thefirst
smulations at the Sorbonne had been arocious. By the end of the conference, the computers had been
telling them that it was possible to evacuate Lunain the time available - barely. However, computers are
programmed by human beings, and as he watched atrio of youths swagger past him, Thorpe wondered
just how many contingencies the programmers had considered.

He braved the crowd at the spaceport the next morning, fighting hisway to asuiting stall where he
climbed into his vacuum suit. He then waked with his helmet under one arm to thelocal departure
lounge. Hefound hispilot aready there.

“You Thorpe?’ the short, grizzled man asked.



“ YS,”

“I'm Gianelli. Got your gear? Good, let’s get out of here before someone getsit in their head that I’ ve
got transportation off thisrock. Could start ariot.”

“Have there been many riots?”’
“Depends on how you define many,” came the curt answer.

They |oaded aboard the hopper, which was smilar to the ones Thorpe had flown during the expedition to
explore Thunderstrike. The pilot blasted away from Oceanus Procellarum as soon as they were both

strapped down.

“Can you make orhit?’ Thorpe asked as he gazed out of the cabin bubble at the landscape drifting by
below.

“If | could, do you think I’d gill be here?” Gianelli asked. “I’m not scheduled to go up for another two
weeks because they need hoppers to chauffeur the bureaucrats around. Damned Republic hardly pays
mefor my time. That isonereason why | jJumped at this charter. What kind of adamn fool areyou,

anyway?’

“I" ve been wondering the same thing mysdlf for the last twelve hours,” Thorpe responded. “It looks as
though things are getting out of hand in Luna City.” Hetold Gianelli about the gangs of youths he had
Seen.

“Yeah,” the pilot confirmed. “Mogtly they’ re kids who have missed their assigned dotsfor one reason or
another. Some stayed behind to loot while others had arguments with their parents and ran away. The
government has apolicy that anyone who misses his or her dot goesto the back of theline. Thosewho
till want to go are dated for the last ships.”

“Why doesthe city alow them to roam the concourse that way?’

“Thecity ain't got much choice. All the police are down at the spaceport keeping order among the
evacuees. They run occasiona sweeps up and down the concourse, but with its spiral structure, it's easy
for the gangs to see them coming.”

They did not speak much after that. Gianelli was busy with navigation and Thorpe was deep in thought.
They grounded at Hadley’ s Crossroads without incident. Thorpe quickly learned that the rolligon had
been requisitioned by the government to assist in the evacuetion.

“How are the observatory personnd going to get out?’” he asked the functionary he found assisting with
the monorail schedule.

“Damfino, Mister! Word isthat they have made their own arrangements. | know there are alot of them
il out there. They aretrying to take that damned telescope of theirs with them. A waste of good lift

capacity if you ask me.”

“How can | get to the observatory?’

“Y ou' ve got amoonhopper,” the functionary pointed out. “Why not useit?’
“| thought flights to the observatory were prohibited.”

“They’ ve relaxed those redtrictions quite a bit sSince the emergency began. | know for afact that ships



have been landing and taking off out there for the past month.”

“Thanks,” Thorpe said. He tracked down his pilot, who was attempting to arrange areturn charter with
thefew familieswaiting at the crossroads for evacuation by monorail. Thorpe offered Giandli the same
price for the 120-kilometer hop to the observatory that he had paid on the trip from Luna City.

When they reached Mendeleev Crater, Thorpe directed the pilot to put him down afull kilometer from
the big telescope. No sense, he thought, in ruining al of the work the astronomers had put into salvaging
it. He clambered down one of the hopper’ sfour landing legs and began trudging in the direction of the
observatory. He had barely gone two hundred meters when a brisk wind whipped the lunar dust around
him. Heturned to see the hopper climbing swiftly into the black sky on afountain of whiteflame. It
heeled over and disappeared to the west.

As Thorpe approached the telescope, he noticed numerous figures swarming over its girders. One of
these detached itsalf from the work crew and bounded to meet Thorpe. Whoever it was had obviousy
seen the ship take off, and had only been waiting for Thorpe to come to them.

“Who the hdll are you?’ amale voice asked over the general comm circuit. It was the voice of Cragston
Barnard.

“Hélo, Crag. ItisTom Thorpe. |s Amber Hastings here?’

“Thomasl” Amber’ s voice squeded over the same circuit. He turned to see another figure jump from the
upper portion of the telescope support frame and drift dowly downward in the lunar gravity. Assoon as
she hit, Amber bounded forward in space devouring legps.

She arrived with enough velocity that she nearly bowled him over. Shethrew her arms around him and
pressed her helmet againgt his. Both of them leaned forward to get as close to one another as possible,
Thekiss, separated asit was by two layers of indestructible plastic, was one of the least satisfying
Thorpe had ever participated in. Still, it was better than nothing. When shefindly released him, she
asked what he was doing there.

“Y ou were supposed to leave by the time the comet was thirty days out. Why are you il here?’
“I can't leave yet, Thomas. We' re till packing up the telescope.”
“I’'m hereto take you out.”

“Takeme out?’ she exclaimed with atouch of anger in her voice. “How do you propose to get yoursdlf
out?’

#

Niels Grayson gazed a Thorpe across atable in the observatory lounge. Amber sat beside Thorpe, her
head resting on his shoulder.

“Order is beginning to break down,” Grayson said as he watched Thorpe devour a steak. “Too many
officias have abandoned their posts and gone on the ships. Only essentia services are manned, and then
only to the minimum levels”

Thorpe told them about the gatherings of old people and the roving gangs he had seen in Luna City.

“It sworsein Tycho Terrace,” Amber replied. “Therethey’ velost tota contral of the city. The police
and al evacuees have crowded into the spaceport. The monorail isn't running Since gangs attacked it



outsdethecity.”

“I can bdlieveit. Trangport seemsto be at apremium. | thought | was stranded when | couldn’t get a
rolligon at Hadley’ s Crossroads.”

“The Republic has pressed everything that movesinto service,” Grayson said. “They even took the two
crawlerswe use for transporting heavy equipment. They just camein here, dapped down arequisition
order, and took both of them!”

“That wasn't al,” Amber said. “They’ ve moved Farsde Station around to Nearside. Now our
long-range communications are by low satellite. We re out of touch most of thetime.”

Thorpe nodded. “1 tried to cal you before | left. They said communications wouldn’t be restored until
late today.”

L ong-range communications on Earth are amatter of relaying radio beams through any one of hundreds
of orbiting satellites. Each circlesthe planet at an dtitude of 37,000 kilometers. At that distance, a
satdllite requires 24 hours to make one complete circuit of the globe. Sincethat isthe speed at which the
Earth rotates, a satdllite in such an orbit gppears to hang motionlessin the sky.

Thereis no comparable orbit for Luna, however. Since the Moon rotates on its axis once each 28 days,
for asatellite to gppear motionlessin the lunar sky requiresthat its orbit be so large asto be usdless.
Lunaisfurther handicapped by itslack of an atmosphere. Without an ionosphere to reflect radio waves,
communications are limited to line-of-sight. The Earth hangs perpetudly in the Nearsde sky, so people
on Nearsde used the same communications satdllites as Earth. Luna Farside, however, was another
matter. Sincethereisno naturaly occurring relay station in the Farsde sky, humanity had been forced to
come up with asubdtitute.

In any two body gravitational system, there are five points at which a satellite will appear to be Sationary
- that is, at which it will rotate with the same speed the bodies rotate about one another. Since

Joseph-L ouis, Comte de LaGrange, was the first to notice this phenomenon, the points are called
Lagrangian points . One of them lay beyond Lunaon theimaginary linelinking the centers of the Earth
and Moon - in the Farside sky.

Although the Farsde Lagrangian point was not truly gravitationaly stable, it was worth the fudl costs
required to hold a communications station there to provide arelay point for the entire

hemisphere. However, the evacuation’ s need for additional comm channels had caused the Republic to
order Farside Station moved into the Nearside sky. Theinhabitants of Farside wereforced to usea
subdtitute satellitein alow orbit. This satellite was above the loca horizon only afew minutes each day,
making communications avery poradic thing.

“So how are you people going to get out?’ Thorpe asked.

“WEe ve chartered aship. Itisasmal freighter currently being used to lift cargo to orbit that will not
survive launch onthe mass driver. It's scheduled to arrive here two weeks before the comet hits. The
freighter will take out the mirrors, the more important sensors, and us. | just hope we' reready intime.”

“How many of you are there?’

“Fourteen,” Amber said. “Niels, hiswife, me, Crag and Cybil Barnard, Professor Dornier, and various
techniciansand junior Saffers. Everyone dsehasleft. Oh, Thomas, | nearly forgot. Nidls hasbeen
appointed Director of the Observatory!”



“Congratulations”
“For what?’ the astronomer asked. “I'm presiding over the disassembly of the place.”

“Y ou're salvaging the finest telescope ever built,” Amber said. “If you succeed, you will have done more
for astronomy than Director Meinz ever did.”

“Begdes,” Thorpe continued, “the position will look good on your resume.”

Grayson snorted in derision. “What good is an astronomer trapped benegth that soup Earth calsair?
Evenif we save the essentials of The Big Eye , do you have any idea of how long it will be before we can
have it reassembled and in operation?’

“Itwill take afew years, | imagine.”

“Decades.”

“It sounds as though you folks are alittle busy here,” Thorpe said. “ Could you use another set of hands?’
“That we could.”

“Will there be room for me when the freighter shows up?’

“We Il makeroom.”

Thorpe grinned and held out his hand. “In that case, you' ve hired yoursdlf another day laborer. I'm
strong as an ox and dmost as smart, and | don't egt hardly anything.”

“I wonder about that last part,” Grayson said, eyeing the empty platein front of Thorpe.
#

Each of The Big Eye ’ s mirrors was mounted on aframe that was pinned to atrio of electro-mechanica
actuators. The actuators were computer controlled and alowed each mirror to be precisaly focused on
one of the collector booms. Removing amirror from the telescope involved pulling three pins and
disconnecting a couple of dectrical lines. Once the big hexagona mirrors were dismounted, however,
the much more arduous process of preparing them for shipment began.

Before they could be packed into shipping containers, the mirrors had to be thoroughly cleaned. After
yearsin the open lunar environment, they had developed afine patinaof dust. The mirrorswere not kept
cleaner because the tiny percentage of light loss from the dust was insignificant compared to the
possihility of damaging amirror during cleaning. Since there was no telling how long they would bein
storage, however, that risk had to be taken in order to protect their delicate surface coatings.

The astronomers had set up aspecia cleaning facility ingde the observatory complex. Once dismounted,
the mirrorswere transferred through the airlock and down to the facility. Theretechniciansin the bunny
suits so familiar to clean rooms carefully vacuumed the mirrorsfront and back. They then repeated the
process using an eectrostatic deviceto collect dust particles. Finally, they sprayed the entire mirror with
apladtic film to which any remaining dust particleswould adhere. Oncethefilm dried, it was stripped
away, leaving apristine mirror without dirt or blemish. Findly, they maneuvered the clean mirror into an
artight shipping container, secured it, and then injected a hdium atmosphere.

It took approximately two hoursto clean and pack each mirror and only two could be worked
smultaneoudy. Before Thorpe sarrival, the observatory staff had managed to process two hundred of



the five-meter wide hexagons. With his help and working round-the-clock, they finished therest in only
nine days. They spent another day piling the mirrors near the makeshift landing site where the freighter
would ground.

It was atired group of stafferswho gathered in the lounge for afinal party the night before the freighter
was due. Because of the occasion, dresswas formal and al remaining supplies of gourmet food were
served. One of the young staffers managed to open Director Meinz' swinelocker. Insdethey found
severd magnums of Earth champagne.

The evening began with around of toasts, and quickly devolved into graveyard humor. After dinner,
however, the jokes gave way to afeding of camaraderie. It wasthe sort of feding that comes with the
end of along political campaign, or agraduation party. Everyone was suffused with afeding of
accomplishment, of ajob well done despite difficulties.

“Where' s Grayson?’ Thorpe asked as he nursed histhird glass of champagne. Beside him, Amber
snuggled close. Their long separation had taught them both alesson. Neither had strayed far from the
other’ s company during the past ten days.

Professor Barnard heard the question and laughed. “Y ou know Niels. He hasto worry about everything
or ese he does not think heisdoing hisjob. Last, | saw he was headed for the communications center.
The comsat’ s due to be above our horizon about now. He's checking the ship'sarriva time.”

“How long do you think it will taketo load the mirrors?’

Barnard shrugged. “ Depends on whether they’ |l have any power equipment. We have our two small
handcarts, of course, but if we have to hoist them into the holds by hand, it will take us most of the day.
Too bad thesunisnot up. We'd at least be able to see what we're doing.”

Thorpe nodded. It had been near local sunset when he had arrived at the observatory. The sun was due
toriseagaininthree daystime. By then, they would be gone, of course.

He opened his mouth to say something to Amber and redlized that the background buzz of conversation
hed disappeared. The lounge was tomb silent for the first time that night. He swiveled hishead to see
what was going on. All eyeswere on the entrance where Nidls Grayson had just appeared. The
director’ s expression told everyone that something was wrong.

“Nids, what isit?” Margaret Grayson asked as she rushed to her husband’' sside.

Grayson ignored hiswife. He walked giff legged to the table where they had placed the liquor. He
picked up one of the smaller bottles and upended it, drinking three large gulps before putting it down
again. After secondsthat seemed an eternity, he turned to face them.

“It'sthe ship,” Grayson croaked. “It’s not coming.”

There was a sudden clamor as everyone tried to speak at once. When order wasfinally restored,
Grayson continued. “They sat down a Tranquility Monument to load up with rdics. Apparently, a
crowd had gathered, stormed the ship, and damaged it. Luna City saysit won't belifting again.”

“They’ll just haveto send another,” Allison Naley, one of the young staff assstants said.

Grayson shook his head. “None available. Luna City recommendsthat we trek overland to Hadley’s
Crossroads as quickly aswe can get there. Thetrains are still operating, but sporadicaly. They say it
will take at least three daysto get from Hadley’ s to the spaceport even under the best of circumstances.”



“What about the mirrors?’ another staffer asked.

“WE |l haveto leave them. Maybe once we are in Luna City, we can arrange to have them picked up.
It's certain we can't do anything about them whilewe re fill in thiswilderness.”

“You mean dl of our work has been for nothing?’ Jamie Bryant, one of the technicians demanded.

“I mean that order isbreaking down,” Grayson replied. “ They’ ve declared martid law in Luna City. The
controller there does not know how long they will be able to keep the spaceport open. They’ll try to
hold aship for us, but that they can’t make any promises after essential personnel abandon their posts.”

CHAPTER 37

A hike of 120 kilometers on Earth islittle more than two days hedthy exercise. On Luna, in vacuum
auits, it isan expedition. After quick consultation in the staff lounge, Thorpe and the others spread out
through the facility to prepare for the coming ordeal. Thelr first act wasto collect and fill every air bottle
they could find. After that, they gathered food, water, vacuum tents, first aid kits, and electrical power
packs. Thesethey loaded onto two handcarts that normally transported delicate equipment around the
observatory. When the handcarts proved too small, Niels Grayson assigned three saffersto fashion
severd Indian-gtyle travoisfrom pieces of tubing. The remaining equipment was divided up and each
gaffer assigned to pull asuitable load.

It was nearing midnight when al fifteen of them gathered in the surface Quonset. Everyonewasin hisor
her persond vacuum suit sans hemet. Because Thorpe' s suit contained an inertial mapper, he had been
placed in charge. Hisfirg officid act wasto inspect everyone € s’ s suit.

Thorpe' s own was a heavy-duty industrial model much favored by vacuum monkeys. Likewise, Amber
wore the deluxe suit she had purchased for the Comet Hastings Expedition. However, most of the others
weretypica urban dweller modds -- good for afew hoursin vacuum, but with underpowered coolers
and smplified environmenta controls. They also lacked the oversize water reservoirs, food tubes, and
sophisticated waste disposa capabilities of the professonal models. Even afew hours of moderate
exercisein sunlight could render their interiors unbearable.

When he finished hisinspection, Thorpe turned to Grayson. “How the hell did your people come to buy
thisjunk?’ he asked.

Thedirector shrugged. “We don't go for many afternoon strollson Luna.”
“Can any of your suits communicate with the satdllite?’

“Sorry, no. The satdlliteis an old one they resurrected from storage. 1t usesthe low frequency
communications bands. All of our suit radios are too modern for that.”

“How low afrequency?’ Thorpe asked, suddenly suspicious.
Graysontold him.

“Damn! | am not on that frequency either. What about you, Amber?’
“Sorry.”



“Barnard?’
“Mendther.”

“Jugt fine!” Thorpe growled sarcagticdly. “WEe ve got acommunication satellite going over acouple of
timesaday, and wewon't be ableto talk toit! That meanswe' Il be deaf and dumb the whole time
we're out there.”

“What about the observatory radio? Amber suggested.

Grayson shook his head. “It’s a system we cobbled together ourselves. The wholething is strewn out
across three equipment racks and has atracking antenna up top. Even if we could get the radio put back
together, we' d never be able to aim the beam.”

“Then we don’'t communicate,” Thorpe said. “No sense wasting any more timeworrying about it. Let's
gather everyonetogether for afind briefing.”

Everyone gathered around at Thorpe' s order. He gazed at them with ascowl on hisface. “Look,
people. Itisthree days before dawn and we lack both transport and communications. That means that
we are going to have to walk al the way to the crossroads before the sun comes up. Those suits most of
you are wearing would be down checked during their first ingpection onThe Rock . On the other hand,
they are the best we have, so they will haveto do.

“Those are the parameters of the problem. It will do no good to wish they were different. In order to
make it before dawn, we are going to have to average forty kilometersaday. That means we do not
stop unless| say we stop. Y ou are going to have to keep the pace | set. If you cannot, the rest of uswill
haveto carry you. Frankly, | don’t think we have the strength for it. Any questions? If not, let’ sget to
it”

Everyone clamped their helmetsin place and performed a pressure integrity check. Thorpe used the
opportunity to listen on the generad comm circuit. It wasatrick he had learned while onThe Rock .
What he heard gave him reason to hope. There was considerable black humor, but no grumbling ... yet!
When everyone signaled that they were ready, he ordered the Quonset hut' s air spilled to vacuum.

They began their hikein snglefile, with each Saffer dragging hisor her assigned portion of the

supplies. Navigation proved to be childishly smple. Thorpe merdly followed the multitude of tracks left
by therolligon over the years, taking care to keep in the center of the wide impromptu highway. 1t took
four hours and two brief rest stopsto reach the top of Twelve Klick Rise. It wasthere that Thorpe
cdled their first long halt. He still had not heard any complaints, but for the past twenty minutes, he had
been listening to a chorus of increasingly ragged breathing over the open comm circuit.

Severa members of the party lay down as soon as he gave the order. Thorpe gathered two of the
younger men together and set about inflating one of the tents. Once the haf-transparent/haf tranducent
hemisphere was taut, he directed his chargesto enter two a atime. Therewas just enough room inside
to remove helmets, purge overloaded waste disposal tanks, and refill water reservoirs and food supplies.
Three people needed new battery packs, giving Thorpe reason to worry about their stock of batteries.

After topping therise, they found themsalves on level ground. The march turned into aroutine. Thorpe
was followed by Amber, the two Graysons, Professor Dornier, the two Barnards, and then the younger
technicians and saffers. By assigning the younger people to the rear of the procession, he hoped to keep
othersfrom straggling. Hiseffortswere only partialy successful. By thetimethey had been hiking eight
hours, they were strung out for nearly three hundred meters. Ahead lay the base of the Mendeleev ring
wall. They would begin climbing it in another quarter-hour.



“How far have we come?’ Amber asked over a private comm circuit they both shared.
He checked his mapper and said, “ About thirty kilometers.”
“WEe ve got to stop. Nielsis ready to collapse.”

“All right,” he said, not unhappy to have someone suggest it. Between the cumbersome suit and the
welight of the supplies he was dragging, any advantage Luna slow gravity might have given his
Earth-bred muscles wastotaly negated. In addition, his suit had been chafing at him for severd hours.
Hewould walk funny for days after this ordeal was over, he knew.

“WEe |l make camp, get some deep, and tackle the climb when we' ve rested. We re ten klicks behind
schedule, but we can’t have the people dropping of exhaustion.”

Camp consigted of four vacuum tents into which the weary travelers crawled. They got out of their suits
one a atime, opened cold rations and wolfed them down. There was considerable shuffling of suitsand
bodies before everyone got comfortable. Thorpe set his helmet alarm to go off in four hours, closed his
eyes, and was ingtantly adeep.

The buzzing woke him on schedule. After afight with his conscience, he sat up and stretched. That
proved to be amistake as every musclein his body protested. Amber came awake beside him and the
two of them gazed into each other’ s eyesfor long moments. Near them, Niels Grayson and hiswife dept
in one another’ sarms.

“Maybe we should let them deep,” Amber whispered to him as Thorpe glanced at the supine figures.

“Wish we could,” he responded. “We don't have thetime. Better they wear themselves out than befried
when the sun comes up.”

“Y ou' re the voice of reason, my love.” She held out her hand to him. “Are you sorry you cameto get
me?’

“Not so far. | have been happier these past few days than any time since we parted. If we missthose
shipsat Luna City, though, I'll have to consider revisng my opinion.”

“Do you think we will? Missthem, | mean.”

He shrugged. “Noway to tell. If wedo, we'll just have to find some other way off this barren lump of
dirt.”

“Careful what you say about my homeworld, sir” she said with mock severity.
“Pardon me,” he chuckled. “Thisbeautiful barren lump of dirt.”
“Better.”

Thorpe clambered into his suit, no smdll feat in the crowded tent. He then sent out the radio call that
would st helmet dlarmsto buzzing in every tent. Waking everyone took fifteen minutes. Breskfast was
asngle nutrition bar hurriedly gulped with afew spsof tepid water. After that, it took nearly an hour to
strike the camp and prepare for the second day’ s march.

#

If thefirst day had been bad, the second was even worse. Whatever refreshnment four hours of deep had
given them was quickly diminated by the climb up the crater’ sring wall. Eventudly they reached thetop



and descended the other side to find themselves on the crater-pocked plain that characterizes the vast
mgority of the Farside highlands. After leaving thering wal behind, they threaded their way adong ridges
between craters. Theralligon trail had been presdlected for easy traveling, and they made good time.
Despite their best efforts, however, the rest stops came more quickly and took longer than they had the
day before. Sixteen hours after they started out, the older members of their party were staggering from
exhaustion and the younger were making ever more frequent missteps.

Amber asked theritua question. “How far have we come?’

Thorpe glanced a the glowing symbolsinside his helmet. In the past forty-eight hours, he had learned to
hate them. They changed ever more dowly as the hours dragged on, until asingle kilometer seemed like
five, and five kilometerswas adistance that didn’t bear thinking abouit.

“We passed the halfway point in our trek about an hour ago,” Thorpe said. “We refifty-eight kilometers
from Hadley's”

“WEe re not going to makeit, are we?’
“Not at this pace. Not before sunrise.”
“What do you want to do? Keep on?’

“Wecan't,” hesaid. “If we keep at it another hour, they’ re going to start dropping in their tracks. About
the only thing | can think of isto make camp and get at least six hours deep. Four hourslast night wasn't

enough.”
“God, Thomas, | could deep aweek!”

“I wish we had the time. However, if you have not noticed, we are Sarting to run low on breathing air.
It' sdl thisinflating and deflating the tents.”

“Maybe we should set up the tents and then send asmall party for help,” she suggested. “ They could
travel faster.”

“Innormal times, | would agree with you. Then, in normal times, we would merely camp out at the
observatory until they sent arolligon for us. What if the advance team getsto Hadley’ sto discover they
can't come back to get the people left behind?’

While they had been discussing their options, they came upon aflat arealarge enough to inflate the
tents. It was as though automatons were setting up camp. There was no longer any of the chatter that
had echoed on the main circuit early in their trek. Now everyonedid hisor her job with aminimum of
conversation.

That night, as people shucked their suits, wolfed down protein bars, and then fell into afatigue drugged
deep; Thorpe considered ways that he might speed up the pace. No brilliant ideas came to him and he
found himself looking at the sky. Overhead, the stars were bright sparks distorted by the transparent
plastic of thetent wall. He was gtill watching them when he drifted into adreamless deep.

#

By the end of the third day, they were il twenty kilometersfrom Hadley’ sand the air Situation was
becoming critical. They camped on arise from which they could seethelights of the surface ingtallations
across awide depression that had once been acrater, but which subsequently had been obliterated by
other meteor fdls. Having their destination in sight alowed Thorpeto talk to the Republic representative



he' d met during his brief stopover two weeks earlier. He aimed acommunications beam at the
settlement as soon as he entered the vacuum tent.

“I have agroup of fifteen from Farsde Observatory,” he reported after making contact. “We' re worn
out. Weneed help getting in. Canyou assist us?”’

The hissng of the starsfilled his earphones for several seconds. The answer when it came was expected.
“Sorry, no. We have no transport here. Y ou will have to make your own way in.”

Thorpe explained the condition of his party’ s vacuum suits and what would happen when the sun findly
rosein afew hours. The representative had no suggestion. Worse, he told Thorpe that the next train was
scheduled to arrive in less than eight hours and that he did not know when there would be another.

“Damn,” Thorpe muttered after sgning off. He had been using one of the channdlsthe rest of the party
could not receive.

“What' sthe matter?” Amber asked. Shewas hdf in/half out of her suit, preparing to bed down for the
night.

Thorpetold her what he had learned in whispered tones. When hefinished, she asked, “What are we
going to do?’

“Whatcan we do?’ he asked. “WEe' re too worn out to go on, but we' re going to have to anyway. We
will rest herefor an hour, get everyone fed, then suit up and strike out for the crossroads. We will
abandon al but one tent and most of the supplies. We either make it within the next eight hours or else
we might aswell forget it. Wewill take the cartsand travoiswith us. If anyone collapses from
exhaugtion or heat progtration, wewill drag them aong. Come on, let’s get the bad word out.”

He called for everyone who was out of their suitsinsde the other tentsto put their helmets on. He then
explained what they would have to do to makethetrainintime. To hissurprise, there was no argument.
In hisand Amber’ stent, the Graysons quietly began dipping back into their suits. Elsewhere he could
see dark shadows of bodies silhouetted againgt the artificid lights doing the same.

They headed down the near dope of the depression an hour later. Two hours after that, sunrise caught
them asthey reached the broad floor. Thorpe felt the sudden heat and heard his cooling system switch to
high within seconds. He could only imagine the effect on those whose suits lacked his cooling capacity.

Despite what must have been agony, they managed to continue onward for two more hours more before
they had their first casualty. Dr. Dornier, the oldest of the astronomers, muttered something unintelligible
in German before falling forward to land on hisfaceplate in the brown-gray dust. No one said aword.
Two of the younger staffers hurried to where he had collgpsed and put him on top of one of the travois.
He did not quitefit and his boots hung over the end to drag inthe dust. That did not seem to bother the
mean pulling him.

They started out again after Cybil Barnard hurriedly gazed through Dornier’ s faceplate and diagnosed
heat prostration. By the time they had closed the distance to ten kilometers, they had suffered three more
collapses. Three others reported their helmet reservoirs empty of water. Not only did those reservoirs
provide drinking weter, they humidified theair in the suit. The reports had come from rasping, husky
voices damaged by breathing the super dry air. The Situation was getting desperate.

At five kilometers, they had the monorail towersin sight. The party reached the point where everyone il
erect was pulling one casudty. One young astronomer was pulling two. Amber, Thorpe noticed, was
a so becoming unsteady on her feet. Even her more efficient suit could not totally stave off the effects of



three days of sustained effort.
“WEe ve got to stop,” hetold her.
“We can't. We' reamost there.”

He shook his head. “ At the rate we' re going, we' || never makeit. We will put the tent up and use our
last reserve arr toinflateit. These people haveto get into the shade or elsethey’ll be boiled aivel”

“All right,” Amber said. “We'll put up the tent and get the worst casesin the shade. Y ou go ahead and
seeif you can get someoneto help. If nothing else, you can bring back some of Vern'srentd suits.
They'reold and dirty, but they’ ve got better environmenta units on them than these.”

Thorpe grinned indde hishelmet. “I should have thought of that mysdlf. | must be getting tired.”
“We'redl tired,” Amber replied. “Who do you want to take with you?’

“No one. If they faint, they will just dow me down. | can make better time by myself.”

“At least take a cart and one of the oxygen bottlesin case you run low.”

“I can move twice as fagt without them. See you.”

He wished he could have given her akiss, but settled for agentle hug instead. Then he turned and
bounded off in the direction of the monorail tower. He moved in distance eating jumps, mindful of the
danger of fdling, but afraid that if he dowed he would betoo late.

Once, in high school, he had entered a marathon. He had thought the experience would kill him. His
efforts now put him in mind of that earlier experience. As he bounded acrossthe lunar wasteland, his
muscles began to ache from fatigue poisons and his breathing came in deep-throated gasps. His
heartbeat pounded in histempleswith the sound of thunder. Theair the suit blew on the back of hisneck
no longer seemed cool. Ashejogged aong, the temperatureinside hissuit begantorise. 1t made him
wish for the freezing cold of Thunderstrike sice plains.

At onekilometer, he saw aglint of light out of the corner of his eye. He turned to watch as atwelve-car
monorail train rushed dlently down the opposite dope of the depression. The string of beer cans dowed
and pulled into the station. He did not wait to see any more. He redoubled his efforts, bounding in giant
leaps across the rocky landscape. His head grew lighter with each passing minute and he redized that he
could not keep this up for very much longer.

Findly, Thorpe reached the top of asmall mogul and found himself ahundred meters from the train strung
out dong itssingle wispy rail. He could see the flexible pressure tube attached to the train’ sforward
arlock, and anumber of vacuum suited figures milling about outside.

He shouted once, and then felt hislegs give way beneath hisweight. He did not fed the impact as he hit
the ground. Rather, his next conscious moment was of someone leaning over him and peering in through
hisfaceplate.

“Mr. Thorpe, isn'tit?” Vern Hadley, the smal settlement’ s owner asked.
Thorpe nodded.
“Where are the others?’

“Fiveklicks out. They had to take shelter from the heat. | camein to get them better suits.”



Hadley’ s answer was unexpected. He laughed. Thorpe' s head refused to stop buzzing.
“What'sso funny?’

“Sorry,” the gruff, outland entrepreneur responded. “I should havetold you. Thistrain has ordersfrom
LunaCity to wait for your party. They have aso brought asmal tractor/trailer rig. We were going to
comeout to find you.”

CHAPTER 38

NEWSITEM:

UNIVERSAL FAX, LUNA CITY, REPUBLIC OF LUNA - 07 July 2087

(For digtribution to Aud, Chn, NorAm, SoAm, UnEur, Xterr)

The evacuation of Luna entered its twentieth week today. The effort, which has already seen the
resettlement some 9.7 million people, was originally scheduled for completion no later than July 1.
Sourcesin the Lunar Parliament attributed the delay to an early shortage of ferry craft and someinitia
confusion before the evacuation procedures were refined. Mechanica breskdowns and some incidents
of violence were a0 cited as contributing factors. Despite past problems, the government continuesto
estimate that the last evacuee will be on hisway to Earth at least 96 hours before the arrival of the comet.

Official estimates place the number of persons still on Lunaat gpproximately 300,000. Thisincludes
personswho earlier refused evacuation, but who are till expected to change their minds. When asked if
there were sufficient ferry craft to evacuate 60,000 people each day, the spokesman for the Republic of
Lunaassured thisreporter that “ there are more than enough ships, even if our current estimates of
utilization rates are optimigtic.”

On another note, Prime Minister Hobart’ s representative was asked about continued heavy censorship of
news accounts and al channels of communication between Earth and Luna. He stated that such controls
were necessary, “ otherwise, rumorswould get out of hand and impede the evacuation. Remember,” the
spokesman went on to say, “that we gtill have people coming into Luna City from the hinterlands. Since
they are not here to see the Situation for themselves, we don't want them frightened by some reporter’s
overblown rhetoric.” When asked to confirm that this was the reason for the censorship, the prime
minister refused comment.

End.
#

Thetrip to Luna City took three daysin the cramped confines of the monorail. By the time they
approached the capitd, there were over 300 people stuffed into the twelve cars. Tom Thorpe and



Amber Hastings had been relegated to the floor in the third car in the string. They both sat most of the
time with their backs pressed againgt the knees of other passengers. The car was hot, cramped, and
stank of too many unwashed bodies. It reminded Thorpe of Admiral Farragut 'sstorm cellar during the
times they had orbited through Jupiter’ sradiation belts. Despite the car’ s shortcomings, it wasinfinitely
more comfortable than wandering the wilds of Farsde in avacuum suit.

Thetrain pulled into Luna City Station well past midnight. Asthetired travelers disembarked, carrying
their suits over one shoulder, they found a cordon of policeto direct them. Each held ariot gun. The
guns convinced Thorpe that the reports of civil unrest had been accurate. Like the fabled London
Bobbies, Luna City’ s police force had never needed firearmsto keep order. That they needed them
now spoke volumes.

Thorpe and Amber moved aong the underground platform to where Niels Grayson and the other
astronomers were gathering in aclump. The party had been split up at Hadley’ s Crossroads and had not
seen each other for thefull three days.

“Well, what do we do now?” Amber asked her superior.

“I understand we have to register,” Grayson replied. “Let’ s pile our suits here, then go up to the next
level and find out where we do that.”

The next level up was a sea of humanity even more dense than the one Thorpe had observed on his
arrival. The crowd was different in compaosition, however. Where before there had been alarge number
of families, now there were more singles, many of who were obvioudy from the lower strata of Lunar

Ociety.

The process of evacuation, they soon learned, took place in two parts. Thefirst involved registering with
the spaceport authorities. At one time citizens had been assigned priorities based on arange of factors.
Now priority was on adtrict first come, first served basis. Once a person registered, they were assigned
the next available berth on a ground-to-orbit ferry and given aboarding pass. The pass admitted them to

the embarkation concourse where the shipswere being loaded. If they lost their pass or otherwise
missed their ship, they went to the end of theline.

The tension was palpable in the long regigiration lines. As each moved forward a a differing speed, those
in the dower queues gazed covetoudy at their neighbors. 1t was a Situation designed to rub people's
psychesraw. It took nearly three hoursfor the group from Farside Observatory to make their way to
thefront of theline. Niels Grayson handed over his own and hiswife sidentity cards, and after afew
seconds, was given awhite dip on which adate, time, and ship’s name were printed. Amber wasnextin
line behind the Graysons. She, too, obtained a passwithout difficulty. Thenit was Thorpe sturn.

“Card, please,” thetired functionary behind the desk said as he held out his hand without looking up.
“I don't have one,” Thorpe said. “I’'m atourist.”

That brought an angry look. “ Step out of line.”

“But | need apass.”

“Step out of line. Non-Lunarians are being processed in Concourse B, oneflight up.”

“What about me?” Amber asked. “We re engaged and want to be on the same ship.”

“Concourse B, oneflight up,” the functionary repested.



The two of them elbowed their way to the exit. The Graysons and Barnards were there, waiting for the
rest of their people to make it through the lines. Amber told them what had happened.

“I plan to go up to the surface dome and look over the evacuation after we' re finished here,” Niels
Grayson told Thorpe. “We Il wait for you there.”

Thorpe shook hishead. “Don’'t missyour flight on my account.”

“No danger of that,” Grayson replied, showing him the pass. The date on it was four days hence, and
only 72 hours before the comet was due to strike.”

“But that' sawhole day past when the evacuation isdueto end!” he protested.
“Apparently, they’ ve rescheduled the end of the evacuation,” Barnard drawled.
“What about you, Amber?’

“Same date, different ship.”

“Comeon, let’s see what we can do about me.”

The two of them pushed through the crowd to the ramp leading to the next level. Thiswas not as busy as
below, but it was till crowded. From their bearing, Thorpe took most of the people in the crowd to be
government officials. Apparently, Concourse B was the evacuation point for essentia personnel and
VIPs.

“Hdlo,” he said twenty minutes later when he had worked hisway to the front of theinevitableline. “I'm
anon-Lunarian. They said that | should come here.”

“When did you arrive?’ another tired functionary asked. This one was a young woman who would have
been pretty if it had not been for the dark bags under her eyes.

Thorpetold her. Her reaction made clear her opinion of people who chose this particular moment in
history to tour Luna. She asked afew more questions, and then punched his name into her compuiter.
Her scowl grew even deeper.

“It says here that you are to have an A-1 priority. Here...” Shehanded him agreen card. “... Takethis
to embarkation. We should have you on aship within the hour.”

“Thisyoung lady istraveling with me. What about her?’

“Name?’

Amber told the woman her name.

After afew seconds, she looked up. “ Sorry, you have no priority. You'll haveto wait your turn.”
Thorpe shook his head. “I’ve come along way to find this young woman and | will not lose her again.”

“I’'m sorry, Sir, but we have no time for individua requests. Please take your priority pass and move out
of line”

“Go ahead, Tom,” Amber said. “We Il meet aswe' d planned on Earth.”

“No! | refuseto go without you.” He handed the woman the green pass. “Could you pleaseissuemea



pass for the same ship Amber is assigned to?’

“Let me seeyour pass, Citizen,” the woman said, holding out her hand. There was something in her voice
that caused Thorpe atwinge of uneasiness. For just an instant, he thought he detected the inner smirk of
abureaucrat about to get even with atruculent client. Amber handed over her document. When the
woman handed Thorpe' s green card back to him, it bore the same notations as Amber’ s pass. He could
fedl the woman's eyes on the back of hisneck al theway to the rear of the concourse.

Amber led him up to thetrangit hall. Around the dome were a series of large viewports overlooking
various sections of the spaceport. They found Grayson and the other refugees from Farside Observatory
clustered around one such port watching the ships as they landed and took off. Thorpe gazed at the
dozens of ground-to-orhit ferries scattered across the surface of Oceanus Procellarum. It wasan
impressve sght.

Because there were far more spacecraft landing than Luna City Spaceport had been designed to handle,
most of the ships had been forced to set down in temporary landing areas. To expedite their oading,
reaction mass was pumped out to them through insulated hoses that crisscrossed the lunar plain. People,
too, were delivered via pipeine. From the embarkation concourse, dozens of transparent loading tubes
snaked their way across the flat mare toward the ships. Each wasfilled with lines of people waiting
patiently for their turn to go aboard. It seemed impossible that so many could crowd into asingle small
vessel. When the boarding tube was empty, it would be pulled back and the loaded craft would stagger
into the sky on atail of fire. A minute later, another would land to take its place and the process would

begin again.

“An efficient operation,” Thorpe said as he watched the closest ground-to-orbit ferry take off.
Niels Grayson turned from the viewport and asked how things had gone. Amber told him.
“That was very gdlant of you, Thomas,” Grayson said, “but not very wise.”

Thorpe shrugged. “Wise or nat, it'sdone. What do we do now?’

“We thought we would go into the city. The police till patrol the sectors near the spaceport, so they are
relativey safe”

“Let’sgoretrieve our suits,” Amber said, “then find accommodations where we can wash up. | havea
week’ s stink to get off of me!”

#

They found asmdl hotel on thethird level, fourth resdentia ring. Although deserted, dl of the services of
the hotd were till operating. They assgned themsalves roomsin asingle wing, and despite the police
patrols, decided to take extra precautions. Asin al dwellings on Luna, the hotel had anumber of
emergency pressure doors designed to sed in case of ablowout. Two of the observatory’ stechnicians
rewired the doors at each end of thelong hall. They closed oneimmediately and installed a switch that
would close the other on command.

After asponge bath and a shave, Thorpe fdt like anew man. As he came out of the bathroom, he saw
that Amber had the entertainment screen switched to anews program. For the past Sx months, Luna's
news services had been government controlled and heavily censored. Their primary function wasto
control the spread of rumors and to aid in the evacuation, and as such, they lacked much of the
excitement of pre-evacuation times. Even 0, they were the primary source of information for those
awaiting evacuation.



“What have you learned?’ he asked, il drying hishair.
“I know why they were scheduling everyone out four days from now.”

“Why?

“That' sthe last day of the evacuation. All five shipsare currently in orbit. They will say there until
forty-eight hours beforetheend. After that, the tugswill send them to Earth.”

“Arethey going to have enough room to take everyone onboard?’
“They say that it will be crowded, but that everyone will be evacuated if they follow instructions exactly.”

Thorpe nodded. There had been agroup at the Sorbonne whose primary task had been to consider the
find daysand hours of the evacuation. In many ways, ending the giant enterprise was very like
disengaging an army under enemy fire. If not done properly, disaster would result.

Once they were clean, a scrounging party went out to find food. Rations on the train had been skimpy,
athough not as bad as on the trek from the observatory. The hotd’ s autokitchen was till operating, and
everyone soon had afull somach for thefirst timein aweek. One of the junior staffers discovered
severd bottles of Lunarian vodkainasmall bar. After aglassor two, they drifted off to their individua
roomsto seep.

It was late afternoon when Thorpe awoke. He discovered that Amber was dready up. She showed him
anote Nids Grayson had hung on their door. It informed them that he would be calling astrategy
session that evening. What it was he wished to strategize about, he did not say.

Thorpe and Amber arrived at the meeting early. They had bathed again and scrounged up asnack from
the leftovers of the previous night’ sfeast. They found approximately haf of their party aready there.

“What isit, Niels?” Amber asked after seating herself on the couch.

“WEe ve got three days before we are to be evacuated. We can spend those daysin this hotel eating and
drinking oursalvesinto astupor, or ese we spend the time trying to savage the mirrors we left at the
observatory.”

“How can we possibly salvage the mirrors now, Niels?” Dr. Dornier asked. The elder astronomer il
showed the strain of the cross-country trek. “They are on the opposite side of Lunaand we have no
ship”

“I don’'t knowhow we're going to do it, Feliz. All I know isthat we ought to try. | am open to
uggestions”
“What about a hopper?’ Thorpe asked. “Maybe we can add enough tankage to make orbit.”

“The Republic has dready done that. Many of the evacuation craft are converted hoppers. Any
moonhopper that has not been converted istoo small for our purposes. I'm afraid that we need ared
ship”

“Perhagps we can repair the freighter at the Tranquility Monument,” Cragston Barnard suggested.
Amber shook her head. “It’ stoo far. There would be too much chance of missing our evacuation ships.”

“Repair some other ship then!” Margaret Grayson said. “ Surely there are some hulks on Lunathat fifteen
technicdly trained people can make minimaly ready for space in the next three days.”



“Do you have any idea of how much needs to be done to a ship to make it spaceworthy? We would
never finishintime.”

“No,” Grayson said, holding up his hand. “Theidea has merit. We should not rgect it without looking
intoit. Wherewould we find such aship?’

“There sasdvage yard on the other Side of the spaceport,” Amber said. 1’ ve seen it dozens of times
when flying in and out of Luna City.”

“How does one get there?’
“A good question. I’ m not sure the tunnels run that far.”

“Then | suggest that you and Thomas don your suits and check it out. Meanwhile, my wifeand | will go
to the authorities and try to talk them out of aship. Perhaps| can be more persuasive than | wasthat last
night at the observatory.”

“Evenif wefind aship, how can we savethe mirrors?’ Feliz Dornier asked. “The authoritieswill never
alow them to be taken aboard one of the evacuation ships.”

“Onedep at atime,” Grayson responded.

“May you live in interesting times!”

Haver Smith stared at the luminescent |etters and contemplated their significance. He had coded his
workstation to prominently display the ancient Chinese curse whenever it was activated. It wasa
reminder that the events that made the timesinteresting to historians usudly terrified those who lived
through them. Thetimeswere especidly “interesting” for Smith.

Narrowly averting the Earth’s destruction should have been enough excitement for onelife. And though
Thunderstrike was now on acollison course with Luna, the problems resulting from the wayward
planetoid were far from over. A full-scae effort was underway to protect Earth from the debris thrown
up by theimpact of the comet on LunaFarsde. Refining the comet’ s orbit withThe Rock was an attempt
to minimize the quantity of gecta. Still, no amount of orbit shaping would eliminate the problem. For that
reason, Earth was a so building an in-depth defense againgt meteors.

The meteor guard system was to be composed of two-dozen orbiting search radars, each with the power
to track millions of targets smultaneoudy. Those pieces of debris discovered to be adanger to Earth
would be targeted by antimeatter-propelled missilestipped with nuclear warheads. The resulting
explosions would hopefully push the debrisinto asafer orbit.

Severd thousand indudtrid facilities were feverishly rushing to complete the orbiting necklace of radars
and missile carriers. Because of itsexpertisein orbital construction, Sierra Corporation was one of the
prime contractors. 1n addition to working on the meteor guard system, Halver Smith' s people were dso
manufacturing as much antimatter as Sierra Skies' accelerators could produce. Half of the powerdtat’s
output of antimeatter was going to power theinterceptor missiles. The other half was being used to fue
the exodus from Luna

Nor was the meteor guard system Halver Smith’ sonly worry. He dso had to concern himsdlf with the
financid hedth of his corporation.

The stock market had reacted swiftly to the newsthat SierraCorp was about to direct The Rock into a



collison with Thunderdtrike. Within ahandful of days, the price of the corporation’ s stock had
plummeted 75 percent. Since he had no hope of stopping the downturn, Smith had resolved to take
advantage of it. For the past three months, Smith had been liquidating his assets to raise cash with which
to buy back hisown stock. He was gambling that the nations would make good on their promiseto pay
forThe Rock . If they passed the necessary legidation quickly enough, the corporation’s coffersand
Smith’sown persond wedlth would be vastly enhanced. If not, he and his brainchild would face the
bankruptcy courts together.

Smith’ sreverie was interrupted by his desk intercom. “Y our wifeis here, sr.”
“Send her inl”

Barbara swept through the door amost simultaneous with hiswords. He rose, crossed the thick carpet,
and kissed her with an ardor that some would have found unseemly in aman of hisyears.

“Good morning,” he said when hefindly released her.
“Morning, yoursdf.”

“Something the matter?’

“The evacuation is running behind schedule,”

With Avaon's successful intercept of Thunderstrike, the working group aboard Newton Station had
been disbanded. Barbara had chosen to join the working group that served as advisorsto the Lunar
evacudion.

“How far behind?’

“Toofar. They are not going to makeit. Therewill till be people left on the ground when the comet
hits”

“Areyou sure?’

“I’ve run the figures through the computer adozen times. The pace of the evacuation is dowing
precipitoudy. Theflight crews are exhausting themsalves and their fatigue shows up in the dally figures.
The totals are down 10% in the past ten days done.”

“How many will beleft behind?’
“At least fifty thousand. It could be two to three times that many if they lose control of the crowd.”

Smith nodded. As soon as those on the ground realized that there was a good chance they would not be
leaving, it wouldn't take long for theriotsto start. The onset of widespread rioting would effectively end
the evacuation. Without an orderly boarding process, no flight crew would dare land at Luna City for
fear of being overrun by panic-stricken crowds.

“I"'m glad Tom Thorpe and Amber Hastings got away intime.”
“Oh?" Barbaraasked. “Have you heard from them?’

“No, but it shouldn’t belong now. Their specid ship should have the whole observatory off the Moon by
now. |I'vegot acar and driver standing by to pick them up once they arrive at the spaceport.”

“We need to pick up the pace,” Barbarasaid, returning to the subject of the evacuation. “ That means



weé' |l haveto find more ships somewhere.”

“If only we could,” her husband said. “ Unfortunately, there aren’t any shipsto be had. Weareusing
everything dseforThe Rock or the meteor guard system. It isheartlessto say so, but we will just haveto
rescue as many aswe can. After al, we've saved ten million of them.”

“You'reright, of course,” Barbarasaid. “It could have been alot worse.”

From her tone, it was obviousthat her brain might agree, but her heart never would.
CHAPTER 39

“Look at dl of these old hulks!”

The salvage ot stretched in front of Thorpe and Amber for nearly a quarter-kilometer. From their
vantage point, it was possible to view ahundred ships that ranged from two seet moonhoppersto alarge
ground-to-orbit bulk freighter. Despite differencesin size, the hulks al resembled one another. Each
was ajumble of geometric shapes ending in the cruciform landing gear characteristic of vessals designed
to operate from the airless surface of the Moon. Unlike asimilar collection on Earth, these vessals' hulls
sparkled vacuum bright in the rays of alate afternoon sun.

As Amber had commented in the hotel, Luna City’ s system of pressurized tunnels did not extend to the
old salvage yard. To get there, they had been forced to exit through a surface lock and approach
overland. En route, they had passed close to the complex that served as the breech end of the Luna City
mass driver.

The giant e ectromagnetic cannon sat idle, with dozens of cargo pods scattered around as though
dropped there by some careless giant child. At the time of Thorpe sarrival on Luna, the mass driver had
been working overtime. With a shortage of orbit-capable ships, the Republic had been loading
everything that could withstand the stress of launch into pods and launching them into space. The cargo
had been sent into solar orbit, there to remain until someone collected them. 1t would take yearsto
retrieve everything. However, nothing isever lost in space, and the mass driver was the only way to save
many of Luna s priceless treasures.

“Maybe we should have launched The Big Eye s mirrorsinto storage orbits,” Amber said, eyeing the
mass driver asthey trudged past the quiet complex.

“Could they withstand the acce eration without cracking?’
“Y ou would havetofill the crates with foam, of course, but | think you could do it.”

“Keepitinmind,” Thorpe said. “If we can find away to transport the mirrors from Farside, we might try
it”

They had trudged on until they reached their destination.

“Let’slook at that big one over there,” Amber said, pointing toward alarge splayfooted sphere with four
exhaust nozzles clustered around its base. It appeared intact, and sported no obvious externa holes or
missing pieces of equipmen.

They bounded over to the big ship and climbed the access ladder leading up its side. Fifteen minutes|ater



they came out again, sorely disappointed. The freighter was older than it looked. Its engines had been
fission powered and the reactor had long ago been removed for burial. The hull had been systematicaly
gtripped of everything of value, leaving an empty shell behind.

The ship’s open upper airlock had offered a panoramic view of the spaceport and the dozens of ferries
that were taking on passengers. If one stood far enough inside the ship to remain in shadow, it was aso
possible to see the milk-white patch of sky glow that was the approaching comet. Asthey stood
together and gazed up at the sky, Thorpe spent afew minutes searching for the star that wasThe Rock .
He knew that it wastoo small to be seen with the naked eye, but that did not stop him from searching.

They tried again. The next ship was not as thoroughly stripped asthefirst had been, but it was dso
beyond repair. Over the next six hours, they explored thirty ships, hoping each time that the next would
be the one they needed. They even considered the possibility of cannibaizing severa shipsin order to
repair one. After six hours of frustration, Thorpe stopped the search.

“Let’ shead back,” he said over the suit comm channdl. “Maybe Niels had better luck today.”
#

“How did it go?’ Thorpe asked Niels Grayson as soon as he and Amber returned to the hotel in Luna
City.
“Not good,” Grayson replied. “We went straight up to the top officia ill on Luna. In caseyou are

interested, that isyour old friend John Mavan! Helistened politely, and then turned usdown. Therejust
are not any shipsto be had. What about you and Amber?’

Thorpetold him what they’ d found at the salvage yard. Grayson listened quietly, then nodded. “I was
afraid of that. | heard something half ayear ago about the Republic salvaging alot of old ships.
Apparently, they swept the cupboard clean.”

“What do we do now?” Amber asked.
“I havenoidea,” Grayson replied.

“There sone more possbility,” Thorpe said. “I can cal Halver Smith on Earth and seeif SierraCorp can
Sareaship.”

“An excdlent idea, Thomas.”
“Maybe not so excdllent.”
“Why isthat?’

“Because Mr. Smith can't afford to be philanthropic. He has taken a beating in the stock market over
losngThe Rock . Ships cost money and he'll have to demand some kind of payment to defray the cost.”

Therewas along pause finaly broken by Margaret Grayson. “Will the university pay, Niels?’

Her husband shook his head. *“For al practical purposes, the University of Lunano longer exists, my
dear. A promissory note from them isworth about as much asacommunist ruble.”

“What about salvage?’ Cyhbil Barnard asked.

“Thereé sanidea”



“What salvage?’ Thorpe asked.

“The Big Eye’smirrorsareliteraly priceless” Amber explained. “ They arefour hundred of the most
opticaly perfect surfaces ever produced. If they can be saved, the astronomica community will pay
handsomely for their return.”

“Y ou mean SerraCorp could hold them for ransom?’

“Why not? It will take decadesto replace them. Paying for their return might not be any chegper than
building new mirrors, but it will most certainly get The Big Eye back into operation earlier.”

“Can we get the astronomical union to Sign a contract to that effect?’

“They’ re probably too busy at the moment to worry about it.”

“What about you, Niels? Y ou could sign a contract as Director of Farside Observatory.”
“I told you, Thomas, we no longer have the meansto pay.”

“Not necessary. It would establish SierraCorp’ sright to the mirrors. Salvage law istricky. Thefact that
Lunaisbeing evacuated under an agreement with the System Council will dso cloud theissue”

“If asigned contract will get usaship,” Grayson replied, “I’ll be more than happy to provide you with
one”

“Excdlent,” Thorpesaid. “Then I'll putinacdl to Mr. Smith. It would probably be better if you put the
proposition to him, Niels. What timeisit in Cdifornia? Noon? | hope he hasn’t goneto lunch.”

Like most telephone systems, that of Luna City had been designed to operate unattended. Thus, dthough
most of the lunar population had aready been evacuated, telephone calls could il be placed throughout
the city. That wasthe case anywhere on Nearsde. Theloss of Farside Station had limited
communications to the far hemisphere, but even that was possible while the communications satellite was
above the recaiving party’ sloca horizon. When it cameto placing acall from Lunato Earth, however,
oneran into specid difficulties. None of these had anything to do with the equipment. Censorship had
been imposed on dl forms of communication, including telephone cals.

Thorpe punched for off planet service and was rewarded by the gppearance of an efficient looking young
woman on the screen.

“Earth long distance operator. How may | help you?’
“I would liketo place acall to San Francisco, please.” He gave her Halver Smith'’ s private office number.

“Y ou understand that this call will be computer monitored for compliance with emergency regulations,
Citizen?’

“l do.”

“Very wel. Stand by. Therewill be afive-second monitoring delay when your party spesks. Please
remember that when you are waiting for his responses.”

The method the censors used to monitor screen calls was the same as that invented for radio talk shows
acentury earlier. Rather than take a chance on an obscenity going out over the airwaves, the stations had
delayed transmitting their sgnasfor seven seconds. This gave programmers the opportunity to cut off
any offending words before they were broadcast. In the current Situation, computers listened to the



conversations and broke the connection if certain taboo subjects were broached. Since the monitors
were attempting to keep unauthorized information from flowing in one direction - from Earth to Luna-
only that portion which originated on Earth was delayed.

There was along pause before Halver Smith' s features appeared on the screen. “ Thomas, isthat you?”
“Yes gr.”
“Wherethe hell are you?’

“LunaCity. | have Director Grayson of Farside Observatory herewith me,” Thorpe said, taking
advantage of thelong delay. “He has abusiness proposition for you.”

Niels Grayson took Thorpe' s placein front of the telephone pickup and explained their ideato Smith. He
stressed the value of The Big Eye ' s mirrors and the amount of money the astronomical community would
pay to get them back. Smith listened quietly, but his expression told Thorpe that he had something el se
on hismind. When Grayson finished his pitch, Smith stared blankly out of the screen for eight long
seconds. Then he dowly shook his head.

“I’m sorry, Director Grayson, but there are no spare ships to be had. We are supporting operations on
The Rock , aswdll as hdping findize the meteor guard system. If | had even one more ship, | would
have adozen other usesfor her. | thought you people had arranged to have a ship take the mirror
components out for you.”

Grayson recounted what had happened to their freighter, and told Smith of some of their adventures
snce.

“Andyou aredl in LunaCity?" Smith asked, hisbrow furrowed in aworried look.

“Yes,” Grayson replied. “We ve got prioritiesto ship out on the fourteenth. \We were hoping to save the
mirrors before then.”

“IsThomas till there?” Smith asked after the requisite delay.
Thorpe returned to the pickup’ sfield of view. “Here, Sir.”

“Barbara was asking about you the other day. She has anew job, you know. Sheworksfor one of the
big travel agencieshereinthecity.”

“Travel agency, Mr. Smith?’

“That’ sright. They specidizein dl kinds of tours - round the world, orbita vacations, that sort of thing.
She saysthat the comet has really messed up her scheduling. She wastelling me the other day about one
tour group whose reservations had been screwed up. It was so bad that she suggested that they make
their own adternate arrangements.”

Thorpe frowned, not sure what he was supposed to say. Finally, he asked, “And did they?’

“I don't know,” camethe dow response. “| hope so. Otherwise, their vacationswere ruined. Sorry |
can't hdp you with the ship, Tom.”

“It wasjust athought. Thanks anyway. Goodbye, Mr. Smith.”
“Bye, Tom. Good luck. Give meacal when you get back to Earth.”



“Wewill,” Thorpe said as he cut the connection.
#
“What wasthat dl about?’ Grayson asked. Hisirritation was evident in histone.

Thorpe chewed on hislower lip for amoment before answering. “1 think we were just told that we won’t
be evacuated intime.”

“WHAT?”

“Barbara Smith does't work for atravel agent. She has been an evacuation facilitator ever sncethe
destruction of Avaon. | think Mr. Smith wastrying to tdl usthat they aren’t going to get everyone off
before the comet hits”

“Then hewould have said s0,” Margaret Grayson said.

Thorpe shook his head. “Not with the computer listening. Speculating on the evacuation timetableis
prohibited, remember? That iswhat set off theriotsa Tycho. Hetold us, asdirectly as he could, that
wewill haveto find our ownway off Luna. If wewait our turn, wée' ll still be here next Thursday when
the comet arrives”

“But, Tom, there must be a couple of hundred thousand people left in Luna City!” Amber said.
He nodded.

“Areyoutdling methat al those people are going to die?’

“Everyone who doesn't get evacuated intime will.”

“We haveto tell someone!”

“Why?" he asked. Hismind had been working furioudy ever since he’' d cut the connection to Halver
Smith. Hedid not like the conclusion it was drawing, but that did not change to situation. “If we spread
theword, what will happen? Therewill beriots and the evacuation will cometo a screeching hdt. Tens
of thousands who would have otherwise been saved will be trapped here”

“We must go back to the government officids and confront them with thisinformation,” Grayson
said. “They haveto put uson ships. Between us we have more than a century of hard won astronomical
knowledge.”

“What makes our lives any more vauable than anyone s s?” Thorpe asked. “I know John Malvan.
Hewill not buy it, although he knows some of us persondly. Hewon't play favorites. Hecan't! If word
got out, it would start the disturbances asfast asif they announced that some people aren’t going to be
saved.”

“What else can we do, Thomas?’
“Precisdy what Mr. Smith suggested. Save oursalves.”

“But what if Smithiswrong,” Margaret Grayson asked. “Wouldn't we be giving up our places aboard
the evacuation shipsfor nothing?’

“Thereisno need to give up our dots. If everything isgoing well the day we are scheduled to leave, then
we present our passes to the guards and load up. If we find our departures postponed, then we' Il have



our dternate to fall back on.”
“All of thisassumes that we can find an dternate arrangement,” Barnard said.
“That isaproblem,” Thorpe agreed. “ Anyone have any ideas?’

There was along pause. Grayson broke it by saying, “We re back to theidea of repairing that freighter
at the Tranquility Monument. It must bein better shape than the shipsin the salvage yard.”

Thorpe frowned. It was 1300 kilometers from Luna City to the Tranquility Monument. They would
undoubtedly be ableto find asmall moonhopper that could take them there, but any mishap could easily
strand them. With no details asto the extent of the freighter’ s damage, it was hard to fault theidea. Still,
it wasahorribly risky thing to do. On the other hand, what choice did they have?

“| supposeit' sworth atry. Where can we lay our hands on a moonhopper?’

CHAPTER 40

Professor Barnard knew of alanding field on the southeast side of Luna City where corporate
moonhoppers were based. Such vehicles were popular with the mining companies, whose business took
them wherever ice wasto be found. Hoppers were often the only means of access to wilderness mines.

It was decided that the initial scouting party would consist of five people: Barnard, Thorpe, Amber, Jamie
Bryant, and Allison Ndley. The advance team planned to acquire a hopper that they would then fly to
the monument to inspect the wrecked freighter. If it were repairable, they would telephone the hotel with
alist of needed spare parts and supplies. The remainder of their party would try to obtain whatever was
needed and then fly out to join the advance party at the monument.

There had been reports al weeks of individuas and couples being set upon by roving gangs. Because of
this, each member of the scouting party was armed with along knife from the hotel kitchen. In addition,
Thorpe and Jamie Bryant carried heavy metal barsthey could usefor clubs. Their route would take them
well beyond the fuzzy boundaries of the secure enclave. Thorpe did not expect any trouble, but he was
not taking any chances. To make surethat they had their hands free, he had everyone lash their vacuum
auitsto their backs. The arrangement reminded him of the way firemen carry victims down aladder.

Their path through the city was to be straight down the north radia tunnel, across the Grand Concourse,
and out the southeast spoke. When they reached the center of the city, they found the great cavern
deserted. Thespird gdlery wasill lit by the artificia sun, which glowed a mere hundred meters above
their heads asthey cautioudy crossed one of the spider bridges. Gazing down, Thorpe could seethe
outermost edge of the spira terrace al the way to the cavern floor. Nowhere, however, did he see any
sign of other people. It was as though they were the last human beings on Luna.

Thethought intrigued him. Nell Armstrong had been the first man on the Moon. Someone elsewould
haveto bethelast. Thorpewondered who that would be. 1f Halver Smith’ s suspicions were correct,
the honor would go to upwards of one hundred thousand souls. Would two of those be Thomas Thorpe
and Amber Hastings? If they were, would anyone remember their names as long asthey had
remembered Nell Armstrong’ s?

He shook off the morbid thought and concentrated on the business at hand. Twice as they rode the
didewak southeast, they caught glimpses of others. Thefirst time was when they came upon three



scruffy men lounging in aside corridor. Thetrio watched them dide past without moving or speaking. A
few minuteslater the scouting party caught sight of aman and awoman hurrying away. Each encounter
ratcheted up Thorpe' sfeding of unease. Luna City had become atomb, and it was easy let one's
imagination get the better of them intombs.

They reached the landing field ten minutes after leaving the Grand Concourse. Thorpe put Bryant and
Allison Naley on watch while the rest of them suited up. He then waited with Barnard in the corridor
while the two technicians dipped into their suits. The whole operation took fifteen minutes, and nothing
untoward happened to interrupt it. Once encased in their suits, they searched out a surface lock and
cycled through into the vacuum beyond.

The landing field reminded Thorpe of the salvage yard. Here, too, the ships had been lined up negtly in
multiplerows. The difference was that these shipswere new. All were hoppers - there were no true
gpacecraft in the lot - and they ranged in size from single passenger models to buses seating up to eight.
The dearth of larger machineswas afurther indication of the thoroughness with which the lunar
government had converted the more capable hoppersinto orbital craft.

A quick check of the nearest hoppers found each with full reaction tanks and sufficient antimatter charges
for saverd flights. They chose one of the larger machines and Bryant went to work bypassing the security
locks on the instrument panel. Thorpe watched him as he worked, causing the young technician to look
up and grin as power came on in theflight cabin.

“I learned to do this during my misspent youth,” he explained.
“Remind meto write anote of gppreciation to your parole officer.”
“Ready to go,” Bryant said as he dipped into the pilot’ s seet. “Let’ s get them aboard.”

Thorpe ordered everyone into the hopper. He and Amber took the third pair of web seats and strapped
themsalves down. While the others made ready, Thorpe gazed out through the hopper’ s bubblein the
direction of the surfacelock. Hewas surprised to see three heads silhouetted against the light streaming
through the lock window. Whoever they were, they seemed content to watch with their noses pressed
againgt thearmor glass. Thelr presence sent ashiver down Thorpe s spine.

The hopper lifted and hedled sharply over toward the east. Asin all balistic point-to-point travel, the
enginesfired for afew dozen seconds before shutting down. After that, they rose dowly under the
influence of Luna sgravity. It took twenty minutesto reach the gpex of their flight, after which they
darted down. The hopper fdll to within haf akilometer of the Seaof Tranquility before its enginesflared

again.

They grounded one hundred meters distant from the damaged freighter, which wasitself located closeto
the southern edge of the monument’ s geodesic framework. They disembarked after aseries of hurried
suit integrity checks, and moved to the side of the ship that should have been their savior.

Thefreighter was theNeaptide, Thorpe noted as he climbed the external accommodation ladder. He
stepped into the emergency airlock hafway up the big sphere’ s side and waited for Amber and Barnard
to join him before keying the lock to cycle. Themain lock circuits proved inoperative and he switched to
the emergency override circuits. The damageto the airlock controls did not bother him. Infact, they
would accept agreat deal of interna damage so long asthe engines were operable. All Thorpereally
cared about was whether the ship could be lifted and contained sufficient fuel to make orbit. Landing it
again was not his problem.

Theairlock filled with pressure and the inner door swung open to reveal a shambles. There was evidence



of abattle roya having taken place everywhere. Assoon as Thorpe removed his helmet, he could smell
burned insulation and other lessidentifiable odorsin the stale atmosphere. They moved up aladder to
the control room. The damage there was extensive. Every control seemed to have been smashed.
Shards of glass lay underfoot on the steel deck and crunched asthey walked onit. Here and there, the
deck and bulkheads till sported dark stains that Thorpe suspected were blood.

“What amess,” Amber said from beside him.

“Nothing to savein here,” he said, surveying the destruction. “No wonder they declared her acomplete
write off. When the mob didn’t seize control intime, they must have taken out their frustrationsin here.”

“Doesthis mean we can’t use her?”’

He shrugged. “We could fly her from the engine room if that’ sintact. Remember, we only haveto
achieve orbit.”

“Let’slook at the enginesthen.”

The ship’ s engines were four decks down along ladder that ran the entire length of the ship. Asthey did

down, Thorpe let his eyes scan those corridorsthey passed. Again, they found evidence of afrantic fight
for control of the ship, afight that everyone had lost. However, the damage in the passageways was not

nearly as extendve asin the control room.

The engine room was spotless. Its brightwork was so shiny that it looked to have been wiped down that
morning. The ship’sengineer must have heard the commoation, Thorpe redized, and sealed himsdf in
before the moby’ sarrivd.

Thorpe jumped the last three meters to the deck and immediately moved to the engine control panel. It
wasthework of afew minutesto bring the instruments online. However, it only took asecond for himto
redizethat al their effortshad beeninvain.

“Shitl”
“What' sthe matter?’

“The containment field is switched off. We don't have any antimatter onboard. Not even thetiniest
microgram.”

“Perhaps we can get some more.”

“Where?" he asked. “Besides, if they shut down the containment toroid, you can bet they drained the
reaction massaswell.”

He quickly keyed for the displays that showed the ship’sfud state and was not surprised when the
reaction mass reading came up zero. The tanks were as dry asthe lunar plain outside. Some other ship
had undoubtedly long since usedNeaptide ’sfue and reaction massin the evacuation.

“That doesit. Let’ sget back to Luna City.”
“Perhaps we can get more reaction mass, Thomas.”

“Sure” hesad. “And when we do, we'll need atanker to get it here. Of coursg, if we had atanker, we
could use that to make orbit and forget this hulk.”

It was a dejected group that climbed into the moonhopper and headed back west towards Luna



City. Their ground track was the same asit had been coming out, athough their destination was
different. After seeing the facesin the airlock window, Thorpe had recommended not going back to the
landing field. Rather, they would set down near the salvage yard and return to the hotel through safe
territory.

Asthe hopper followed its low balligtic trgjectory back toward Luna City, Thorpe gazed out across one
of thelargest mareson Luna. It was hard to believe that this changel ess terrain would very soon be
smashed beyond recognition. Again, hewas struck by amorbid thought. If they were unable to escape
intime, it might be worth blagting off in amoonhopper just before Thunderstrike smashed into Farside.
That way they would be able to view afew seconds of the Moon's destruction before it reached up to
envelop them. Heroughly put the thought out of hismind. Such thoughts bred defestism and it wasfar
too early for that.

They reached the top of their trgectory and started down again. As Copernicus Crater came into sight,
Thorpe s eyes searched out the straight line that was the Luna City mass driver. Something stirred deep
within hisbrain a the sght. The thought never had achanceto form. At that moment, Amber let out a
whoop that startled everyonein the hopper cabin.

“What' sthe matter?’ Thorpe asked, mistaking the yell for one of fright.
“That' sit!” Amber said, pointing excitedly out the bubble.
“That' swhat?’

“The massdriver! That ishow wewill doit. Well load ourselvesinto acargo pod and shoot oursalves

into space!”

Thorpe thought about it for a second. It would be risky, and take alot of work, but it ought to be
possible. Cargo pods had never been designed as manned vehicles. At theleast, they would need a
supply of oxygen, aradio, and some method to protect the passengers againgt the brutal acceleration of
launch. Still, they had 84 hours before Thunderstrike was dueto arrive. With luck, it would be enough.

#
“ The mass driver? Impossible!”

Fdiz Dornier stared at Amber in horror. They were again gathered in the Graysons' suite at the hotel.
Amber had just explained her ideato them, and though Dornier’ s reaction had been the most vocal, he
was not aonein his assessment.

“Why impossible, Doctor?” Amber asked.
“The mass driver acceleratesitsloads at 30 gravitiesl No human can survive that!”

“Thirty gravities peak, Dr. Dornier,” Thorpe said. He had studied the mass driver’ s operation while
looking into the economics of ice mining. “It can be turned down, you know.”

“Turned down how far and still make escape velocity?”
Thorpe shrugged. “Perhaps aslow asten gees.”
“That would il kill us”

“Noitwouldn't,” Amber said. “Fighter pilots used to routingly take nine gees.”



“Perhaps| am being sdlfish, but it would most certainly killme , young lady. I’ m not ayoung man any
|Orge..”

“Therewould bearisk,” Amber agreed. “But there are acceleration drugs we could use. If you are
properly cushioned and drugged, there'sa good chance that you would survive launch.”

“Survive to do what? Drift in space until our air runsout?’

“That isaproblem,” Thorpe said. “WEe |l have to make sure that we have enough breathing gas onboard
to survive until rescue. We will dso need aradio to differentiate our capsule from the debris that
Thunderstrike' simpact will throw up. We don't want the meteor guard system to shoot us down.”

“It beets being in Luna City when the comet arrives, don’t you think?’

“She hasyou there, Feliz,” Nids Grayson said.

Barnard nodded, as did several others.

“Thereisone problem,” Dornier said, undeterred.

“What isthat?’

“The massdriver isasecurefacility. How are you going to get accessto it?’

“Smple,” Amber replied. “Wetdl John Mavan that we know hisdirty little secret and we want to save
ourselves”

“Nowedon’t,” Thorpe said. “If it becomes known that we are converting cargo pods into escape pods,
we'll be mobbed.”

“Do we have the mord right to keep thisto oursalves?’” Margaret Grayson asked.

“Look,” Thorpe growled, hating himself for it even ashe said it, “not everyoneis going to get off
Luna. There aretoo many of usleft to be evacuated. Those arefacts. | wish we could take everyone
along, but we can't. Therefore, we keep our escape route a secret long enough to alow usto useit.”

“What if someone else comes up with the sameidea?’

“Then we welcome them, show them where to find their own cargo pods, and help them dl we can
without retarding our own efforts.”

“| agree” Niels Grayson said. “ As distasteful asthe facts are, we must il facethem. That il leaves us
with the problem of what wetdl| the authorities.”

“Themirrord” Amber said, sngpping her fingers. “We'll tell Mavan we want the mass driver to launch
themirrors.” She hurriedly explained the plan that she and Thorpe had discussed on their firgt visit to the
sdvageyard.

“Hewon't beieve us,” Barnard said. “The mirrors are at Farside Observatory. We' re dueto be
evacuated in less than twelve hours.”

“Not any longer,” Grayson told him. “They announced that everyone should delay their arriva e the
spaceport by 24 hours. They blamed *technical delays for the problem and assured us that there was
dill imeto get away.”



“When wasthis?’
“About two hours ago. | haven't had the chance to tell you.”

“There sthe answer,” Amber continued. “We can tell them that we are using the extratimeto fetch as
many mirrorsfrom Farsde aswe can. Remember, if the evacuation islagging behind schedule, he will
not carewhat we do. Hisonly concern will beto keep thelid on aslong aspossible. If he can get us off
his back by handing usthe keysto the mass driver, he'll probably doit.”

Grayson mulled the plan over for along minute, and then nodded. “It just might work.”

“I' know it will work,” Amber inssted, till running on adrendine. “ Once we have access to the mass
driver, we can begin converting acargo pod in full view of God and everyone. They’ll just think we're

d&y.”

“Two pods,” Thorpe said. “There arefifteen of us. Wewill need air tanks, radios, food, acceleration
webbing, and God knowswhat else. Wewon't dl fit into asingle pod.”

Amber sidled up to him and put her arm around him. Now that there was hope again after so many
disappointments, shefdt like ceebrating. Right. Makeit two. Just aslong aswe go out in the same

#

As Amber had predicted, the scam went off without problem. When Niels Grayson arrived at the head
of his delegation of concerned astronomers, John Malvan greeted his shipmateslike old friends. If he
was disturbed by the fact that a cruel universe had sentenced them to desth, he did not show it. Having
spent the last severa hours soothing thousands of angry evacuees, any remorse on Malvan’s part could
easly have been hidden by his harried expression. Mavan was only too happy to provide the
astronomers with the access code to the mass driver control room.

What Thorpe saw at the spaceport convinced him that Halver Smith wasright. Asthey passed through
the cavern where they had registered for evacuation, they found it empty. By thistime, everyone ill on
Lunahad received hisor her evacuation priority. Those without priorities were people who, for reasons
of their own, had decided to die with their world. What impressed Thorpe was the absence of police.
Save for asguad at the entrance to the embarkation concourse, they were gone. Their sudden
disappearance told him that essential personnel were being taken up to the shipsin preparation to calling
ahat. Whatever the deadlineto get al shipsout of orhit, it was approaching quickly.

They returned to the hotel and packed their bags. The corridor leading to the mass driver was alarge one
designed for cargo. It was barred by alarge pressure door. Grayson keyed in the combination he
obtained from Malvan. The emergency door swung back to reved avast cavern beyond. The smal
band of refugeeswalked insde.

The cavern was a quarter kilometer long and haf that in width. It reminded Thorpe of pictures he had
seen of arplane factories. There was along unsupported space ahundred meterstall. Hugging the
overhead was alarge traveling crane used to move heavy cargoes from one section to another. Around
them, they found empty pods stacked neatly inrows. At the opposite end of the cavern wasalong
conveyer ramp that disgppeared into an upward doping tunnel. Thiswaswherefilled podswere
transferred to the mass driver. Once on the surface, the pods were loaded into the breech, and
accelerated into gpace on amassive magnetic field.

Thorpe, Amber, and Barnard walked to a personnd lift a one side of the cavern. They took the lift



upward to the mass driver’s control room, which was just below the surface. It reminded Amber of The
Big Eye 's control room. Here, too, outside cameras alowed the operators to survey the entire line of
the giant machine they controlled. Amber switched the view from one tower/acce erator ring
combination to another. Everything seemed intact and operationd. She next powered up the control
board using one of Grayson's combinations. A large screen cameto life with acomputer display
showing the orbit a pod launched with the current settings would pursue.

“Canyou runthis?’ Thorpe asked her.

She nodded. “ After some study. That board over thereisfor power control. See, it shows an outline of
the capacitor bank. Thisone controlsthe strength, duration, and timing of the pulses. Oncel get the
hang of it, | can reprogram for aminimum acceleration launch.”

“Good. We want adeparture orbit that will swing us around Earth in order to maximize our chance of
being picked up.”

“I'll seewhat | cando,” shesaid.

Thorpe left Amber poring over the controls and descended back into the cavern below. Programming the
mass driver to orbit two podsin quick succession wasthe easy part. Now they had escape vehiclesto
prepare, vehicles that would keep them alive long enough for them to be rescued.

CHAPTER 41

The cargo pods were seven meterslong and three metersin diameter. They were constructed of low
carbon sted rather than the specia aloys that had been devel oped for space vehicles. In order for the
meass driver to accelerate them, the pod hulls had to be made from amagnetic material. Though they
looked like railroad tank cars bereft of wheels, the pods were actualy sophisticated space vehiclesin
their own right. Each was equipped with athruster system used for midcourse corrections and to keep
the cylinder from tumbling in flight.

Pods came in three basic types. One was well insulated and equipped with arefrigeration system able to
keep cryogenic liquids cold for long periods. Another maintained Earth normal pressures and
temperature to keep seeds, pharmaceuticals, and other perishables from going bad. Thethird, and most
common, was merdly agastight barrdl into which al manner of bulk materialswereloaded. The pods
they found in the service cavern were dl of thisthird, and smplest, type.

Thorpe climbed into one of the cylinders and was surprised at the interior room. He wondered briefly if
al fifteen of them could be squeezed into asingle container. He began to mentally block out the volumes
they would need for breathing gas, water tanks, food, medicine, tools, waste disposal, and
communications equipment. As he put each necessity into place, the volume available for people shrank
precipitoudy.

Thelargest space requirement by far wasfor the liquid oxygen they would boail off for bresthing gas. The
smple trangport pods lacked both the heavy insulation and the refrigeration equipment of the cryogenic
storage modules. Asaresult, they could expect to lose most of their oxygen to solar heating and boil
off. He estimated that devoting haf the pod to oxygen storage would give them atwo-week supply.
With everyone in asingle pod, those two weeks would be cut to one. That aone, Thorpe decided, was
reason enough to go with two pods.



In addition to oxygen storage, the passengers would need to be protected against launch

acceleration. Thorpe considered salvaging accel eration couches from the nearby scrap yard, but quickly
discarded theidea. Not only would there be too much surface activity - thereby calling unwanted
attention to themselves - the couches would take up too much room. A better approach would beto rig
severd nets across the cylinder and use them as acceleration cushions. Once in pace, the nets could be
stowed to incresse the useable volume.

Thorpe reviewed hisideaswith Niels Grayson, who had accompanied him inside the cylinder. Grayson
reminded him that they would need portholes cut inthe Sdes. With Thunderstrike sarriva imminent,
neither man relished missing the excitement by sedling himsalf into awindowless stedl can.

Following their discussion, the two adjourned to one of the offices that dotted the cavern’'s

periphery. There they found acomputer drafting Sation. During histenure onThe Rock , Thorpe had
become proficient at producing sketches of projects he had planned. Within two hours, he had afull set
of conversion blueprints for each of their makeshift spacecraft.

While he and Grayson planned, the other members of their party explored the cavern. The massdriver
complex proved to be a cornucopia of things a castaway might find useful. In addition to large stocks of
lunar ice awaiting export, they discovered two giant flasksfilled with liquid oxygen and liquid hydrogen.
A storeroom yielded dozens of largerolls of heavy eectrical cable. Theselast they would useto weave
their nets. From another storeroom came astock of radio transmitters and electrical generating
equipment. These would be turned into radio beaconsto alow their rescuersto find the podsin the
vastness of space.

After listening to the cavern’ sinventory, Thorpe organized the refugee astronomersinto working

parties. Four hours later, the first interior partition was welded into place in one of the pods. Thorpe
watched while severa staffers manhandled alarge piece of stedl into thefirst pod. It took him amoment
to redize that Niels Grayson was standing beside him.

“Hello, Nids. | didn’'t hear you come up.”

“I’'m not surprised. Y ou look like you' re about to drop.”
“I'mal right.”

“How long snceyou dept?’

“Thirty hours, | guess”

“Morelikeforty, | would say. Why don’t you curl up somewhere? They can do without you for afew
hours. Besides, you'll want to be chipper for the big show tomorrow.”

Thorpe blinked in confusion. “What happens tomorrow?”

“Y ou ought to remember. Y ou' re the one who set thingsin motion.”
“Oh, yeah! The Rockintercepts Thunderstrike, doesn’'t it?’

“That it does.”

“I must be moretired than | thought. | think | will take you up on your suggestion. What about Amber?
She' sbeen awake aslong as| have.”

“No she hasn't. Shefdl adeep while trying to decipher this damned complex’ s operating manud. | had



her go into that little anteroom just off the manager’ s office.”

“I guess!’ll find aholeto crawl into aswell. Wake me just before the crunch, or if anything bad
hmm]s‘”

“Will do.”

Thorpe walked to an office he had noticed earlier. It had atable where he could stretch out and a door
that could be closed. That latter requirement was the most important. His crew of amateur ship fitters
was making more noise than he would have thought possible.

#
Thorpe came awake as arough hand shook his shoulder.
“Timeto wake up, Mr. Thorpe. The director wants you up in the control room. You'll haveto hurry.”

Thorpe opened his eyes. Jamie Bryant was looking down at him. He groaned, and then struggled to a
Sitting position with hislegs hanging over the edge of the table.

“How long have | been adeep?”
“Sx hours. It's nearly ten hundred.”
“How are the modifications coming?’

“Pretty well. We have the center bulkhead welded into both pods. We are installing a second bulkhead
one meter in front of thefirst. We should be ready to pressure test the oxygen tanks in another hour or
0.

“Two bulkheads?’ Thorpe asked, still trying to clear hishead. “Who ordered that?’

“It was Dr Dornier’ s suggestion. He pointed out that we would be up to our armpitsin liquid oxygenif a
single bulkhead were to give way during launch. We plan tofill the space between the two with water.
The water will freeze once we load the oxygen. The combination of steel and ice should make astrong
barrier.”

“What about expansion when the ice freezes?’

“WEe vetaken care of that. We have glued Styrofoam blocks to the inside of the forward bulkhead. The
icewill compressit asit freezes. Also, it will help insulate the tank.”

Thorpe nodded. “Tell Dr. Dornier he had agood idea. 1t would be ashameto finish thistrip asan
idde”

Thorpe got to hisfeet, stretched, and moved siffly toward the door. He felt worse than he had when he
had goneto deep. If there was one consolation, it was Luna sgravity. It made ahard table as soft as
any bed on Earth.

Niels Grayson and Amber were both in the mass driver’ s control room when he stepped from the lift.
“Morning, my love,” he said, reaching to gather Amber infor akiss.

Sheresisted hisadvance. “Not too close. My breath isn't anything to brag about this morning.”



“Whoseis?’ he asked, kissing her anyway.

“Look at this, Thomas,” Grayson said, gesturing toward a screen that had been tuned to anews
broadcast.

Thorpelooked. The screen showed the familiar white fog of the comet’s coma. Thorpe had imagined
what the comet would look like asit approached Earth. He had had visions of a gossamer arch
gretching from horizon to horizon. He could not have been morewrong. The comet was alumpy bal of
diffuselight that covered a patch of sky ten timesthe diameter of afull moon. Earth had entered the
comet’ stail three weeks earlier, and there are few lessflattering vantage points from which to view a
comet than by staring straight up its ass.

Perihdlion passage had seen the coma grow perceptibly thicker. Thunderstrike' sice plains must have
boiled furioudy during the close gpproach. In the process, the nucleus had added millions of tons of
water vapor, gas, and dust to the surrounding cloud. Hidden somewhere in that cloud, Thorpe knew,
were two solid masses, each of which wasfast closing with the other. In amatter of seconds, there
would only be the one.

Heligtened in silence to agarrulous announcer explain for the twentieth time what was about to

happen. Then an officiad sounding voice announced that it was one minute to impact. Thorpe waited
without bresthing as the voice continued to mark off the fina seconds. Suddenly, the screen went blank
as an overpowering brilliance blossomed at the center of the coma. Thelight dowly dimmed asit
expanded from adimensionless spark. Then the rapidly expanding flood of radiance suffused the whole
coma, making it glow like an old fashioned fluorescent lamp. Slowly, minute-by-minute, the glow faded,
dimming finaly to something gpproaching itsformer brightness. Inits heart, atiny fire continued to burn
with furious abandon.

“Wall, | guessthat’ sthat,” Thorpe said, hoping that neither Grayson nor Amber would notice the quaver
in hisvoice. “How are you coming with the launch programming, Amber?’

“I should haveit shortly,” Amber replied. “ According to the manud, we' Il haveto go out a aminimum of
ten geesif we hopeto achieve Lunar escape velocity.”

“Thenten gessitis”
“How goesit on thefloor?’

“Bryant reportsthat we' re on schedule. | guess | would better get down there to check thingsout. See
you for lunch?’

“Sure” shesad.

He glanced at the screen and gestured at the il glowing point of light in the coma s center. “I guessthat
means Thundergtrike is definitely onitsway. Onething isfor sure. We don't want to be herewhen it
arives”

Eight hours|ater, they were testing the habitat section of the converted podsfor pressure integrity. The
test consisted of sedling one of their peopleinto the pod and then dowly bringing up the pressure to three
standard atmospheres. The shut-insthen listened for legks - using their eardrums to sense minute
changesin pressure rather than actualy hearing them.

“No legks, Mr. Thorpe,” Jamie Bryant reported after half an hour.
“Nolegksat dl?



“No, sr. We sprayed soap solution around the portholes and dl the new fittings. No fizzes.”

“Very well. Tell your caulkersthat they did agood job. Now, let’s depressurize, power up the overhead
crane, and get that first pod to the loading docks. 1 want the oxygen tank chilled for one hour before you
actualy put liquid init. We ve cometoo far to therma shock our welds.”

“One hour chill down beforefilling. Yes, Sr!” The technician who had become Thorpe s de facto
assistant moved off to issue the orders.

“How long before we can launch?’ Niels Grayson asked.

“Give us another couple of hours after we top off the oxygen tanks,” Thorpe said. “Thelonger we let
them cold soak, the more gas volume we can sore.”

“I'll have the people start gathering up their things. We Il want them stowed through the launch.”

“Damned right!” Thorpe said. “At ten gees, anything loose will bounce around like ashot. We Il need
everything doubly tied down before we can...”

Thorpe never had achanceto finish his sentence. At that moment, Margaret Grayson appeared from

ing de the makeshift kitchen they had set up in one of the offices aong the cavern periphery. The
cavern’'s acoustics were not the best and it took a moment for Thorpe to realize what it wasthat she was
ydling. When hefindly did, it waslike being punched in the somach.

Therewas ariot at the spaceport!
#

The small cubicle was not large enough for everyone. Neverthel ess, nine bodies squeezed inside.
Margaret had been watching the news on asmall screen in the corner. Theloca station had been
broadcasting commentary concerningThe Rock ’ s collision with the comet nucleus. They had interrupted
to report a disturbance at the Luna City spaceport. As Thorpe and the others arrived, the scene shifted
to areporter who was crouching behind apillar. The reporter’ s voice was a hushed whisper as he
explained what was going on:

“The firing began two minutes ago, Mary Ann. Eyewitnesses say that several youths attempted
to force the checkpoint at the departure concourse. Who fired the first shots is unknown. All we
do know is that there is a gun battle going on up the ramp and around the corner from here. |
can hear occasional small popping noises, punctuated by loud bangs. These latter are from police
shotguns, | believe. There was complete panic among the citizens waiting to be evacuated,
although that has largely died down. You can see the indecision on the peopl€e s faces. Many
want to flee, but they are also afraid of missing their ships. Thefiring has died down a bit now.
Perhapsit isabout over. Wait a second! | can see people running down the ramp now. My God,
they' ve got guns and they’' re coming thisway ...!”

None of the refugees from Farside Observatory learned anything more. The reporter’ svoice died at the
same moment the screen and every other light in the cavern went dark. One instant they were watching
the drama unfold on the screen, the next they were plunged into blackness.

Thorpe looked around as cries of darm erupted from histeam. Thereis nothing blacker than theinside
of aLunar cave with thelightsoff. 1n afew seconds, the emergency lights began to come on.

“Everyone keep cam. Power will be restored momentarily.” Even ashe said it, he knew it was not true.
On Luna, dectrical power was as essentid to life as oxygen. The Luna City power grid had been built



quadruple redundant to prevent even momentary outages. It required afailure bigger than he cared to
think about to plunge the mass driver complex into night.

Amber’ s voice echoed through the darkened cavern. “Tom! Come here, | need you.”

Thorpe fought hisway out of the press of bodies and found her sanding on a catwalk that ringed the
cavern’ s upper walls. As soon as she saw him, she turned and stepped through the door that led to the
main control room. He hurried to aladder and climbed to the catwalk. A few secondslater, hejoined
Amber in the darkened control room.

“The power’ s off dl over thecity,” she said without preamble.

“Areyou sure?’

“Assoon asthelightsfailed, | caled severa public screens. Everything shows emergency lighting.”
“The power plant?’

“It hasto be.”

“I wonder what happened.”

She shrugged. “ Either the government cut the power to stop theriot, or else someone has done
something to damage the power plant.”

“If it had been the government, the lights would have been back on by now.”

“Agreed,” shesaid. “That meansthat it must be the rioters. They probably coordinated the attack at the
spaceport with one on the power plant. Maybe they thought they could blackmail the authoritiesinto
|etting them board aship.”

“Switch on the outside cameras. Let’ s see what' s going on at the spaceport.”

Amber keyed for an external view on ascreen that was powered off the emergency circuits. At firg,
everything seemed norma. Asthey watched, flame erupted from thetail of one of theferrieson the
opposite side of thewide plain. The ship rose dowly into the black sky, heeled over, and disappeared
from the picture. A moment later, a second ship followed it. Then more and more ships lifted and
disappeared into the black sky, until there was no longer any doubt.

The authorities were abandoning their posts. The evacuation was over.
“Wdl ... I'll ... be... damned!” Thorpe growled as he redlized what was happening.

“I never thought they’ d do it,” Amber said, uncomprehending. “I suppose | knew it would happen, butl
never thought they would do it! ”

The two looked at each other for long seconds. So far, they were alone in the control room. Only they
were aware of what was happening.

“Who'sgoing to tell them?” Amber asked, inclining her head to indicate the cavern where the rest of their
party waswaiting.

“I'will. I think we' d better launch as soon as we can get |oaded.”

Amber put the back of her hand to her mouth and stared at him wide eyed. “Oh, no!”



“What' sthe matter?”’

“Wecan’'t launch! Therearewarning signsal over about being careful not to leave the capacitor bank
fully charged for long periods. Apparently, that can damagethem. | planned to charge them just before
launch.”

“WEe re out of power? We don't have any at al?’

“Not enough to achieve orbit,” Amber said. “If we try to launch with what’ sleft in the capacitors, we'll
drill aholein somering wal on theway out!”

#

Thorpe gathered everyone together in the service cavern. They took the news of their abandonment
well. Whether that was because they had expected it, or because their exertions over the past week had
worn them down, hewas not sure. Nor was ther reaction to news concerning their lack of power what
he had anticipated. Rather than blame Amber for not charging the capacitors sooner, most took this
latest hurdlein stride.

“Maybe the power plant can be brought back online,” Allison Nalley said.

“Unlikely,” Thorpe replied, explaining his and Amber’ stheory about what had happened. “I1t was
probably abomb. In any event, the power generators are on the other side of the city. We don’t want
to dert anyone to what we're planning.”

“Weveqot lights,” Jamie Bryant pointed out. “What sort of emergency system doesthe massdriver
have?’

Thorpe frowned. The thought that there might be a source other than city power to charge the capacitors
had not occurred to him. “What about it, Amber?’

“| saw areference to emergency power in the operating procedures,” she mused. “| didn’t read it
though.”

“It' seasy enough to find out,” Thorpe replied. He directed the younger staffersto move thefirst of the
podsto where it could be loaded with liquid oxygen while he, Amber, Grayson, and Dornier adjourned
to the control room. They clambered up the ladder to the catwalk, and from there, back through the
gloomy corridorsto the control room. Amber sat in front of the big control screen and keyed for the
ingructions. A long list of options flashed on the screen. Near the bottom was a section on emergency
power procedures. She keyed for it and was soon reading what to do in the event city power was|ost.

“Thisdoes't say anything about launching during a power outage,” she said after scanning thefirst
severa screensof data. “Mostly it talks about keeping the cryogenic storage tanks and other essential

equipment operating.”

“All that equipment takes a certain amount of power,” Dornier said asheread over Amber’s
shoulder. “Perhaps we can divert that to the capacitors and accumulate sufficient charge for alaunch.”

Grayson gestured impatiently at the screen. “Put up the power system schematic.”

It took afew minutesfor Amber to search out the system’ s e ectrical schematics and find the one she
wanted. Soon, however, she had the mass driver’ s power circuits displayed as a series of multicolored,
glowing lines. Normd circuits were displayed in green, mass driver control circuitry in yellow, emergency
power componentsin red.



As Thorpe had suspected, the lights and other low power devices were dl fed from the city’ s emergency
power system. They did not interconnect with the complex’ smachinery at dl. Massdriver essentia
equipment was powered by asmall fuson generator located two levels below the control room. The
generator had never been intended to provide power for alaunch. Still, the complex’ s essentia
equipment drew enough power that the generator had to be large to supply it. Intime, it would also
charge the capacitors.

Dr. Dornier immediately set out to calculate how long it would take. When hefinished, helooked up at
the othersand said, “1 makeit Six hoursto full charge, possibly aslittle as four hoursto accumulate
enough energy for alaunch. That last isabare minimum and | wouldn't trust it too far.”

“Thenwe're back in business,” Thorpe said. “We |l begin charging the capacitorsimmediately and load
thefirst pod while we rewaiting.”

“Youredize, of course” Grayson said, “that the first launch will dert everyone that the massdriver isill
operating. How long do you think it will take them to figure out that thisistheir last chance to get off
Luna?’

“Maybethey’ll think it' salate cargo launch.”

“Sowhat? They will till seeit astheir last chance. This place will be mobbed within minutes. What
chance of getting the second pod off then?”

“Have you abetter suggestion?’
“I’ve dready madeit. Everyone should go in thefirst pod.”

“Damnit, Niels, we ve been dl through that. We are not carrying enough oxygen. We' d be asphyxiated
within aweek.”

“You don't know that,” Grayson responded. “The boil off rates are nothing more than aguess. The
oxygen may last twice aslong aswe think.”

“Or hdf aslong.”

“We may be overlooking something here,” Dornier said. “ Do we even have time for a second launch
before Thunderstrike gets here?’

Grayson turned to him. “Y ou said that it would take six hours to accumulate each charge, twelve hours
total. That leaves agood ten hoursto spare before the comet arrives.”

Dornier nodded. “Beforeitarrives . But how long before that must we launch to ensure that we can
clear the exploson? Maybe we don't have time for the second pod to get far enough away to be safe.”

Grayson turned to Amber. “It’' syour discovery, will we be able to get to a safe distance if we launch ten
hours before impact?’

She shrugged. “ Define ‘ safe distance’ where 60 million billion tons of ice are concerned. Hell, we could
be ditting in the degpest cave on Earth and till not be safe. If ten hoursisal we have, then it will haveto
do.”

“Look,” Thorpe said, tiring of what was threatening to become an academic discussion. “We re wasting
time. Sticking with two podsisnot something | prefer doing, it is something that is necessary! Wewill
need some time to cross connect thewiring. | propose that we shoot our first pod no later than eight



hours from now, our second as soon after aswe can manage.”

“And how do you propose keeping the mob from beating the door down while the capacitors are
charging?’ Dornier asked.

“We ve got eight hoursto figure something out. In the meantime, let’ s get those capacitors charging so
we can get the hell out of herel”

CHAPTER 42

Harold Barnes was more frightened than he had ever been in hisentirelife. Six months earlier it had
seemed S0 Smple when he had given up his evacuation priority to stay in Luna City until the very end.
The decision had been an easy one. By staying behind, Barnes hoped to become a very rich man.

Theideahad first cometo him shortly after Prime Minister Hobart had capitul ated to the terrestrials
demand that Lunaalow the Avaon Option to proceed. Barnes s position as one of the prime minister’s
unofficid advisors had afforded him an early look at the problems of evacuating Luna. Evacuating the
Moon involved far more than merely transporting its people to Earth. There was aso the matter of
dedling with the disruption to their lives. Luna s people had worked for generationsto turn their airless
world into ahomefor their children. In the process, they had accumulated considerable wedth. While
wedlth is often measured as patterns of ones and zerosin abank computer, therewas ill plenty in the
form of possessions that were too bulky to load on the ships.

The persona possessions alotment for each refugee was five kilograms of mass or haf acubic meter of
volume, whichever wasless. These were sufficient for the clothes on aperson’ s back and afew family
mementos. Most Lunarians had been forced to abandon prized possessions, and under the agreement
with Earth, were entitled to be compensated for theloss. One of thefirst acts of the Republic following
the public announcement of the Avaon Option had been to establish asystem for authorizing
compensation for property losses.

Thefirgst step in the processwas for an individua seeking compensation to fileaclam with hisloca
branch of the Bank of Luna. For most items, the claim was granted without further effort. For high vaue
properties, such asworks of art, gold, and other precious substances, an appraisa wasrequired. The
petitioner was then required to ddiver the item in question to acentral clearinghouse where teams of
gppraisers established the item’ sfair market value.

Once an item was apprai sed, the owner was credited with its value in his evacuation account on

Earth. He then surrendered the item to bank to prevent a second claim being made. This precaution was
primarily necessary for the gold bullion and other itemsthat were not individudly identifiable. Althoughit
was not necessary, paintings, scul ptures, and other works of art were handled in the same way.

A month before the comet was due to arrive; Harold Barnes had put his plan into motion. He used his
influence to obtain launch rightsfor six cargo pods. These he loaded with the gleanings from the bank’ s
storerooms. Only the most valuable items were loaded into the cargo pods. Along with the works of art
and rare collections, he piled severa tons of precious metalsinto the pods. Barnes had then watched
each of the pods leap across the gapsin the accelerator towers to disappear into the black sky.

Only he knew the parameters of their orbits!

It had then been amatter of waiting histurn for evacuation. He had originally been assigned to go out a



week before the comet’ s arrival, but had then been notified that there would be atwo-day delay. Two
days had turned into four. Then had come the nerve-wracking orded of standing in line for more than a
day while he waited histurn to board.

He had findly had the debarkation lock in sght when an organized group of armed men had tried to
crash through security. Like thousands of others, Barnes had cowered on the floor, shivering, asthe
bullets flew overhead. He had expected the security forces to make short work of their attackers, but
they hadn’t. The moment the lightsfailed, the attackers had rushed the security barrier. They discovered
the defenders had fled. Their whoops of triumph turned into screams of frustration when the ground to
orbit craft began to lift off one after another. Inside the termina, Harold Barnes found himsalf abandoned
within fifty metersof hisgod.

Afterward, Barnes had gravitated toward the trangit hall. That, at least, had windowsto let in sunlight.
He was not the only one. More than a thousand peopl e packed the dome shoulder to shoulder asthey
milled about in confusion. Barnes found a bare spot near one of the observation windows and collapsed
intoit. Hewasdowly beginning to redize that valuable as they were, those six cylindersfull of riches
were not worth hislife.

“Hey, Citizen! How about moving your legs so someone else can Sit down?’

Barneslooked up listlessly at the young punk who stood over him. There seemed to be more of them
than ever. Just afew months ago, no such dreg would have dared talk to him, et done with such
insolence. Now they swaggered about as though they owned the Moon!  Barnes thought of complaining,
but decided not to make apoint of it. Around them, hundreds of others sat hugging knees and rocking in
quiet desperation. Here a person sobbed, there another cursed, but mostly they sat in sllence. 1t had
been hours since they had lost dl hope of rescue and now there was nothing to do but wait for the end.

“Hey!” someoneydled, “What' sthat?’

Barnes glanced toward the view window. For an instant, he saw nothing. Then he noticed a cylinder
traversing the mass driver towers. He snapped his head around to look through the window to hisleft.
Hewasjust in timeto see the cylinder legp the gap between two towers and disappear into the distance.
It had till been accelerating asit went. Of that, Barnes was sure!

There was a sudden buzz in the observation dome as those who had seen it told their neighbors who had
not. The buzz quickly grew to aroar as the same idea occurred to nearly athousand people
smultaneoudy. Harold Barneswas not alonein hisreaction. He found himsdf on hisfeet, screaming at
thetop of hislungs. Whether the scream wasin rage or rdlief, even he could not have said. Hislipswere
turned upward in asnarl that belonged more to awolf than aman!

#

“They're off!” Amber said, watching the dwindling pod on the screen insde the mass driver’ s control
room. The displays showed anear perfect launch. The pod' svelocity asit exited the last of the launch
towers had been 3.2 kilometers per second, comfortably above escape velocity. Itsorbit showed it
sweeping around low behind Earth before climbing upward toward the Moon once more. The pod
would never complete that orbital track. When they passed behind Earth, the pod’ s occupants would
usether limited supply of maneuvering fud to dow and go into ahighly dliptical orbit around the Mother
of Men. After that, they would wait for either rescue or the end of their oxygen supply.

“How much power did we use?’ Thorpe asked from beside her.
“Eighty-five percent of full charge,” she reported. “ That means we can be back to full power infive



hours.”
“Pushit al you can. I’'m going down to check our defenses.”

Up until now, they had relied for security on the fact that no one knew that they were insde the mass
driver complex. Thorpe was sure that lack of knowledge had been changed by their first launch.
Hundreds must have seen the pod accel erate past the transit hall. Soon thousands would know. For
people whose last hope of escape had just vanished, the reminder that there was till away off Luna
would be areveation from on high. Thorpe had no doubt that they would soon have visitors. The only
guestion was, when?

The accessroute that had initialy appeared the most difficult to defend had turned out to be the
easest. Thetunnel from Luna City was one of the city’s maor thoroughfares. It wasaswideasa
two-lane highway on Earth, with avertica dimension of four meters. Thetunnd wasthe main route
through which ice cargoes and other bulk materias were shipped to the mass driver.

All corridors on Lunawereinterrupted every few hundred meters by emergency pressure doors. They
arethereto limit the damage if there wereto beablow out. Asthey had at the hotel, the observatory’s
technicians quickly fooled two adjacent sets of doorsinto closing. The stretch they sealed off was one
with abranch corridor leading to asurface airlock. After closing and welding the doorsto their frames, a
vacuum suited technician then disconnected the safety devicesthat kept the airlock’ s doors from being
opened smultaneoudly. He then opened the inner door, wedged it open with an iron bar, and punched to
have the outer door cycle. Theresulting hurricane of escaping air smashed the outer door and nearly
swept the technician out withit.

In normal times, the sudden decompression of an entire section of main corridor would have set darmsto
sounding all over the city. Perhapsit till did. There was no oneto answer thedarms. The double
barrier with vacuum in between would dow any intruders. Whether it would dow them enough to alow
the astronomers to make their getaway was a question no one could answer.

Before closing the emergency pressure doors, Thorpe had had the corridor cameras rewired to show the
city Sde of the barrier. Fifteen minutes after Pod 1 was launched, Amber notified him via hand radio that
people were milling about on the opposite side.

“What arethey doing?’ he asked.
“Nothing. They look confused.”
“Good, let’ s hope they stay that way!”

As he continued histour of inspection, he tried not to visualize the scene on the other side of the
barrier. If he could have seen the crowds of desperate people pounding their fists againgt the barrier, it
would have been too easy to wonder what right he had to deny them their only possibility of escape.
What he was doing was necessary, but it did not make Thorpe like himself any better.

The next stop on histour was a maintenance corridor just under the breech end of the mass driver. Here
too they had rigged the airlock. Thistimetheir defense wasto latch the inner airlock door open after
mounting a camera outside to cover that approach. With the inner door open, there would be no forcing
the outer door. 1t was held shut by several thousand kilos of force. One of the technicians was watching
the monitor that showed him the surface. He was wearing his vacuum suit, with hishemet hanging down
fromits carrying strgp in front of his chest.

“Any movement?’



“Not yet, Mr. Thorpe.”

“Keep an eyeout. It won't belong. Once they discover the inner door is open, they may try to break
the safety port. Make sure the decompression does not catch you on the wrong side of the emergency
door. Wewon't have timeto rescue you.”

“Understood,” the technician, ayoung Lunarian named Albert Segovia, replied.
“ Tom!”
“Yes, Amber.”

“| see men in vacuum suits outside our front door. They have something with them. 1 think it’ saportable
arrlock. They'regoing to depressurize the section in front of our barrier and seeif they can't penetrate
it”

“Smart,” hereplied. “Keep meinformed asto their progress. How’ sthe charging going?’

“On schedule, maybe alittle ahead. I’ ve turned off everything | can and am using what little city power
we' re getting to help.”

“Good thinking. I'll bein the cavern if you need me.”

Thorpe glanced at hiswrist chronometer. It had been twenty-five minutes since they had launched Pod 1,
more than four hoursto go!

The second pod wasilluminated by two lone work lights, both of which operated from battery. All other
power was being diverted to the capacitors. They had loaded the liquid oxygen hours earlier and the
rear end of the capsule glistened with athick layer of frost asthe humidity from the air condensed and
then froze on the cold surface. Jamie Bryant periodicaly wrapped a cable around the hull and scraped
thefrost away. Thorpewasafraid that if they let it get too thick, it would clip one of the launching rings
on takeoff and cause the pod to tumble.

“How arethingsgoing?’ he asked Bryant.
“We'redl st to send it up into the breech. When should we load up?’

“Not for awhile yet. There’ s not much the seven of us can do againgt that mob if they get in, but there's
nothing we can do if we are seded insde of thisthing. Areyou listening to the radio?’

Bryant nodded.
“Listen for my order to don suits, then do it as quickly asyou can. Where are Nids and Margaret?’

Bryant hooked his thumb toward the pod. “ Securing the cargo insde. We did not weld nearly enough
padeyesto the hull aswe should have. They’re having trouble finding placesto tie things down.”

“I’'m sure there are ahundred things we could have done better,” Thorpe replied. “We did dl we had
timefor.”

“Uh, Thomas...”
“YS’?’

“I"ve been wondering. What happensif that mob getsin here?’



“They will tear uslimb from limb, then fight over who isto get the pod, and probably destroy it in the
process.”

“Andif they redizethey can't get in? What will they do?’

“If it were me out there, and | wasredly frustrated, | think I’ d try to damage the mass driver and stop the
launch. Misery loves company, you know.”

“What a happy thought!”
Thorpe gave him aquick smile of reassurance. “Let’s hope that they don't think of it.”
#

Three hours later, it was obvious that they would not have to think of it. The crowd in the main corridor
had gone efficiently to work on erecting their portable airlock and had managed to pump down the
section of corridor in front of the barrier. The whole operation had taken alittle more than ninety
minutes. As one group worked, more and more had disappeared back up the corridor. Presumably,
they had gone to get their suits, because alike number of vacuum suited individuas showed up severa
minutes leter.

If Thorpe had been working to break through the barrier, he would have closed another pressure door
upstream of the break, and then vented the corridor to space. That would have eiminated the need to set
up the bulky emergency airlock. Of course, it would aso have trapped everyone on the city side of the
newly closed pressure door, leaving access only to those vacsuited individua s who took part in the
breakthrough. The crowd, Thorpe suspected, had not been willing to do it the fast way.

The penetration effort hit aroadblock when they discovered that the pressure door would not open even
when the differential had been removed. This had dowed them another fifteen minuteswhilethey
conferred on the opposite side of the emergency airlock. The portable airlock was made of atrand ucent
material that alowed shapesto be discerned, but hid the details from Thorpe s cameras. The gloom of
the emergency lighting did not help matters either.

The reason for the delay became obvious when the corridor camera suddenly failed and afew seconds
later, adistant “whump!” was heard through the cavern walls. Thefirgt barrier door had been blown with
explosves.

“It won't be long now, people. Into your suits Quickly!”

Thorpe had aready taken the precaution of putting hisown on. It limited his mobility, but would save his
lifeif the crowd in the corridor managed to vent the complex to space. The service cavern was of asize
where compartmentalization was not feasible. If the pressure doorsin the corridors were breached, the
entire volume would undergo explosive decompression.

He hurried to the control room. “How long until we have enough power to launch?’

“We dill need ninety minutesto full charge,” Amber said. She, too, had her suit on and was carrying her
hdmet.

“Wearen't going to have thetimefor afull charge. What' sthe earliest we could launch, assuming nothing
goeswrong.”

“Twenty five minutes,” shereported. “ That will barely get us over the curb.”



The*curb” was Luna s escape velocity. A ship that launched with just above Luna s 2.38 kilometers per
second escape velocity was said to have “ coasted over the curb.” 1t would nearly halt in space before
crossing over into Earth’ s gravity field, and then beginitslong fall toward the larger planet.

“All right,” he said. “ Set the controls for launch in thirty minutes, then get to the ship.”
“We ought to have more margin,” she warned.

“We don't have thetime. Now do as| say, damnit!”

“Yes, Thomas. I’ll be on my way in five minutes.”

Thorpe next checked with Segovia. “ Anything?’

“I’'mnot sure. | think | saw a shadow cross my field of view afew minutes ago.”
“Where?” Thorpe asked.

“Right there!” he said, pointing to the lower edge of the screen. The sun was behind the camera, and if
someone had crossed behind it, hisor her long shadow might well have intruded into the field of view.

Thorpe was thinking about what to do when the screen went blank.
“Wearesurenow!” hesaid. “Get to the ship. I'll look thisover.”

As Segoviaraced down the corridor, Thorpe edged forward, stepping over the raised coaming of the
emergency pressure door just insde the airlock. Building codes on Lunarequired such adevice at that
position.

Thorpe cautioudy peeked around the airlock coaming until he could see the smdll ten-centimeter window
st in the outer door. Beyond it was the bright sunlight of the Lunar plain. Suddenly, there was a shadow

across the window as though someone were standing in front of it. Then the shadow went away to
reved atoroida object with wires extending from it plastered to the outside of the glass.

Thorpe lunged backwards, tripping over the pressure door coaming just as the glass pane exploded
inward and a hurricane of air rushed past him. The hurricane lasted for just an instant as the pressure
door fired its explosive charge and dammed out of itsrecessin the wall to cover the corridor. Asit did
50, it missed Thorpe' s boot by one centimeter. He gazed at it for asecond and shivered. Pressure
doorswere designed to close regardless of what they found in their way. Had hisleg been in the door, it
would have been amputated.

He got to hisfeet and stepped forward to look at the door. Theinvaders now had two choices. They
could unlatch the inner door, close it, and pressuri ze the space between, which would alow them to open
the emergency door. Or esethey could blast it open with explosives, venting the mass driver complex to
vacuum.

“Hemets on, people!” he ordered into hisradio. “ Acknowledge.”

Hewaited until he received the weirdly echoing responses that were the result of transmitting insde a
cave, and then put his own helmet on.

Five minuteslater, he was back at the pod. All six of his people were dready there.

“Let’sget onboard. I'll stay outside to operate the winch.”



When apod was ready for launch, an automatic loading system sent it upwards through an airlock and
into the breech mechanism of the big e ectromagnetic cannon. Since the mechanism was autometic,
anyone who initiated the sequence had |less than thirty secondsto cross the cavern, clamber aboard, and
sed the hatch behind him before they were positioned in the launcher. Without his vacuum suit, it would
have been easy. With it, there was a chance that he would not be able to makeit.

“Ready, Tom,” Amber reported to him. She wasinsde the pod, with her helmet and shoulders outside
watching him. He moved to the nearest computer termina and punched the control that tarted the
sequence. Next, he bounded back toward the pod as the automatic hoist reached down to grab hold of
it with long, flexiblearms.

He made it with five seconds to spare, diving headfirst through the pod hatch just asit was upended and
carried toward the roof accesstunnd. Inside he lay on the acceleration net they had woven from
electrical cable. He helped Amber secure the makeshift hatch from the inside, and then lay down on the
net to catch hisbreath.

They heard the explosion just as the pod was entering the equipment lock that would transfer them to the
surface.

Thorpe turned his head to look at Amber lying beside him. “Well, one group or the other has managed to
punch through. How many minutesto launch?’

“Six,” shereplied.
“How difficult will it befor them to cancd our launch?”’

“They can't,” she said, shaking her head insde the helmet. “1 put everything on priority. They’d need the
password to get in and stop us.”

“And what isthe password?’

“Sequicentennid,” she said with alaugh.

“That ought to do it. Can they smash the equipment in the control room and stop us?’
“Only if they get at the computer one level down. That door isarmored.”

“They’' ve got explosives”

“I hope they won't think of it until too late.”

Oncethrough the airlock, the rest of the loading sequence took thirty seconds. They found themsalves
resting in acradle that aigned the pod with along series of coils. The Structure was not solid, however,
and Niels Grayson reported that he could see sunlit ground beyond the braces of the breech accelerator.

They waited in sllence for two minutes. Suddenly, Nigls reported that he could see figures moving
outside.

“Oh my God, Thomas! They are climbing up through the structure. They can seethe pod.”
“Keegp cam. How long now, Amber?’
“Two minutes, twelve seconds,” she reported through clenched teeth.

“Tell mewhen they arrive,” Thorpe said. Hisbrain wasracing, trying to think of what he could do.



Findly, hewas struck with anidea. “Quick, everyone, switch to Channel Seven. When they get close
enough to see you through the port, Niels, signa that your radioisout.”

Therewas aseries of clicks as each of them changed to one of the specia purpose channdlsthat was
hardly ever used for communications.

“They’'re here,” Grayson reported amoment later. There were pounding noises on the side of the pod.
Then one of the vacsuited figures leaned closeto look in the darkened port. “They seeme.”

“Sgnd that your radioisout.”

“| am. He seems agitated. | am sgnaling that | do not understand. ... Now heistelling me to come out
with hand signds. ... | am sending back that | don't understand. ... Wait, he' s disappeared.”

“How long?’

“Ninety seconds.”

“Isthere anything out there that will tell them we re about to launch?’
“I don't think s0.”

“He' sback,” Grayson reported. “He just stuck something to the port. 1t looks like adoughnut, with
thick wires extending outward. Heis signaling me to come out again, pointing at the object, and making
hand gestures. | can’'t quite makeit out.”

“I can,” Thorpe said. “He stdling usto come out or else he' Il blow usup. Start unstrapping, then move
up one net. Can he see anyone €lse?’

“No,” camethe response. The portholes were just in front of the pod's midpoint, near the rear
bulkhead. Grayson had claimed the “window seat” by right of seniority. Thorpe heard him rather than
saw him as he moved dowly off the net and clambered forward as though he was heading for the hatch.

“How long?’ Thorpe asked.

“Thirty seconds”

“Make sure you are secure,” he warned Grayson. “Now only one worry to go.”
“What'sthat?’

“Will they havetimeto set that thing off when we begin to move, and if not, will the magnetic field induce
enough current in the lead wiresto set it off?’

There was nothing to say to that. Amber began counting off the seconds until launch. The pod suddenly
echoed with aloud banging noise as those outside increased their demands that they come out. Amber
reached five and Thorpe held his breath.

He was about to comment that her chronometer must be dow when afist smashed into hisentire
body. That was the last he remembered for along time.

CHAPTER 43



Thorpewoketo thefed of awet cloth on hisforehead. He lay there for amoment, luxuriating in the
sensation. He opened his eyesto see Amber’ sface hanging over him. She had a concerned ook as her
blue eyes searched hisfeatures.

“How long have | been out?’
“About two hours,” she said. “We ve been worried about you.”

Hetook a deep breath. The movement caused a grating sensation insde his chest. He also noticed for
thefirgt time that his neck muscleswere giff, aswas hisright knee. “How are the others?’

“Nielshastwo broken ribs. Apparently, he was till strapping himself down when the el ectromagnets
kicked in. We got him out of his suit and taped up. Jamie sprained his shoulder. Margaret tore some
ligaments. Albert and | have afew sore muscles and bruises where the nets cut into us. Allisonisfine.
All indl, not abad launch.”

“Did we make escape velocity?” he asked. It had suddenly occurred to him that the minor casudties
might be an indication that the launch had been too soft and they had failed to achieve orbit.

“I think so,” Amber replied as she folded the cloth and pressed the clean side to his forehead. “We seem
to be risng more dowly than we were, but we're ill rising. | think we will makeit over the curb. Care
to see?’

“Indeed | do!”

Thorpe sat up and unhooked the crude restraining strap that had secured him to the net. Ashedid so, he
noticed afew more aches and pains. These were minor compared to the sudden throbbing that started in
his head and threatened to spread down hisneck. He wondered if the launch could have torn hisbrain
from itsanchor points, leaving it to rattle around ingde his skull.”

Amber noticed his sudden grimace. “Hurt?’
Hetried to nod, but thought better of it. “It’ slike an anvil going off in my skull.”

“Hardly surprising,” she said. She handed him two white pillsand adrinking bulb. *Y ou’ve got anasty
bruise on the sde of your head. The padding in your helmet must be thin there.”

He swdlowed the pillswith aquick gulp of tepid water. After afew minutes, he moved gingerly, pulling
himsalf to where the acceleration net had been unhooked from one of its anchor points. The three other
nets had likewise been unhooked, yielding a clear passage to the cluttered rear bulkhead. He noted that
theair in the compartment was very dry. Each breath irritated his nasad passages. The rear bulkhead
was covered with athin layer of frogt, giving visua evidence of where dl the humidity had gone,

Margaret Grayson was huddled next to her husband on the net directly below the one he and Amber
shared. Onelevel down, Jamie Bryant, Albert Segovia, and Allison Naley nodded to him as he floated
past their perch. The arrangement was not as it had been during the launch, afurther indication of how
long he had been unconscious.

Theinterior lights were on, transforming the viewport into adull mirror. As he gazed at his own reflection,
he noted that his hair was plastered down into adark mass on theright sde. He moved his gauntletted
hand up to touch the spot and was rewarded with aquick flash of pain. Heredlized that he had been
lucky not to have split his skull open. To do that much damage, his helmet must have hit the bulkhead
sometime during the launch.



“Mindif | turn off thelights?” he asked. When no one objected, he reached for the switch that had been
oneof thelast itemsingaled in the compartment.

The canister was steady in space, he noted, held there by occasiona bursts from its attitude control

jets. He could see some vapor emanating from the tail. Whether that was from the jets or from oxygen
tank bail off, he could not tell. The canister’ s attitude was such that Lunawas visible through two of the
four viewports. Immediately after launch, they had been moving back aong the Moon' s orbital track
with aveocity of some 9000 kilometers per hour. Asthe canister climbed, it had been dowed by gravity
- Luna slagt attempt to claim six more victims for the coming cataclysm. After severd minutes spent
garing at the Moon aft, Thorpe thought he could detect adow dwindling of itsdiameter. They were il
rising, and far enough from Lunathat it appeared that they would indeed escapeitsinfluence.

Having assured himsdlf that they would not fall back, Thorpe let the other features of the scene seep into
his consciousness. The sight, he realized, was decidedly odd. Space was no longer its norma midnight
black. It had taken on afaint milk-white radiance, making Luna appear to be adull pearl set against pale
ivory. He puzzled over the effect for amoment before redlizing that they werelooking a Thunderstrike's
comafromtheinsde. At morethan amillion kilometersin radius, the coma preceded the comet nucleus
by severa hours. Apparently, itsleading edge had swept past them while Thorpe had been unconscious.

Thorpe turned and squinted in the direction of Sol, which was ninety degreesfrom Lunain the ky. He
was surprised to see that the sun had afaint ring around it. Normaly in vacuum, the sun hasthe
gppearance of an incandescent light bulb. With the mgjority of the comet’s coma between it and Luna,
the sun had begun to take on the appearance it has during ahazy day on Earth. Gazing toward the sun
did not help hisheadache. Helooked away quickly, trying to find Earth. 1t must be out of sight above
them, he decided. He then turned back toward Luna. The Moon was definitely smaller than it had been
when hefirst looked at it. Sincetheir path took them back aong Luna s orbit, each hour they climbed
gave them abetter view of the small doomed world. Their vantage point showed them fully one-quarter
of Farsde, with Mare Crisum and Mare Smythii directly beneath them. Copernicus Crater and Luna
City were dmost out of sight behind western limb of the Moon.

Thorpe turned around in the cramped quarters and quickly let his gaze scan the other three viewports. He
then pulled himself to the one through which Nidls Grayson had pantomimed at the poor bastard who had
been unlucky enough to be insde the mass driver breech when they had launched. Thorpe did not know
what effect the sudden surging magnetic field would have had on the interloper, but suspected that it
hadn’t been good.

The smadl, ydlow explosive charge of the type miners used for seismic testing was il attached to the
viewport. Of the detonator wires, however, therewas no sign. Apparently, they had snagged on
something as the canister rocketed out of the breech. Thorpe gazed a how close they had all cometo
death and took the opportunity to do something he had not had time for previoudy. Hewas quietly sick
asreaction overtook him.

#

The next ten hours were quiet onesinside the crowded compartment. Niels Grayson found it
progressively more difficult to breathe, causing hiswifeto give him asedativeto let him deep. She
stayed by hisside, stroking hisfurrowed brow.

“It will beashameif he misses Thunderstrike sarriva,” Amber told her.

The astronomer’ swife looked up and smiled. “He would never forgive me. Besides, we' Il haveto wake
him to get him back into his suit before the big event.”



Periodicaly, either Amber or Thorpe would move to the viewport and judge their progress. The canister
wasrisng very dowly now, its momentum nearly spent by thelong climb out of Luna sgravity well.
Even s0, they appeared to be safe. The Moon was no longer anearby world that had to be seenin
separate pieces. 1t had shrunk to a sphere small enough to be seenin asingle glance. The haze that
enshrouded the universe had grown thicker. Amber was keeping ajournd of her observationsfor a
paper she planned to write.

Between observations, the two lovers huddled together on the forward accel eration net and whispered to
one another. Mostly they talked about what they would do after they were rescued. Neither made note
of the fact that their continuous radio calls had yet to be answered. Also absent from their conversation
wasthe very red possibility that they would not survive the coming hours.

Asfar asthey knew, they were the last people to escape the Moon. Their tardy departure, coupled with
their relatively dow velocity, made it nearly certain that they would be the closest space observersto the
coming explosion. All previous estimates of the destruction Thunderstrike would cause now seemed
woefully inadequate. Thorpe remembered that there were gill scientists who maintained that the force of
the blow would shatter the Moon, causing it to break up into millions of pieces. If they wereright, Earth
was about to become aringed world like Saturn. Whatever the damage, it would not take much to end
the saven livesin their tiny lifeboat. Onelarge chunk of debristhrown off a the wrong angle would leave
no trace.

Asthetime grew short, they began their preparations to monitor the nucleus sarrival. As promised,
Margaret Grayson roused her husband and helped him into his suit. Nielstried not to wince during the
process and the others pretended not to notice when hefailed. When they were dl suited up and on
internd air, they sowed the two lower netsto give themsel ves more room to move about. They split into
groups of three and gathered around the two viewports where Lunawas visble. Amber, Thorpe, Jamie
Bryant, and Allison Nalley clustered around one port while agroggy Nidls Grayson, hiswife, and Albert
Segoviatook the other.

Thorpe gazed into space some thirty degrees off the line between Lunaand Sol. Since it had only been
three days sinceThe Rock had crashed into the nucleus, he hoped to see some sign of its approach. A
much denser gas cloud surrounded the nucleus, and the point whereThe Rock had impacted was amost
certanly ill incandescent. The limitations of the human eye being what they are, he saw nothing. He
turned back to Amber.

“How long until impact?
She glanced at her suit chronometer. “ Three minutes.”
“Check your polarizers,” he ordered.

Each of them chinned the helmet control that caused their faceplates to darken. From inside the dark
bubble, Thorpe could barely make out the outline of the Moon. He chinned again to relieve the
darkness, then watched as each of the others helmets cleared one by one.

“Amber, pleaseingtruct usin proper procedure.”

She nodded inside her hemet. “We go to dark one minute prior to impact. At fifteen seconds, squint
until you can barely see your helmet instruments. In any event, do not look directly at the Moon. For
God' s sake, if your eyes start to ache, close them fully until the flash has passed. Painisyour body’s
way of sending you amessage.”

“Everyone got that?’



They each acknowledged on the common circuit. Before he knew it, Amber announced that thetime to
impact was down to asingle minute. Thorpe waited until the other helmets had turned glossy black
before again chinning hispolarizer. At fifteen seconds, he squinted asinstructed.

Amber’ svoice continued the countdown. As she reached zero, theinterior of his helmet turned violet
despite the polarizer. He had planned to watch the whole thing, but the daggers stabbing deeply into his
retinas caused him to wince. It wasworse than the time he had been caught by sunrise on the monorail.
Heturned away and screwed hiseydidstightly shut. It helped alittle. After adozen seconds, the glow
began to fade. After aminute, he was able to open his eyes and turn back to gaze at the Moon. The
glow was till uncomfortably bright, but tolerable. For thefirst time, he caught sight of Luna.

He gasped.
#

A fireball wastrying to digitsway into Luna heart. The outer edge of the expanding zone of destruction
was defined by a spherica shockwave. The shockwave was a transparent bubble that was already
severd times Luna sdiameter. Below it was another shell of destruction. This one glowed incandescent,
and had shaded down from violet to blue-white. This, Thorpe knew from reading the scientific
projections of the impact, consisted of millions of tons of the lunar crust and cometary iron that had been
vaporized by theimpact. The glowing gaswas racing outward from ground zero. Soon it would cool
and gtart to condense into molten rock and iron. It would be from this shell that billions of
micrometeoroids would form. They would provide Earth with spectacular meteor showersfor severa
centuriesto come.

Behind the incandescent gas shell wasalayer of solid materia from the periphery of the impact crater. It
had been thrown outward in the crown shaped splash that is characteristic of impact craters. Thisthird
layer wasthe dangerous one. Some of itsindividual pieces were the sze of smal mountains, and dl were
speeding away at greater than lunar escape velocity. Finaly, at the center of the expanding cloud of
debriswas avast inferno of violet-white heat still too bright to look at directly.

As Thorpe dowly reduced the degree of polarization in hisfaceplate, other details began to appear. A
moving line of dust was working its way across the Farside highlands near the eastern limb of the Moon.
As hewatched, other dust lines appeared at both poles and began marching toward the equator.
Although he could not seeit, he knew that such aline was aso marching westward, and that all would
converge at apoint diametricaly opposite from where the comet nucleus had struck.

Theline of dust was caused by the moving ground shock. Asit moved through Luna sinterior at the
speed of sound, the surface wave produced amoving moonqguake. Asthe quake passed, it tossed grains
of dust and even small boulders high into the sky. Behind the dust, vast chasms of red appeared asthe
ancient surface split open under the stress. For the first timein four billion years, molten lava flowed
againon Luna

The marching wavefronts converged at the end of ten minutes, leaving the lunar surface araw red

scar. All across Nearside, the mares were once again seas of liquid rock. Thorpe' s gaze was drawn to
where the Tranquility Monument had been. 1t was now an unbroken red-orange glow. No longer were
the boot prints of two intrepid astronauts imbedded forever in the soft grey soil. In just afew minutes,
Thunderstrike had wiped clean any sgn that humanity had ever visited its nearest neighbor in space.

Luna snormally sharp features suddenly began to soften, as though seen through haze. Thorpe blinked,
thinking his own tearswere clouding hisvison. It took afew momentsto redlize that the effect had
nothing to do with hiseyes. It wasvery red and entirely externd.



“What' s happening?’ heyelled into hisradio. Up until that moment, no one had said aword. Each had
watched the cataclysm wrapped in their own cocoon of thoughts.

“It’ sthe water vapor from Thunderstrike,” Amber replied, her voice as excited ashisown. “The Maoon is
being engulfed in avast cloud of steam. It should begin to rain there any minute!”

Asthough to underscore her words, the canister was buffeted as though by high winds. The viewport
suddenly dulled asit was coated with athin film of frost. Momentslater, theinterior clattered astheir
craft’ shull was scoured by unseen particles. Severd tiny pits appeared in the transparent surface of the
viewport.

Amber pointed to the haze on the port’ s exterior. “Ice! We have entered the debris cloud! 1t won't be
long until the next phase.”

“Next phase?’ Jamie Bryant asked, turning from the port to look at Amber. Thorpe did the same. For
thefirst time, he noticed that she was very pale behind her faceplate. The spectacle of Luna s destruction
had excited her. That had been evident just afew seconds earlier. Now that excitement had turned to
fear.

“What' sthe matter?”’

“WEe ve been overtaken by the outermost debris layer,” she explained. “1t's mostly microscopic ice
particles, so there’ s not much to worry about. Soon, though, we will be engulfed by the large Stuff. This
light snowstorm is about to turn into ablizzard of rocks. If we survive that, we may get through this
dive”

Thorpe frowned. “When will we know?’

“Eight hours”

“Soif we'redivein eight hours, we' reliable to stay that way?’

“Correct.”

“Then | guesswewait and trust our luck,” Thorpe said. He reached out and took her hand. *Scared?’
“You'redamned right | am!”

“Me, too. Whatever happens, we' |l mest it together.”

CHAPTER 44

Thorpe gazed at Lunaand shook hishead in wonder at the difference amere hundred hours could

make. No longer was the Moon the grey-brown rock that had decorated Earth’ s Sky since the beginning
of time. The Man in the Moon was gone, his unchanging stare never to be seen again. Thefamiliar
landmarks were no more. The renowned craters were now filled with magmaand shrouded in mystery.
For Thunderstrike had not so much destroyed Luna astransformed it. The changes had started only a
few hours after the nucleus simpact. None aboard the makeshift lifeboat had seen the transformation
begin, however. They had been too busy coping with Amber’ s blizzard of rocks.

The clatter of particles hitting the sides of their escape pod had marked the arriva of the debris



cloud. The sound reminded Thorpe of hailstonesfaling on ameta roof. The microscopic debris had
rebounded from their hull for four long hours without respite. Sometimes the sound became amachine
gun staccato, other timesit softened to afew clangs per minute. The two viewportsfacing Lunawere
amost immediately sandblasted into usalessness, their surfaces so pitted that it wasimpossible to see out.

Nor were the micrometeoroids the only components of the ssorm. Three hours after the firgt clattering
noises, they were al surprised by abang that rattled their teeth ingde their suits. Thorpe looked up, and
was Startled to see a centimeter-wide hole not ameter in front of hisnose. Acrossthe pod, anearly
identica hole marked where something had exited the ship. The black of space was visible through both
holes and a brisk wind was blowing in their direction. Thorpe had patched the entrance hole with
shaking hands while Jamie Bryant took care of where the meteor had exited. After that, everyone lay
down on the acceleration nets to ride the storm out. With each new sound, however, Thorpe could not
help wishing for adeep foxholeto crawl into.

Eventually the clattering noises subsided and Amber announced that the worst was over. It was another
three hours, however, before the dight rotation of the pod brought the two undamaged portsinto line
with Luna Their first Sght of the Moon in more than twelve hours brought home the extent of what hed

happened.

“What the hell’?” Thorpe asked as he gazed down on a snow-white world of cloud centered where Luna
had been. The cloudswere like acomet’s coma, only far thicker. Lunahad become aminiature Venus,
growing appreciably in the process. Thorpe estimated the cloud layer to be more than athousand
kilometersthick. That was ten timesthe depth of Earth’ s own atmosphere.

“My God!” Amber exclamed. “I had no idea there would be so much steam.”
“Y ou mean that’ s water vapor?’

“What ese? Thunderstrike massed 60 million billion tons and most of it wasice. That ice was vaporized
by theimpact.”

“All of it veporized?’

“Every last gram. Mogt of the seam must have been driven down into the interior or sewe' d seea
much thicker aamosphere.”

“Any chance of there being liquid water under that blanket?” Margaret Grayson asked.

Amber shook her head. “Not yet. TheMoonisdill too hot. Giveit afew months. Therainswill begin
in earnest then. Once started they will go on for years.”

Thorpe frowned. “ Are you saying that Lunais liable to develop oceans?’

“Fairly szeable ones, | should think. Thunderstrike contained one-twentieth as much water as Earth's
oceans. It dumped itsload onto aworld with only one-thirteenth Earth’ s surface area.”

Theideathat Lunawould come out of thiswith an ocean was one Thorpe had to think about. It was just
too dienanidea

All of them had thought about it for three days. They rested, ate, talked, watched Luna, and took turns
cdling for help ontheradio. They had long sSince gone“ over the curb” and were now falling toward
Earth. Despite the closing range, the blue-white planet seemed obliviousto their pleas.

“The antennamust be gone,” Thorpe told Bryant after inspecting the radio for the twelfth time. A loop



back test proved that the transmitter was putting out asignd. Either everyone on Earth wasignoring
them or else that signal was not being broadcast to space.

“How can we check it?’
“I'll have to go around back to take alook. Let’s get everyone into their suits so we can depressurize.”

As soon as the cabin’s oxygen had been vented to space, Thorpe opened the hatch and clambered out
onto theflat forward face of the pod. The dust had thoroughly scoured everything, totaly erasing the
marksthey had painted during the modification process. He dowly made hisway &ft, grabbing the
occasiona handhold like amountain climber going up asheer rock face. He reached the guidance pack
and was careful to give the business ends of the attitude control jets awide berth.

“Hereitis” herelayed back through the electrica cable they had rigged for him to Stay in contact. “ The
antennamust have been carried away during launch. No wonder it'sbeen so quiet.”

“What can we useto fix it?” Amber’ svoice asked in his earphones.
“Unravel one of the accderation nets. We' Il usethe wire as an antenna.”

A few minuteslater, Amber’ s helmet appeared around the forward edge of the pod. She passed him the
stiff cable and he quickly attached it to the stub of the damaged antenna. He tugged gently on hisrepair
job to make surethat it would hold.

“Send something,” he ordered. He was rewarded by Albert Segovia svoice caling any ship within range
on the emergency circuit. The signa wasloud and strong.

Amber helped him insde ten minutes|ater. They had bardly repressurized and removed their hdmets
when Segoviayelled that he had made contact. Thorpeimmediately swarmed to the back bulkhead
where the radio waslocated. The cold air caused a streamer of exhaation fog to trail him.

“We are saven survivors from Luna, faling toward Earth in amass driver cargo pod,” he said after a
demand to identify himsalf. “Whoisthis?’

“ThisisMeteor Guard Station Number Sixteen,” avoice with a British accent responded. “Areyou in
difficulty?’

“Y ou're damned right we rein difficulty. We need help!”
“Understood,” the voice answered. “ Give me your position and your orbit.”

Amber read off severa figures. They were her projections of their orbit. She warned the meteor guard
operator that the numbers were very rough and recommended that he attempit to triangulate on their radio
sgnd.

“Give me a continuous count.”

Amber began counting dowly. A few minutes|later, hetold her to stop. “All right, we have you
triangulated from three meteor guard stations. Wewill belistening for you next hour and every hour

thereafter. Once we have plotted your orbit, we will see what can be doneto get ashiptoyou. | warn
you, however, that it may take sometime. We are atrifle busy just now.”

They were aware of just how busy the meteor guard system was. Severa timesin the past four days,
large tumbling objects had appeared near them, and then veered off to disappear into the black. In



space, thereisno way to judge distance. The merefact that they could see the pieces of debristold
everyone that they were big enough to be very dangerous.

Over the next forty-eight hours, space was illuminated by a series of flashes as nuclear warheadsrose
from the meteor guard stations to explode against bits of dangerous space junk. Despite the Sations
efforts, they had not aways succeeded in deflecting their targets.

With the radio repaired, they listened to news accounts. They quickly learned that the casudties on Luna
had been enormous. The officid toll of those left behind stood at twenty six thousand. Crueler, perhaps,
was the evacuation ship that had been holed whilein Earth orbit. 1t had been offloading during the
disaster, and there was no official estimate of casudties. Findly, there were the meteorsthat fell near
Brisbane, Kansas City, and Le Havre. The destruction had been especially bad at Le Havre. Relief
workerswere dill digging through the remains.

“So many!” Amber said asthey listened to the growing list of casudtiestwo days after establishing
contact with the meteor guard station. The two of them were Sitting cross-legged on the acceleration net
ontheleve of the viewports. They were out of their vacuum suitsfor thefirst timein days. Two hours
earlier, ameteor guard communicator had announced that a ship wasonitsway. It would arrive within
forty hours. Amber rested her head on Thorpe' s shoulder. For thefirst time since they left Farside
Observatory, shefelt safe and secure.

“It would have been alot worse if Earth had been the target,” he reminded her. “We were lucky.”
“I agree, but not for the reason you think.”

“Oh?" he asked as he nuzzled her hair. It was matted, unkempt, and very dirty. Hedid not mind at al.
“Careto enlighten me, my love?’

“If youlike” she said, swiveling around to face him. “Nidsand | have been doing some caculations. We
think Lunamay acquire ared atmosphere.”

“The Moon'stoo smadl. The gas moleculeslegk off into space. That’swhy itsorigina amosphere
dissipated billions of yearsago.”

“True enough,” she said. “ Thisamaosphere, too, will eventualy leek awvay. The question ishow long the
processwill take. With dl that water that was driven deep, we estimate that Lunawill be able to keep its
new mantle for anywhere from 100,000 to one million years”

Hewhistled. “ Too bad it' s al superheated steam.”

“That won't last long. As soon asthe cloud cools, most of it will condenseintorain. Ultraviolet light will
begin to disassociate the water molecules, releasing free oxygen and hydrogen. The hydrogen will riseto
the top and be swept away by the solar wind. Eventudly, the Moon ought to have aclimate
approximating Earth’ stropics - at least, in temperature. The atmospheric pressureisliable to be higher
than Earth’s”

“Areyou telling methat Luna s about to develop anoxygen atmosphere?” Thorpe asked, dubious.

“A rudimentary one,” she replied. “ Photo-disassociation tends to be self limiting, you know. It only goes
on until the ozone layer forms. Of course, there are dl those virgin rocksto oxidize. They will eat up a
lot of the free oxygen as soon asit isproduced. No, if the Moon isto develop ared atmosphere, we'll
haveto helpit dong.”

“We?”



“Of course. | am going back. | hopeyou'll go with me.”
“I haven't thought much about it.”

“Y ou should. It will rain most of thisdecade. By the end of that time, the weather ought to settle down
aufficiently for thefirst coloniesto be planted. They will be very different from the old ones. We Il have
to learn al over the lessons of living on the Moon.”

“You're serious! Y ou want to go back?’

She nodded.

“Why?

“It'smy home,” she said smply. Her blue eyes searched his.
“But we just risked everything to escape the place!”

“Going back will be even more difficult. It will take generationsto produce a bregthable atmosphere.
Someday our children or grandchildren will play in green fields beneath ablue sky filled with fluffy white
clouds. Only, they will not haveto fight Earth’ s gravity and they will be ableto fly under their own
power. The combination of thick atmosphere and low gravity may make Luna perfect for flying.”

“It might befun at that,” he admitted. The idea had been a shock, but the more he considered it, the more
itintrigued him. Perhaps one day he would find himself sailing the Seaof Tranquility, or braving the high,
dow waves on the Ocean of Storms. Hegrinned. “Infact...”

Amber lifted her face to hisand silenced him with akiss. “Enough deep thinking for one day, my love.
We have plenty of timefor that later. Please, hold me!”

He dipped an arm around her waist and lifted her effortlesdy into hislap. They sat and gazed out the
viewport at the cloud-covered world that would one day be as hospitable as Mother Earth. On that day,
Thorpe knew, the human race would finaly be safe. Never again would asingle wayward asteroid,
comet, or meteor threaten humanity’ sextinction. As helooked at the tiny world that was even now rising
from the ashes of its own destruction, he knew that here wasHomo sapiens’ second permanent homein
the universe.

Second, but far from last!
#

TheEnd
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1. Life Probe -“ $4.50

The Makers searched for the secret to faster-than-light travel for 100,000 years. Their chosen
indruments were the Life Probes, which they launched in every direction to seek out advanced
avilizations among the stars. One such machine searching for intdligent life encounters 21st century Earth.
Itisnot sure that it has found any...

2. Procyon’s Promise -*° $4.50

Three hundred years after humanity made its deal with the Life Probe to search out the secret of
fagter-than-light travel, the descendants of the origina expedition return to Earth in a starship. They find a
world that has forgotten the ancient contract. No matter. The colonists have overcome far greater
obstacles in their Sngle-minded drive to redeem a promise made before any of them were born...

3. Antares Dawn - US$4.50

When the supergiant star Antares exploded in 2512, the human colony on Alta found their pathway to
the stars gone, isolaing them from the rest of human space for more than a century. Then one day, a
powerful warship materidized in the system without warning. Alarmed by the sudden appearance of such
a behemoth, the commanders of the Altan Space Navy dispatched one of their most powerful ships to
investigate. What ASNS Discovery finds when they findly catch the intruder is a battered hulk manned
by a dead crew.

That is digurbing news for the Altans. For the dead battleship could easily have defeated the whole of the
Altan navy. If it could find Alta, then so could whomever it was that beat it. Something must be done...

4. Antares Passage - US$4.50

After more than a century of isolation, the paths between stars are again open and the people of Altain
contact with their sster colony on Sandar. The opening of the foldlines has not been the unmixed blessing
the Altans had supposed, however.

For the reestablishment of interstelar trave has brought with it news of the Ryadl, an dien race whose
god is the extermination of humanity. If they are to avoid defeat at the hands of the diens, Alta mugt seek
out the military might of Earth. However, to reach Earth requires them to dive into the heart of a
supernova



5. Antares Victory - Coming, 2000

The long-awaited concluson of the Antares Series will be avallable on Sci Fi-Arizona in the summer of
2000. Watch for it!

6. Thunderstrike!l - US$6.00

The new comet found near Jupiter was an incredible treasure trove of water ice and rock. Immediatdly,
the water-starved Luna Republic and the Serra Corporation, a leader in asteroid mining, were
squabbling over rights to the new resource. However, dl thoughts of profit and fame were abandoned
when a stientific expedition discovered that the comet’s trgjectory placed it on a collison course with
Eath!

As stientigts struggled to find a way to dter the comet’s course, world leaders tried desperately to
restrain mass panic, and two lovers quarrded over the direction the comet was to take, dl Earth waited
to see if humanity had any future at dl...

7. The Clouds of Saturn - US$4.50

When the sun flared out of control and boiled Earth's oceans, humanity took refuge in a place that few
would have predicted. In the greatest migration in history, the entire human race took up residence
among the towering clouds and deep clear-air canyons of Saturn's upper atmosphere. Having survived
the traitor gtar, they returned to the al-too-human tradition of internecine grife. The new city-states of
Saurn began to resemble those of ancient Greece, with one group of cities teking on the role of
militaridic Sparta. ... \

8. The Sails of Tau Ceti - US$4.50

Sarhopper was humanity'sfirg interstellar probe. It was designed to search for intdligent life beyond the
solar system. Before it could be launched, however, intdligent life found Earth. The discovery of an dien
light sail inbound at the edge of the solar system generated considerable excitement in scientific circles.
With the intergtdlar probe nearing completion, it gave scientists the opportunity to launch an expedition to
meet the diens while they were dill in space. The second surprise came whenStarhopper's crew
boarded the dien craft. They found beings that, despite ther dien physiques, were surprisngly
compatible with humans. That two species so Smilar could have evolved a mere twelve light years from
one another seemed too coincidentd to be true.



One humen being soon discovered that coincidence had nothing to do withit ...

9. GIBRALTAR EARTH - Firg Timein Print -- $6.00

It is the 24th Century and humeanity is just gaining a toehold out among the stars. Stdllar Survey Starship
Magellan is exploring the New Eden sysem when they encounter two dien spacecraft. When the
encounter is over, the score is one human scout ship and one dien aggressor destroyed. In exploring the
wreck of the second dien ship, spacers discover a survivor with a fantagtic sory.

The dien comes from a million-gtar Galactic Empire ruled over by a mysterious race known as the Broa.
These overlords are the masters of this region of the gdaxy and they dlow no competitors. This news
presents Earth’s rulers with a problem. As yet, the Broa are ignorant of humanity’'s existence. Does the
humen race retreeat to its one amdl world, quaking in fear that the Broa will eventudly discover Earth? Or
do they take a more aggressive approach?

Whatever they do, they must do it quickly! Timeis running out for the human race...

10. Gridlock and Other Stories - US$4.50

Where would you vist if you invented a time machine, but could not steer it? What if you went out for a
sx-pack of beer and never came back? If you think nuclear power is dangerous, you should try black
holes as an energy source -- or even scarier, solar energy! Vist the many worlds of Michad McCollum.
| guarantee that you will be surprised!
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11. The Art of Writing, Volume | - US$10.00

Have you missed any of the articles in the Art of Writing Series? No problem. The fird sixteen articles
(October, 1996-December, 1997) have been collected into a book-length work of more than 72,000
words. Now you can learn about character, conflict, plot, pacing, didogue, and the business of writing,
dl in one document.

12. The Art of Writing, Volume Il - US$10.00

This collection covers the Art of Writing articles published during 1998. The book is 62,000 words in
length and builds on the foundation of knowledge provided by Volume | of this popular series.



13. The Art of Science Fiction, Volume| - US$10.00

Have you missed any of the articles in the Art of Science Fiction Series? No problem. The firg sxteen
aticles (October, 1996-December, 1997) have been collected into a book-length work of more than
70,000 words. Learn about science fiction techniques and technologies, induding starships, time
machines, and rocket propulson. Tour the Solar System and learn astronomy from the science fiction
writer’s viewpoint. We don’t care where the stars appear in the terredtria sky. We want to know ther
true pogtions in space. If you are planing to write an interstdlar romance, brushing up on your
astronomy may be just what you need.

14. The Art of Science Fiction, Volume Il - US$10.00

This collection covers the Art of Science Fiction articles published during 1998. The book is 67,000
words in length and builds on the foundation of knowledge provided by Volume | of this popular series.

15. The Astrogator’s Handbook - Expanded Edition

The Astrogator’s Handbook has been very popular on Sci F - Arizona. The handbook has star maps
that show science fiction writers where the stars are located in space rather than where they are located
in Earth’s sky. Because of the popularity, we are expanding the handbook to show nine times as much
space and more than ten times as many stars. The expanded handbook includes the postions of 3500
dars as viewed from Polaris on 63 maps. This handbook is a ussful resource for every science fiction
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