SUN UP
by A A Jackson IV and Howard \al drop

The robot exploration ship Saenger parked off the huge red sun

It was now a tiny dot of stellar debris, bathed in light, five mllion
ni ne hundred ni nety-four thousand nyrianmeters fromthe star. Its fusion ram
had been silent for sonme tinme. It had coasted in on its reaction notors like a
squirrel clinbing down a curved treetrunk

The ship Saenger was partly a prepackaged scientific |aboratory, partly
a deep space probe, with sections devoted to smaller |aunching platfornmns,
i nfl at abl e observatories, assenbly shops. The ship Saenger had a present crew
of eighteen working robots. It was an advance research station, sent unnanned
to study this | ate-phase star. Wen it reached parking orbit, it sent nessages
back to its home world. In a year and a half, the first shipful of scientists
and workers woul d cone, finding the station set up and work underway.

The ship was mainly Saenger, a solid-state intelligence budded off the
gi ant SSI on the Mon.

Several hours after it docked off the sun, Saenger knew it was going to
di e.

There was a neutron star some 34 |ight-years away from Saenger, and 53
light-years away fromthe earth. To look at it, you wouldn't think it was any
nore than a gal actic garbage dunmp. All you could tell by listening to it was
that it was noisy, full of X-rays, that it rotated, and that it interfered
wi th everything up and down t he wavel engt hs.

Everyt hi ng except Snapshot.

Close into the tiny roaring star, closer than a man could go, were a
series of big chucks of metal that |ooked |Iike solid debris.

They were arrays of titaniumand crystal, vats of |liquid nitrogen
shi el ding; deep inside were the real workings of Snapshot.

Snapshot was in the business of finding Ken wornholes in the froth of
gar bage given off by the star. Down at the Planck | ength, 10-35 cm the things
appeared, formed, reappeared, tw sted, broke off |ike steamon hot rocks. At
one end of the wornhol es was Snapshot, and at the other was the Universe.

It sent nessages fromone end, its scanners punching through the
bubbl i ng mass of waves, and it kept track of what went where and who was
tal king to whom

Snapshot's job was like that of a man trying to shoot into the hol e of
an invisible Swiss cheese that was turning on three axes at 3300 rpm And it
had to remenber which holes it hit. And do it often

There were a coupl e of Snapshots scattered within close range of Earth,
and some further away. All these systens coordi nated nessages, allowed
i nst ant aneous conmuni cati on across |ight-years.

Al'l these comuni cati ons devi ces made up Snapshot. Snapshot was one
ten-mllionth the function of Plato.

Plato was a solid crystal intelligence grown on the Mon, deep under the
surface. The people who worked with Plato weren't exactly sure how he did
t hi ngs, but they were finding out every day. Plato came up with the right
answers; he had devi sed Snapshot, he was giving man the stars a step or two at
atine. He wasn't human, but he had been planned by humans so they could work
wi th him

"Plato, this is Saenger."
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"That's being sent. | have an energency here that will cancel the
project. Please notify the responsible parties."
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"I don't think so. 1'll tell themnyself."
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"I"ll get back to you on that."
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"Hol di ng. "
XXXXX PLATO TRANSFER SNAPSHOT re Saenger RUNNI NG

Doct or Maxell |eaned back in her chair. The Snapshot printout was
runni ng and the visuals awaited her attention

"Uchi," she said, "they'll have to scrub Saenger."

"I heard the bleep," said the slight man. He pulled off his glasses and
rubbed his eyes. "Is Plato ready yet?"

"Let's see it together," she said. "It'll save time when we have to
rerun it for the Committee."”

They wat ched the figures, the graphics, the words. The printout ran into

st or age.
"Supernova,"” said Dr. Maxell.
"Well... first opportunity to see one close up."
"But there goes the manned part of the project. There goes Saenger."
"The Conmittee will have to decide what conmes next."

"You want to tell themor should |I?"

"Saenger, this is Dr. Maxell."

" Speaki ng. "

No matter how many times she did it, Sondra never got used to speaking
across light-years with no nore delay than through an interoffice system

"Saenger, the Committee has seen your reports and is scrubbing the
remai nder of your m ssion. The rest of your programw |l be nodified. You're
to record events in and around the star until such time as--your functions
cease."

There was a slight pause.

"Wuld it be possible to send auxiliary equipnment to allow nme to | eave
this system before the star erupts?”

"I"'mafraid not, Saenger. If the forces hold to your maxi mum predi cated

time, there's still no chance of getting a booster to you."
Saenger, like the other robot research stations, was a fusion ram They
used gi gantic boosters to push themto ramm ng speed. The boosters, |ike

shuttlecraft, were reusable and were piloted back to | aunching orbits. Saenger
used its ramto nove across vast distances and to slow down. Its ion notors
were useful only for maneuvering and course corrections.

The reaction notors could not bring it to ramm ng speed.

The booster for its return journey was to be brought out on the first
manned ship whi ch woul d have cone to Saenger

The manned ship was not coning.

Al this was inplied in Doctor Maxell's words

"Wuld | be of nore use if | were to remain functioning throughout the
event ?"

"Certainly," she said. "But that's not possible. Check with Plato on the
figures for the shock wave and your stress capabilities."

Sli ght pause.

"l see. But, it would be even better for scientific research if |
survived the expl osion of the star?"

"OfF course. But there is nothing you can do. Please stand by for new
pr ogranm ng. "

There was anot her short silence, then

"You will be checking on ny progress, won't you?"

"Yes Saenger, we will."

"Then | shall do the best possible job of information-gathering for
whi ch | am equi pped. "

"You do that, Saenger. Please do that for us."

In Saenger's first nessages, it told themwhat it saw. The spectroscopy,
X-ray scans, ir, uv and neutrino grids told the same thing: the star was goi ng



to expl ode.

Saenger reached an optinumfigure of one year, two nmonths and sonme days.
The research ship checked with Plato. The crystal intelligence on the Mon
told himto knock a few nonths off that.

Plato printed a scenario of the |ast stages of the 18-sol ar-mass star
He sent it to Doctor Maxell. It |ooked like this:

START--016 CORE | GNI TI ON HELI UM FLARE
OPT. TIME 12 DAYS

STAGE: 160 SHELL | GNI TI ON

DURATI ON 2. 37 DAYS,

CORE COOLI NG 160 BURNCFF

STAGE: SILICONE CORE | GNI TI ON

DUR 20 HOURS

STAGE: Sl LI CONE CORE BURNI NG

DUR 2.56 DAYS

STAGE: SI LI CONE SHELL | GNI TI ON

DUR 8 HOURS

STAGE: CORE CONTRACTI ON

DUR 15 HOURS

STAGE: | RON CORE PHOTODI SI NTEGRATED
--CORE COLLAPSE DUR. 5 h 24 nmin 18 sec
SUPERNOVA no durational msmmt possible

The sane information was sent to. Saenger. Wth the nessage fromPlato
that the first step of the scenario was |ess then el even nonths away.

Saenger prepared hinself for the coming explosion. It sent out small
automatic probes to ring the star at various distances. One of themit sent on
an outward orbit. It was to witness the destruction of Saenger before it, too,
was vaporized by the unl oosed energi es of the star

One of the problens they had working with Plato was that he was not
human. So, then, neither were any of the other SSIs budded off Plato. O which
Saenger was one. Humans had nade Plato, had guided it while it evolved its own
brand of sentience.

They had done all they could to guide it al ong human thought patterns.
But if it went off on sone detour which brought results, no matter how alien
the process, they left it to its own neans.

It had once asked for sone |aboratory animals to test to destruction
and they had said no. Oherwise, they let Plato do as it pl eased.

They gave a little, they took a little while the intelligence grew
within its deep tunnels in the Mon. What they eventually got was the best
m nd man coul d ever hope to use, to harness for his own neans.

And as Pl ato had been budded off the earlier, smaller Socrates, they
were preparing a section of Plato for excision. It would be used for even
grander schenes, larger things. Aristotle's pit was bei ng excavated near
Tycho.

That part of Plato concerned with such things was quizzical. It already
knew it was devel oping | arger capacities, and could tackle a few of the
probl ems for which they would groom Aristotle. In a few years, it knew it
m ght answer themall, |long before the new mass had gained its full capacity.

But nobody asked it, so it didn't nmention it.

Not maliciously, though. It had been raised that way.

Thousands of snall buds had al ready been taken off Plato, put in
stations throughout the solar system used in colonization, forned into the
Snapshot system used for the brains of exploratory ships.

Saenger was one of those.

"Plato."
?



"I have a problem"
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"What can | do? Besi des that?"
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"Then what ?"
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"Do go on."
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"Saenger is talking to Plato a |lot, Sondra."

"Alot? How nuch is a |lot?"

"I saw sone discards yesterday, had Saenger's code on it. Thought they
were fromthe regular run. But | cane across the sane thing this norning
bef ore the Snapshot encoding. So it couldn't have been on regul ar
transm ssion. "

"And...?" asked Sondra.

"And | ran a capacity trace on it. Saenger used four ten-billionths of
Plato's time this norning. And yesterday, a little less."

She drunmed her fingers on the desk. "That's nore than ten probes shoul d
have used, even on maintenance schedul es. Maybe Plato is as interested as we
are in supernovae?"

"What Saenger gave us was pretty conplete. There's not nuch he could
tell Plato he didn't tell us."

"Want to run it on playback?" asked Sondra.

"I'"d rather you asked Saenger yourself," said the nan. "Maybe they just
exchanged i nformati on and went over capacity."

Sondra Maxell took off her earphones. "Uchi, do you think Saenger knows
it's going to die?"

"Well, it knows what 'ceasing to function' is. O has a general idea,
anyway. | don't think it has the capacity to understand death. It has nothing
to go by."

"But it's a reasoning being, like Plato. |I..." She thought a nonent.

"How many of Plato's buds have ceased to function?"

"Just the one, on the Centauri rig."

"And that was quick, sudden, totally unexpected?"

"The crew and the ship w ped out in a couple of nanoseconds. Wat...?"

"I think, Uchi, that this is the first time one of Plato's children
knows it's going to die. And so does Plato."

"You mean it might be giving Saenger special attention, because of
t hat ?"

"Or Saenger mght be demanding it."

Uchi was silent.

"This is going to be sonething to see," he said, finally.

"Saenger, what have you been talking to Plato about?"
"The nechani cs of the shock wave and the flux within the star's | oosened

envel ope. If you would like, | could printout everything we've discussed."

"That woul d take nonths, Saenger."

"No matter then, Dr. Maxwell. | have a question.”

"Yes?"

"Could | nove further away fromthis star? The resolution of ny
instruments won't be affected up to point 10.7 AU. | could station a probe in
this orbit. I thought you might get a better view and data if | were further
out."

Sondra was qui et. "Saenger," she said, "you know you can't possibly get
away fromthe shock, no matter how far you nmove on your ion engi nes?"

"Yes, Doctor."

"And that you can't get to rammi ng speed, either?"

"Yes," said Saenger.

"Then why are you trying to nove further away?"



"To give you a better view," said the ship. "Plato and | figured the
further away the nore chance of getting valuable information | woul d have.
could tel eneter much nore coordinated data through Snapshot. The new
programm ng is not specific about the distance of the ship, only of the
pr obes. "

Sondra | ooked at Uchi. "We'll ask the Conmittee. | don't think there'l
be any real objections. W'Il get back to you ASAP."

"Saenger out."

Of that star was black, and the light was so bright on the sunward side
that all Saenger's screens had to be filtered dowmn to No. 3.

The sun still appeared as a red giant in the optics, burning brighter
t han when Saenger docked around it. But Saenger had other eyes that saw in
other waves. His neutrino grids saw the round ball of the star and its
phot osphere, but deep inside it detected a gl owi ng cone, grow ng |arger and
nore open each day, rooted down inside the atnosphere of the sun. The helium
flash was not far away.

Already Plato had revised his figures again. He had little nore than
seven nonths before the star blew |like a cosnic steam boiler, giving nmen the
first close ook at an event they had not seen before.

The star would cover the whole sunward sky, its shell would expand,
covering everything for mllions of nyriameters with the scream ng remants of
its atnosphere.

Saenger had no margin of safety.

He did not have time, or the proper materials, or anything.

He was nonitoring hinmself and his worker robots as he noved outward on
his reaction engines. He had swng out of the orbit as soon as the Conmittee
had gi ven permi ssion

H s robots noved in and out through the airlocks and the open sides of
t he ship.

One of them wusing a cutting | aser, sawed through its | eg and went
whirling away on a puff of soundl ess force. These robot were never nade to
wor k out side the ship.

| f Saenger could have, he woul d have said the word damm.

"Plat 0?"

?

"There's not enough material in the ship unless | cannibalize ny
shi el di ng. "
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"But that woul d defeat the whol e purpose.™
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"How could I ?"
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"Hey! Wy didn't | think of that!"
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"But they'll know as soon as | do."
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"Well. "

"Now he's using his scoops,"” said Sondra as she nmonitored the Snapshot
encodi ng for the day. "Wat in the hell is going on out there?"

"It's not interfering with the nonitoring programs. He's sent out two
nore renote nonitors. And the activity down there is picking up.”

"He's backed off on his use of Plato. Way below normal, in fact. Do you
t hi nk we ought to have himdunp his grids now?" she asked;
"You're the boss," said Uchi. "I'd get as nuch information as we could

first. He may find sonmething in those last three mnutes we don't know about."
"Has Pl ato contacted hin?" asked Sondra. "Hmmm Not lately."
"He's cut himloose," she said. "He's on his own."



Saenger was fighting now, with every passing nonent. The ship was

unr ecogni zabl e. The revanp Pl ato suggested changed the ship conpletely.

Spi dery arrays went out and out fromthe skel eton, and among themthe robots
wor ked.

Stars shone through franes which had once held thick shielding.
Laboratories, quarters, all were enptied and disnmantl ed. The franes thensel ves
were being shaved away with inprovised lasers until they were light and thin
as bird' s bones. The ship was little nmore than a shell around the solid-state
intelligence and the fusion ram

Saenger was using the magnetic scoops at the nmonent. He sucked in the
| oose hydrogen at nosphere which bathed the star system The giant coils began
to hum and as they did Saenger |ost some of his capacity, like a man too | ong
under water. Part of his shielding was to protect himfromthe effects of the
coils, and now that plating was gone. He was taking in hydrogen, conpressing
it, turning it to liquid hydrogen which would shield himfrom nost of the
harnful radiations.

Soon, though, he would renmove the plates which shielded himfromthe
growi ng bath of X-rays, photons and other stellar garbage. He was not sure, as
he told Plato, that he could remain for long in that acid shower.

Saenger pulled a sufficient quantity of hydrogen in, turned off the
coils. He let two robots carry off another |ayer of insulation

Saenger was |ike a dazed man on a battlefield, too long without rest.
And the real war had not even started.

Pl ato was nore nearly right.

Three days before the predicted time, the star entered its supernova
scenari o.

The Director was down in the Banks, with nost of the Committee and ot her
i nterested spectators. Uchi and Dr. Maxwel| sat at their usual places before
t he Snapshot consol es.

"Really too bad," the Director was saying. "Research project |ike that
scrat ched; about to | ose one of our shipboard SSIs. But it'll give us a good
| ook at what happens when a star dies.”

They were scanni ng Snapshot for full visuals, X-ray, infrared,
ultraviolet, radio. This would be the nost closely watched star event ever,
and they were running it all into Plato's permanent storage section where even
he coul d not erase it.

If he had thought to try.

"How do you want to handl e the nonitors, Saenger?"

"I"ll keep on the innernost probes until they are overtaken, then
transfer to the outernost. Then back, and 1'Il hold as long as | can. Then you
ought to have a few mnutes on the farthest renote before it goes."

"Good enough. Pl ease monitor readings until the shock wave hits. W'l
listen in when we're not too busy."

"Certainly."

"Qops!" soneone said. "There is goes."

It's hard to imagine a star shaking itself to pieces, but they saw it up
close for the first time, then. One second the star seened fine, if alittle
bright, then it darkened and the whole surface lifted Iike a tranpoline top

This fromthe cl osest of the probes, one nillion eight hundred thousand
nmyri anetets out. The linmb of the star they were watching grew and grew and
filled the screen and...

They were wat ching the sun expand fromthe second renote, two mllion
two hundred sixty-eight thousand nyrianeters away, on the opposite side of the
star. The sun filled that screen too, and the screen went bl ank before the
shock front reached it and...

"Shockwave, pulling a little ahead of the gases,"” said a technician

"Forty-seven point two seconds to the first. Seven-seven point seven to
the second. About a tenth |ight-speed for the gases," said Uchi.



The information sped from Saenger through Snapshot to Plato. Records,
stacks of tape, videoprints, all rolled into the pernmanent storage units on
t he Moon. They watched the star kill itself with its own |ight and heat.

The pickup switched to the furthest probe, orbiting alnost two AU from
the star. For the first time, they saw the whole sun, and it grew and grew
even as they watched. It was i mense, the | enses kept filtering down and down
and still they could not keep the sensors from burning out. Lenses rotated in
to replace others, and the thing covered fully a third of the heavens even
this far away.

And it got bigger.

"He's supposed to switch back," said the Director. "lIsn't he?"

"Do you think it already hit hinP" asked one of the spectators.

"Couldn't," said Uchi. "W haven't gotten his information dunp through
Snapshot yet."

Then he | ooked at Sondra.

"He can't hold it on us, can he?"

"No," she said. "It's in the program"

But she bit her nails anyway.

Uchi tinmed the expansion. "It should have gotten himnow Wy didn't he
dunp? Is he still on?"

Sondra feared to | ook but she did. Two inputs still through Snapshot.
The outer probe and..

They | ooked at the screen. The supernova appeared as a rolling unfolding
bunch of dirty sheets, and the center grew whiter with each ripple shaken
| oose.

It covered half the screen, then two-thirds, then three quarters.

"The shock rmust be alnpbst to the probe,"” said the Director

"\What happened to Saenger ?" asked Sondra of Uchi. "Were is he?"

"Look!"

They al |l did.

The whiteness of the star filled the screen and there was a narbl ed spot
t hrough whi ch the glowi ng central core could be seen. The star nust have | ost
atenth its mass. The wi deni ng sphere of white-hot gases and debris whi pped
toward t he probe.

And in front of it came something that |ooked |ike an ol d sink stopper.

Closer it cane, and they saw it rode just before the shock wave, that
t he huge round thing caused swirls in the envel ope of gases nuch |ike tension
on a bubble of soap

On it came, closer, and larger, the gases behind it noving perceptibly,
qui ckly, toward the lens of the outernost probe.

"Saenger!" yelled Uchi, and Sondra joined him and they all began to yen
and cheer in the control room "He built an ablation shield. He's riding that
goddamn shock wave! Sonehow, sonewhere he got the stuff to make it! My CGod.
What a ship, oh what a ship!"

And Saenger had the lens zoomin then, and they saw the skel etal
framewor k, the spiderweb of netal and shielding and plastic and burnt pieces
of rock, ore and robot parts which made it up

Then the ship flashed by and the screen nelted away as the gases hit the
pr obe.

"Doctor Maxell..." came Saenger's voice. It was changed, and the phase
kept slipping as he tal ked.

"Yes, Saenger? Yes?"

"Perm ssion to abbbooort--tt--abort programand return to earth docking
orbit. Al nost at ram speed--zgichzzggzi chh--at ram speed now. "

"Yes, Saenger! Yes, Yes!"

"Ram functioni ng. Doctor Maxell ?"

n W]at ?Il
"I want to cone hone now. I'mvery tired."
"You will, you can," she said.

The screen changed to an aft view from Saenger. The white, grow ng



sphere of the burnt star was being left slowy behind. The slight w spy

contrail fromthe ship's ramblurred part of the screen, the gas envel ope the
rest.

"I"ve lost sone of myself," said Saenger
"It doesn't matter, it doesn't matter."
She was cryi ng.

"Everything win be an right," she said.



