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PREFACE

Thefirgt editors of this short collection were Stanley Schmidt and Gardner Dozois, who bought these
gtoriesfor Analog Science Fiction/Science Fact , andAsimov’ s Science Fiction respectively, and who
helped me make them better storiesin the process. This Smply repackages their judgment.

The origind occasion for this collection was CONTACT X1V, the fourteenth annud interdisciplinary
conference on the possible evolution of and encounter with extraterrestrid intelligence. CONTACT isnot
concerned with ballistic crockery. It gathers engineers, writers, anthropologists, scientidts, artistsand
others who dream of the great out there and share our dreams of a spacegoing civilization to be.
Extraterrestrials are afocus and reason for being of the conference, but the participants al'so includein
that term people who will in the future live beyond the Earth.

Mars became anatura focusfor that year' s conference. Fossils of what appear to be primitive life forms
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had been found in meteors that unquestionably were chipped off Marsin one of its many encounterswith
the nearby asteroids. It seemed a good occasion to recycle my Mars stories to have something to
contribute to the generd Mars theme of the conference. My good friend, Wolf Read, offered to do the
artwork for an unspecified share or whatever profits would come from this,

Inthe original version, the stories were assembled in the chronological order of their writing, not that of
their future history. As| assembled them, | redlized that | had written them in exactly the reverse of their
future historica order. Thisarcheologica discovery of my own past suggested alight-hearted frametotie
the stories together. So, for apage or two in front of each story, you will find a pair of dien archeologists,
Hive-Father Author and his Eldest Daughter, peding back of layers of sediment from the latest and
earlies gory, “Morning on Mars,” to the earliest and latest, “ Martian Vakyrie.” In between are afirst
contact story, “The Day of their Coming” which echoes both mgjor themes of CONTACT X1V, agtory
of Martian terraforming, “ Comet Gypsies,” which does not actually take place on Mars but concerns an
absolutely essentid part of it, and “A Mars,” which was written subsequent to the CONTACT draft of
the collection and added into the gppropriate time dot for this Scorpius publication, along with its
interstory materid.

In the earliest of these stories, one of the first dozen | wrote, | came face to face with my own evolution
asawriter and could not resist a couple of tweaks here and there. But it is nowhere near acomplete
rewrite, and for better or worse, some early reckless enthusiasm shows through. Thereis progressvely
lesstweaking aswe go toward “A Mars.” A character’ s name was changed in “Morning on Mars’ to
add continuity with the frame story and with Martian Vakyrie.

G. David Nordley

Around an Ancient Star

HIVE-LORD ALTHORCaressed his eldest daughter with aropy tentacle and urged her over to the viewport
to look at the ruddy, dusty world below them.

“God-awful ancient world,” he hissed, both overtones and undertones carrying meaning. “ Been around
that white dwarf some seven or eight billion times, I’ d say. God knows how many civilizations have been
through here”

“If thereis such abeing, he might. We are newcomers, and I’ m certain there s more to this galaxy, out
there,” she waved afeather ear toward the infinite, “watching us.”

“We could bioformiit. It sheld life before. There s enough materia in the moons of those Giant Planets.
Not much of an asteroid belt |ft, though.”

“It' sanew white dwarf, fading rapidly. In amillion revolutions, it won't provide enough light.”

“That, daughter, isalong time.” Althor did aquick menta calculation — about a hundred times longer



than their race had written records.

“Wadl, bioforming it can wait until we finish our excavations. The last peopleto live here were avians—
huge beaks, big heads, smalish bodies and big wings. About two billion revolutions ago — with thishigh
inclination, there are alot of annua weather phenomenathat leave layers— we can count the
revolutions. The amosphere must have been much thicker then.”

“Quiteright. Blasted away by the red giant phase of this star. If we' d only gotten here ahundred million
revolutions or o earlier. The star must have started out in the yellow class— about as bright asit isnow,
but much bigger and more yellow. Hard to see how it had athick atmosphere, though, exposed to the
solar wind assuch.”

“Butit did, and several times. Look a dl the dry riverbeds, the eroded vol canoes, and the newer ones.”
“Still bubbling alittlethen?’

“A little. It takesalong timefor heat to build up enough to make it burp. But I think it could still happen.
There sprobably alot of neat stuff under those lavaflows, but we' ve had our best luck in the shore

deposits”

“Near what used to be oceans?’

“A few ropesabovetheided dlipsoid.”
“Anything new?’

“Wall, for about three hillion revol utions before the avians, there were some furry creatures, that could,
from their skeletons, move about on two or four limbs. They were,” she shrank in disgust “insde-out folk
— with their soft partsin abag of rubbery tissue around their hard bones.”

“Isthat possible?’

Eldest Daughter fluttered tentacles. “I just told you it was, Father. They liked to carve reliefs of
themsalvesin wood and then encase the wood in diamond — we' ve found a couple dozen of these
trinkets.”

“That’ sal? Diamond coated wood trinkets?’

“Thingslost on abeach or in awood, father. We haven't found amother shell, ahive, or anything likeit.
We should if you give ustime.”

The Hive-Father nodded. Starting a bioforming project now could be premature. “Very well. We can
postpone worldbuilding for alittle while. We shal build aspace hive out of the outer moon, big enough to
Spin so our pressure tubes don't get weak-waled. You'll have as many revolutions as you need. Maybe
you'll find where they went — they couldn’t have just vanished. They had spaceships, spacehives—
why, thissystem islittered with artifacts going back billions of these revolutions. What could this planet
tell usthetthat doesn't?’

Eldest Daughter warbled in adisplay of awe. “They have dready told us something; Father, they have
told uswe are not adone, three times not done.”

“But the spacejunk tells us... did you say threetimes?’

“Thereisevidence of yet another people here, true bipeds, before the furry people, when thisworld was



very young...”
“ Amazing, but you seem troubled, Eldest Daughter.”

“An anachronism. We have found afosslized skeleton, and very advanced artifactswith it in layers
where the furry people have only spears and stones. But tooth marks on the bones match the teeth of the

furry people”

“An easy problem, Daughter. One of those old ones killed the other and I eft the furry folk amea and the
blame. A murder, | should say.”

Eldest Daughter’ s tentacles drooped in exasperation at the self confidence her Hive-Father showed in his
judgment, however far beyond the dataiit strayed. “1 don’t know about amurder, Hive-father. But, in
those bones, thereisat least astory — if you give metimeto read it.”

Morning on Mars
MORNING ON MARS

T HE FOREST WAS Y OUNGWhen humanity was old, and now the forest was old.

Tohn contemplated the relativity of young and old as he descended the ancient sky bridge between the
moon Deimos and continental Tharss. The great vol canoes had westhered; he could see a chaos of
crags and valleys where the great caderaand lava shield of Ascreaus Mons had once stood.

There would be no more where it came from, he thought. It had still been recognizable before he went to
the Andromeda.

Sadness dipped over hismind so much like a shadow over asun that he shivered — the biochemical
heritage of avoluntary, stubbornly determined, living fossl. But amoment of mirth a himsdf brightened
him. He accepted fedlings, even knowing whence they came: the exact evolutionary pattern, the type of
environment that had conditioned them, however inappropriate. He accepted and enjoyed them in the
way hisancestors, and even he, would il take the trouble to build awood fire in the wilderness with
much better meansto warm themsdlves at hand. For racial nostalgia, for remembrance.

He had come to the ancient home system with his companion of the last few millennia, Kairl, whose
ancestors had come from the soft green, lake-studded world growing below him. Increasingly distracted,
she had |eft suddenly for home, and he had cometo find her. He came the old way, searching in person;
for the Mind of Mars, which included her parents, would honor her desire for privacy. But it would aso
honor his need by not interfering.

Theterminus was awell-maintained re-crestion of colonial Mars, and, conforming to the chronology of
the setting, he used the ancient phonetic language with the automata who served the terminus. He located

the sporting equipment dispensary.



“Good morning,” he beckoned adender golden-haired female work of android art in asimple blue robe
sitting cross legged among stacks of the edritch outdoor parapherndia. It was actudly sewing something.
“I'll need a et of wings and goggles. I’ ve come hunting.”

“Hal” it chimed in aclear soprano, and displayed a screen fastener, apparently just reattached. “Could |
interest you in afreshly repaired tent aswell?’

His body was a conservative genetic design, but even o, if he chose to deep he could do so naked in the
snow without discomfort or physical risk. Hewore ajumpsuit for socia convention, to conserve energy,
and for the convenience of pockets. He respected form, but he had not come to smply indulge himsdlf in
anachronismslike setting up tents.

“Only dow medown, I'm afraid.”

It raised blond eyebrows on a seemingly sculptured Savic face with high cheeks and thin lips that seemed
setinadight but permanent frown. “Wow, SO we' re, on amission are we? Are you natura enough that it
might be awoman you' re hunting?’

“Wll, yes. She might be about to decide to do something which I’ d rather she didn’t. | want to try to
change her mind.” And if he wastoo late, perhapsjoin her. Wondrous asthey are, gdaxies, like
Beethoven, could bear only so much repetition. How long couldhe go on, just on philosophy, and will,
when everything was melting avay?

After four million years, hisfirst long term partner, Ellincy, had joined the Mind of Preathe, her
homeworld. It had been time, shetold him, for achange. But shewould dwaysbein there for him, her
mind at hiscall. She would aways care, dways remember. He sent to her now, knowing the Mind of
Marswould pass his message on, to reach her some ten thousand years from now.

“Thatdecison?’ the Golden Lady sighed. “Y ou must mean Kairl DiTens o; she wasthrough here three
months ago, talking of taking alast wakabout in the flesh. She headed for the Syrtis hillson foot.” She
touched the door of one of the three meter-tall cabinets that lined her room and it swung opento reved a
tall contraption of thin rods and iridescent gossamer fabric. The wings might have been plucked from
some gargantuan dragonfly. “Here, these will do nicely. They’ re agood compromise between racing and
soaing.”

Y es, agood choice of wings. He caled forth memories, and waited as details he had |eft with the Mind
of Mars poured back into his consciousness. Um, the harness goes onso . Handgrips and e bow sockets
needed adjustment. He put a primitive but efficient headband in place and thefeding of having atall
returned. Hefolded it down from his back and touched the floor a couple of timesin experiment. Fine.
The Golden Lady helped him adjust the handgrips; the last user had longer arms. In doing so she brushed
againgt him, making him think that perhaps she wasn't part of the artificidly recreated setting after al.

Are you?he thought, anachronistically forgetting to speak.

“Natural human? Oh yes, mostly.” She smiled, making adjustments, tugging here and there on various
straps, and continued doud. “| liked doing this so much that | made afew changes, so that | could likeit
forever.” Then, like most others, she had taken some small step away from human nature for eterna
happiness. But apparently asmaller step than most; she was il flesh and blood. “How long since you' ve
been on Mars?”

“About eight million years. | returned to Milky Way about five millenniaago with Kairl. | met her at a
supernova party in the Andromeda, and we found we were both from home system, if you can believe
that. | wasborn & Maxwell City, four hundred fifth century; Tohn Burken Lloyd-Wu.”



“Oh! A couplered oldtimerswe are! | was doing Boreal Ocean cruises then. Windjammersfrom
Dumont before the Chryse Sea silted up. Back when Andromeda meant a congtellation aswell asa
Galaxy.” She shook her head. “Turn around and both the language and the sky change on you. I'm Ingrid
Karinsdotter. Welcome to Marsin the one hundred two thousand three hundred and seventh
century!...Uhm, | think you' redl set now. Ten minutes on the air fountain to get your reflexes back.
Rules, you know.”

He grinned in anticipation. Flying was fun, and he hadn’t done any since Wondersphere, on their way
back in, three thousand years ago. Though the air was more dense, gravity was dmost four times higher
here. The wings were lighter, larger, and more sophisticated, with al kinds of artificid snewsand lock
positionsto ease the Strain.

She sighed and touched hisarm. *“ Stop by when you have moretime.” Her invitation had no urgency, but
promised awarmth of companionship.

“Uh, we might do that.” He nodded and headed for the air fountain.

People, he contemplated as he went through the ancient passageways, had built the original version of
this handicapped with unmodified fertility, undimmed sexua and territorid urges, aswell asshort lives.
Biologica immortality in the twenty-fourth century had required adrastic lowering of the birth rate. Not
to zero; accidental deaths still happened and could be replaced.

But for millions of years voluntary discorporation, usualy to join the greet planetary minds, had reduced
theliving population faster than it was being replaced; Mars was amost empty now. People, eventudly,
got bored. He and Ingrid were unusud, she the more so. At least Six million of histen million years had
been spent in trangt stasis. She had been apparently active, here, the entire time. He would have to ask
about her modification; she had somehow edited boredom from hersdlf without compromising avitd

persondlity.

Histhoughts went to their ancestors: imagine being internaly compelled to mate, men irrationaly risking
life and fortune like stags in mating season! And therisks of pregnancy for the ancient women! And yet
they had built this, distracted every time they looked a each other, losing their lives minute by minute,
each doing alittle and passing it on. In thelight of hisinner mind, the spare squarish panels and glass of
the terminustook on aheroic mgesty. In histravels among seven gdaxies, only adozen races had
climbed out of their evolutionary muck. Humanity was awonder. He jumped into the air fountain.

The reflexes returned rapidly; wings, arms and tail soon moving in effortless coordination to grab and
thrust air, then to soar. When hefdt fully confident, he feathered and lit back on the edge of the air
fountain. He released and restrapped hiswingsfor practice, and everything was just right.

He checked out a pack, some large comfortable shorts with large comfortabl e pockets, fishhooks and
line, some high energy rationsto save him the trouble of hunting and gathering en route, a canteen, and a
set of nested cookware.

He aso took acompact multisensor, adirectional imaging scanner using avariety of wavelengthslonger
than visud. An imitation of afour-hundredth century device, it was competible with his genuine four
hundredth century neura interface. He could close his eyes and see what it saw. The Mind of Mars
would not deny him communications or navigation, but he would haveto find Kairl himsdf.

Then, wings restrapped, he was back in the air fountain and out the top. Eyes closed, he spotted the

infrared tower of air that was atherma updraft, and with firm hard strokes arced toward it. He caught it
and spiraled up ten thousand feet over the tortured badlands of eroded basalt. Eastward, toward Syrtis,
he spotted another therma and glided toward its base, thinking of Kairl. A full bodied woman whose jet



black hair hung long and straight past her waist, she was both impulsive and mysterious. Often shedid
not explain, but justdid .

Asthey had gpproached the Solar system, she had become increasingly tense and distracted. When they
arrived, he had gone to the comet museum off Persephone to gain the perspective of distance on Kairl’s
moods and to renew his acquaintance with history.

The Pioneers and V oyagers were there, dong with the one surviving sphere of the origind Beamrider. He
had spent asilent hour with the husk of Halley’s Comet, long since retired from its blistering sunward
journeys. Measured in generations, in the number of lives, it had seen far more human history than he

had. If it could only tell him! A hundred of hisfdlow living fossils had been there, at what had become
somewhat of ashrine at the gateway to the Solar System.

Kairl had stayed behind to bask on the dwarf planet’ s bubble-enclosed surface in the warmth of the
gigantic Persephone reflector and attend an entertainment festiva. One thing had led to another and when
he returned amonth later than planned, the message had been waiting for him. She had left for Mars, the
pull of home stronger than arel ationship which was only afew thousand subjective yearsold. He
followed immediatdy: he waslosing her; humanity waslosng her; he could fed it.

The next thermal brought him to the lakes and marshes that dotted the basin of the former sea. A

punishing journey on foot, he thought, suited for one who wasfeding sdf destructive. For Kairl wasin
the crisis that took so many people, the crisis of lost purpose, of meaninglessness. And adangerous
journey. The speed and muscles of a human of his generation could easily overcome a single bear, but
there were things which hunted in packs. From the sky too, he remembered and looked around. What' s
out there?

Those hunt at night,the Mind of Mars reminded him, unbidden, but perhaps he had subconscioudy
transmitted thet last question in hismind. Fear would trigger that.

Inaday, he crossed Chryse, now aplain of forests and lakes, coasting from therma to thermal. In
principle, he could have continued, and night was a good time to hunt. But so agood time to be hunted,
and with his attention e sawhere, he was an easy mark. In the twilight he stooped toward aclearing
among the redwoods on the dopes of the ancient plateau. A stream ran nearby. About fifty meters away
was a high bare spot among some large stones. A good camp site.

He hung hiswings and pack from anearby tree and gathered kindling. At thislatitude, hewasin thelee
of the Martian trade winds and things werefairly dry. A thick dry downed branch shattered nicely into
smdl logswhen he struck asharp boulder with it. He made alittle log cabin of kindling and logs, stuffing
it with dry leaves and twigs. He moved the smaller sonesinto acircleto contain thefireto be.

A movement in the brush caught his eye. Dog-sized, but it moved like asquirrdl. Belatedly, he asked the
Mind of Marsfor an update on Martian wildlife. A lot can hgppen in five million years. Large
descendants of the gray squirrel, what he had seen moved with equal ease on two or four legs, and had
developed an omnivorous diet and smple tool-using behavior. They had retained their large incisors.

Then helooked a hisfireto be. And redlized he had brought nothing to light it with. Laughing to himsdf,
he took one of the mini-logs and dug aholein its side with his camp knife. Putting the whittlings back in
their hole, he took another stick and was about to start spinning it when he had an idea.

Hisfour hundredth century brain came with its own fifty watt directional microwave transmitter. He took
afishhook and put it in his hole of chipsand shouted at it,Burn, burn, burn. Anyonein receiving distance
would wonder what he was shouting about, he chuckled.



But nothing happened. He reached for the fishhook in disappointment — and dropped it immediately.
Hot. So it wasworking. Now, if he could only keep this up. Ten minutes later, much more exhausted
than he would have been if he had smply twirled histwig, he had asmall blaze going. Hewas
congratulaing himself when thefirst rock hit.

Hethrew it back, harder, and heard it ricochet of treeslike distant gunshots. He pegged afew morein
the genera area, then remembered his sensor, hanging on the tree with his pack and wings. On a hunch,
he shut hiseyesto seethrough itslens.

Just intime. Smal furry pawswere grabbing at it. He opened his eyes and charged with ayell. They
vanished. Hetook his equipment down and moved it closer to thefire.

Okay, Mind of Mars, let’s stop playing games, hetransmitted.Did Kairl make it through this far?
Kairl very firmly told us not to interfere.
What does that mean? Is she till alive?

A pause. Yes. For now. She says shewill seeyou. Sheis here. A topographic map appeared in front of
his eyes, and he recognized the basi ¢ features. She was less than twenty kilometers away.But you must
hurry. And be very careful yourself.

He had hiswings on in two minutes and with alegp that bore witnessto conditioning aswell as genetic
engineering, was aoft.

Tohn?Her voice asdigtinctive in radio as audio.
Yes, Kairl. I’'mon my way.

Thisistheway it is. The squirrels have me and | don’t want you to interfere. It's hopel ess anyway.
| was observing them, and saw one of them kill and start eating another’s baby. | interfered and
they’ ve injured and cornered me. Don’t be shocked. | think that | can hold them off until you get
here, to say goodbye. | know how you feel about life and | really feel bad about Persephone. But |
had to make the break then.

He stroked hard, skimming treetops haf akilometer above the ground.Hey kid, she waslessthan atenth
his subjective age,we’ ve been through a lot and made it. We'll get out of this too. Just hang in
there.

No, Tohn. I’'m going to join the Mind, with mom and dad and the rest of my family. I’'m sorry to
disappoint you, but it’swhat | need to do. You know, thisisreally an interesting way to go, not
boring at all. I’'mreturning my body, nourishing our successors. | don’t think | could have planned
it sowell.

Then hewas there. Nothing but treetops, but he could hear squeals and thumps. He stooped through the
branchesin a sparse area, protecting the wings with his body. He broke through quickly and cleanly and
broke hisfal with wings locked open, composite fiber snewstaking the strain. Then he glided past the
trunks a hundred feet above the ground toward the noise.

In the sensor, in the near infrared, the scenewas amost as clear asday. Kairl, her hair glowing with
warm blood, backed into anotch of rock, the carcass of asmall supersquirrel at her feet, was fending off
twenty or so adultswith a stout branch. She was being stoned and bleeding badly. She had oneleg.

See her voice laughed, if | really were an old style human, I’ d already be dead. But my wounds



don’'t bleed, my bones don’t break easily, and | can shut off the pain. It's great theater, isn't it?
You will regenerate if | can get you out of there, he pleaded. Please!

No, don’t try. | amgoing willingly. Thisis getting tiresome, and I’ m hurting them. I’ll have to
continue this conversation as part of the Mind of Mars. Talk to you then.

As he watched helplesdy, she shouted and advanced toward them, using her stick asa crutch. There was
apause as they momentarily recoiled, and he struggled toward her, the Martian air viscousto his
accel erated time sense, hoping to snatch her like an eagle from that small clearing around her.

She saw him, grinned and waved, the mellow burbling music that had graced hislife for the past five
millennia. A rock struck her head and she crumpled. The sscump of her leg bled freely. Then they were
upon her and he on them.

He screamed and afew looked up but most were too busy with their bloody incisors.
It' s too late, shelaughed, !’ m here now, in the Mind of Mars, on Phobos. I’ mfine. It's wonderful.

“But it’s not human!” he screamed in both ways. More supersquirrelslooked up. So they’re senditive
to that? What might bein their genes, he wondered? He remembered his fire-starting technique, and
circled, concentrating on afeeder. It put its handsto its head, and fell. He moved to the next one. It fdll
aswell. On thethird one, he backed off alittle. It reared up and squeaked in terror and the others reared
up too. He was conscious of spending hisenergy at afantagtic rate, flying and shouting. He could now
seewhat was left of Kairl. A supersquirrd went back down to it and he hit it with afurious microwave
blast.

Confused, they avoided Kairl’ s body, but some moved to the carcass of the youngster. He hit those too.
Irrationd, pointless. There was nothing to save.

And suddenly felt weary beyond measure. With the last dregs of his hysterica energy, he glided to a stout
lower limb of agreat tree, some twenty meters above the forest floor, managed to hang on and hoist
himsdf over it, gasping.

Too tired to move, he noticed, dmost disinterestedly, that some of the smaller supersquirrels had
waddled over to the base of histree. One of the smaller supersquirrels moved over to the small carcass,
which the others now avoided, and pushed at it.Its mother ? Tohn asked.

Yes. the Mind of Mars said with Kairl’ s voice. See that they are gray colored, and the others have
a reddish cast. We think she was captured, mated, and when her child didn’t look like the others...
Well, | was stupid to get involved, she declared with the authority of the ten million year old
cybersapient of which she was now part.

You were human, Tohn replied, bitterly emphasizing thewere .

The Gray moved to what was | eft of Kairl, and pushed at that too. It avoided the Reds that Tohn had
killed. It looked up at him, clearly sensing, by smell perhaps, hislikeness with the being that had tried to
saveitschild.

Do you think they could eventually be civilized?Tohn sent.

It ispossible, but it is certainly a very long term project,the Mind replied, initsown voice. This
group, despite its behavior, is the most intelligent we' ve seen. They don’'t have fire, but some of
the stones they throw have been edged, by them. They understand sticks and use them for a



variety of things, including as a lever. Their social organization is simple domination by the most
aggressive member. Analysis shows that at some time in the distant past they received some
human genetic material, perhaps as part of a medical experiment. Our knowledge before the
twenty fifth century is not all inclusive. Also, there has been a lot of environmental change here,
operating on ten million years of genetic drift. We suggest you conserve your radio voice; it’s very
faint now.

Worn out, Tohn thought; everything was so old. The sun had warmed enough that old Earth, like Venus,
needed asunshield. A year was o longer ayear: for the past six million of them, giant solar sails had sat
aongside Mercury, Venus and the Earth-Moon system balanced on solar pressure and tugging the
planets gently, persstently, outward from the growing Sun with the thin elastic of gravity.

A tug on hisleg brought him back to more immediate concerns, and heirritably jerked hisleg avay,
momentarily pleased that he could move it again, though the effort exhausted him. Then he stared & the
cause of the tug with ahint of fear. One of the Reds had climbed the tree to reached him, and he was il
very weak. Free for asecond, he pulled himsdf about ameter further out on the branch, hisarms clearly
telling him that neither fight nor flight was possblejust yet.

A confusion of motion and squeaks erupted, and agray furball appeared between him and the Red.
Squedls and blood. The shock of events cleared hismind, and he belatedly thought of hisrations. He
managed to get some from his pockets and stuffed his mouth. It would take minutes for them to do him
any good, but better later than never.

Anidea. Hewaited for alull in the battle of the branch. The Gray had assumed an effective defensive
position, and the current Red on the point was hesitating. He got the Gray’ s attention. It dmost snapped
at him, but stopped just in time. He bit a chunk off the ration bar and held out the rest to the Gray, who
took ahand off the branch without losing its balance, and quickly stuffed the bar into its mouth pouch. It
flashed itsincisors a a non- serious lunge by the Red.

Another idea. He got the Gray’ s attention again and showed it his camp knife, dicing apiece of bark in
demongtration. The Gray got the ideaimmediately, and even gave ashort chirp. It took the knife and held
itinitshand easily. The next haf hearted lunge by the Red earned it a split nose. It emitted a squed from
hell and deserted the point position.

Its replacement didn’t lunge. A stand off.

The gunshot startled him and the Gray shivered in terror, but turned to face the new threat. Two more
shots and the Reds were running. Tohn found he could move now, and hoisted himsdlf around, straddling
the branch like asaddle. Thus secure he looked around.

A blonde Vakyrie wearing exceptionally thin jet black wings gppeared and flew to the trunk, stickingina
maneuver that would shame any cat or woodpecker.

“Think we can persuade your lady friend to put down the knife?’ Ingrid asked.

With fire and the ancient gun to keep the others at bay, they camped near the battle Site for three more
days. What remained of Kairl, abody which had lived ten times longer than any of the trees around it,
and which was destroyed by semisapient barbariansin afew minutes, was burned with reverence, aswas
that of the fallen Gray pup, possibly lessthan aMartian year old. Somehow, the Gray mother seemed to
understand this, and looked up with them as the smoke wafted skyward. They moved the bodies of the
falen Reds some hundred meters avay and left them for the ravens. Servants and eyes of the Mind of
Mars, they could taste the fruits of its non interference policy.



The Gray permitted Ingrid to treat its wounds, and then, surrendering al caution with the humans, let itself
be stroked and hugged. There was dmost an erotic ddight in doing so, in which al three beingsindulged
themsalves. The Gray purred, like acat.

Ingrid wasimpressed by the novelty of Tohn' sfire-starting technique, though not by its efficiency. She
was even more impressed by its effect on one of the occasiond Red intruders.

“The biodlectronic array was built from genes from the visud system.” hetold her. His grandfather had
been on the project, so its details were part of amemory he aways carried with him. “Morphologicaly,
it' slike ahuge retina behind the forehead. If | focus my eyes on atarget, and then think of transmitting
through my eyes, indead of at the target, | get the best concentration.”

With practice, Ingrid was able to master the technique. “Has anyone ever done thisbefore?’ she
wondered aoud.

Not on Mars, or in any other of my records,the Mind answered. That covered alot of space time, but
not everything.

“Wall, that’ s close enough to new to excite me!” she exclaimed. “ See, we'll never be old enough to
know everything!”

Later, with Tohn's energy restored and the Grays wounds hedled, they flew escort for her back to her
own territory. Among her own kind, after some wary wiggling of noses, she scampered back into her
burrow, then popped her head out and sounded what Ingrid and Tohn now recognized as a happy chirp.
They waved asthey flew off. They went south to the equator for strong westerlies, then west toward
Tharss

Now | have something new to show you! Ingrid radiated as they soared along.Actually, we' ve been
predicting it for some time, but the first evidence showed up only the day you left. It'swhy | went
after you; | thought it might help convince Kairl to hang around a few more millennia.

Whether you like to believe it or not, I'mstill here, cruising over your heads,the Mind told themin
Kairl’svoice,and if you want to see something else new and exciting, ook to the west, on the cloud
deck.

Tohn saw adark spot moving toward them with the deceptive downess of distance. But it would beto
them inminutes

“An eclipsel “ Excited, he shouted in both ways. “ | think we can catch it if we fly south a little
more.” They did so, then turned back east and gained as much atitude as they could. When thefirgt hint
of shadow reached them, they dove, getting as much eastward velocity as possible. When the air turned
cold and the sky black, they looked up.

The corona shone. The blue and gray double star of Earth-Moon shown and the brilliant white of Venus.
There' s Srius.Ingrid broadcast. In whatever new congtellation, Tohn thought.

Look, to the left of the sun; that must be Mercury, and its solar sail.

Yes, | seeit.

Ouch, look away. A brilliant bead flashed into photosphere on Phobos' racing eastern limb. Totdity had
only lasted afew seconds.



WAll, I'mimpressed, Tohn declared. Just how long has this been going on?

Only for the last few centuries,the Mind of Marsreplied, and you couldn’t see it from the surface;
Phobos hasn’t dropped quite low enough yet. I’m going to maintain its orbit with an electrostatic
jet when it’slow enough to provide a good show at the surface.

Will wonders never cease?Tohn meant his question to be rhetorical, but Ingrid answered anyway.

Just wait until tomorrow. We can be over the Olympus Badlands by early afternoon. They turned
northwest.

Badlands, he thought. It was one of the great mountains of the Solar System when hewaslast here.

A river meandered through thelong low depression till known asVdles Marineris, and interestingly,
severa bends had been isolated, cut off by changesin the river course. They camped that night on the
river shores. Ingrid caught a huge catfish and they dined well. Still recovering hisreserves, Tohn dept
soundly and dreamed that he was so dead to the world that Ingrid couldn’t even shake him awake.

It was actudly just after sunrise the following day when they approached the old mountain, having
stopped on impulse a the museum of Port Lowell. The circular outline of the badlands betrayed the
location of the ancient shield, and a cluster of impressive hard basdltic towers betrayed the location of the
old crater. They were shrouded in mist rising from the pools of water which had collected in hollows
between the old plugs.

“Don’t touch the water, Ingrid warned him after they landed near the base of aten thousand meter
monoalithic plug of fossl lava

Thenit hit him. The water wasn't misting, it was seaming.
“It' sactivel But how?’
Her laughter rung in chains.

“There' sgill asmal planet’ sworth of radioactive decay going oninsde Mars, and will befor billions of
yearsto come. It hasto come out somewhere. And we' ve suddenly changed the hydrogtatic balance
with so much eroson. Theland under the old mountain islifting again, some places a centimeter ayear.
It's cracking and rubbing againg itsdlf. All sortsof friction. Didn't you fed the quakelast night?” She
pressed hersdlf againgt him.

The ten thousand meter tower next to him was considerably taller than broad. He looked at both it and
her gpprehensively.

“I’ve changed mysdlf, yes. A little way back to what we were before. | think there are too few real
peoplein this universe now, don't you?’

“Wadll, yes” That was his philasophy, his reason for continuing in the face of six million years of
repetition. “But I’m not sure what the point isanymore.” He thought of Kairl.

“The point! Look around you! Doesthere haveto be apoint to this? It' swonderful. Don't tell meit’s not
— | saw that look in your eye, at the eclipse, & the steam vents. Tohn, we are thefirst peopleto livelong
enough to see the long pulse of nature. We can see a species evolve toward sentience. We can seethe
land boil and flow. Change. Rebirth. Y ou can watch the mgesty of it unfold and it fillsyou, or you die.

“They're dead now, or gone, those who weren't filled by it. We re the new race by virtue of surviving.”



Ingrid laughed. “We can watch the Solar System as the sun grows and the planets move out, we can
guide new speciesto sapience, and we can see the stars swirl and dance in the Milky Way. | think we
should populate thisworld again, with peoplelike us. Let’ s start, right now.”

Something she was doing, something she was sending out, infecting him with, or body language perhaps,
maybe smdll, was making him fed things he hadn’t felt for ages. Her hands were on him, removing his
clothing. He didn't mind. He laughed, kissed her, and released the front of her jumpsuit. Unnecessary
thingsfel like dry leaves at their feet asthey embraced among the now stirring bones of ancient Olympus
Mons.

“It'saspring morning and | can love you like no one hasloved for millions of years” shetold him when
they rested. “We aren't old; the arsare old. We re young. We are ten million yearsyoung and it’ sdl
just beginning.” The planet shuddered in agreement, and some rocks fdll in the distance. He looked up.

Afterword — Morningon Mars

Thisstory wasinspired by avist to Lassen Nationa Park in northern Cdifornia, where | learned, among
other things, that vol canic mountains can be worn down by raininwind in afew million years. Of course,
they can aso be blasted away in afew tenths of a second by an eruption or an asteroid impact. The
surfaces of some planets change faster than others, but almost everything, on the geologica or
adironomical scae of time, is ephemera — nature’ ssdewak paintings, if you like.

| look at the question of whether we should or shouldn’t terraform Mars from that perspective. And
unless| have the forward march of cybernetic and biologica technology entirdly wrong, itisthe
perspective that our descendants may be taking in not too many generations. It is, ultimately, aquestion
of esthetics, Marsisnot Antarctica; it isnot part of the fragile ecosystem in which peoplelive, itisnot
subject to multiple territoria claims, the melting of itsicecaps would not drown ahundred legendary
human cities. The only harm to be done by terraforming Marsisthe harm to the egos and esthetic senses
of people who would not have anything done period. In the grander scheme of things, it islike building
sand castles.

Mars may even terraform itself every now and then. There aretimes when its orbital eccentricity and the
phasing of its seasons may conspire to make it much warmer there (well, “much” in this context isbut a
few Kdvins, but that is said to be enough), warm enough to evaporate the carbon dioxide and increase
the atmospheric pressure to the point where liquid water can exist.

Our descendants will do asomewhat more thorough job of this ourselves, when they get around to it.
More on that later.

Morning on Marsis one of the shortest stories | have ever sold, but aso takes one of the farthest looks
into thefuture. Init, technology has generdly advanced to physica limits and there are an overwheming
number of possibilitiesfor existence, afew of which are hinted at. One of those optionsis conservetive;
some people may choose to remain as recognizably human beings, albeit much perfected beings, though
with many of our infirmities of mind and body abolished. Another will be the ability to “ upload” onesmind
to asuitable cybernetic platform at will. The“Mind of Mars’ is such aplatform, which | havelocated in
the moons of Mars.

| mentioned physica limits. Knowledge, unfortunately, must advance at the expense of possibilities— a
thousand theories die for every onethat survivesitstests againg the universe. We do not know
everything, of course. But we do know afair amount, and among those thingsis that the speed of light
aways measures the same regardless of how fast one is moving with respect to the source of the light.



Thelogica consequence of thisisthat the structure of time, order and consequence are such that, unless
everything isrigged in advance, one cannot reach a given destination sooner than a photon of light racing
through avacuum, without aso traveling through time and, inevitably, creating a Stuation where two
mutualy exclusve states of being would haveto exigt at the same time— afairly common definition of

“impossble”

Thus, it takes Tohn afull 2 million yearsto journey to the great gdaxy in Andromedaand two million
years back. Thus, the Mind of Mars must be physically closeto Marsto interact with Martians. | freely
admit the aternative of a predestined universe would resolve temporal paradoxes and, as yet, thereisno
proof that time travel cannot be done and that the universe is thus not predestined. | do not know if such
aproof iseven possible. Think about it; what would one accept as* proof?” But after alot of
congderation, I’ ve decided not to go that route. It may be a naive velw, but to me the universe looks
profoundly unpredestined and highly contingent with lots of random input at the quantum leve. Thissuits
me just fine because | would rather think that our choices have real contingent consequences. Anyway,
writers must make choices and | have chosen to write about a future in which isintended to be contingent
and consigtent with what we know of physica law.

In“Morning on Mars’ the sand castle that human beings have built is beginning to wash awvay. Without
plate tectonics, eventudly the mountainswill wash avay and the new oceanswill st up. Perhapsthey will
be dredged. With sufficiently advanced technology, Mars could be maintained in whatever state people
wishit to be. But | think that eventually, people will find it more interesting to watch it change.

Also, infivebillion years or so, the Sun will start burning helium and grow into a*“red giant” star -far
brighter in theinfrared than in visble light-that will likely consume anything that remainsin Earth’ s orbit.
But, perhaps, it will only give Mars agood toasting.

My somewhat tongue-in-cheek aien archeologists have found evidence of three civilizationsin those five
billion years, but, a arate of some ten to twenty million years per civilization, it could easily be three
hundred. Such numbers make one shiver, but shivers are not acondraint.

Whatever. After consuming itsinnermost children and blasting away its outermost layers, the sun will
contract, growing denser and denser, on itsway to the “white dwarf sage.” The remaining planetswill
find their orbits expanded due to the sun’sloss of mass. Along the way, for aperiod of time much shorter
than Tohn' slifegpan but much longer than al of human higtory to date, the sun will be at the right
luminosity for thereto be, once again, Mars.

A World to Take

ALTHORHAD MuDON histentacles. His hive daughters had built avast spinning wheel near the orbit of
one of the planet’ sfive glicking-fruit-shaped satellites, al carefully arranged in stable resonance orbits.

WEéll, of course, they wouldn't be thereif they weren't in stable resonances, Eldest Daughter would tell
him, so that doesn’t prove anything.

Stll Althor suspected.

Thewhed spun with just the right speed to duplicate the gravity of Althor’shomeworld, and its holds
had been filled with planet stuff, bodily lifted to where it could be studied in bare tentacles and without
mechanicad aidsfor waking. Althor’s people came from aworld much like the largest satellite of the third
planet — the gas giant with the rings— and it was that world that had attracted their attention. But, it had
proved to have an atmosphere only atenth as deep as that of Althor’shome world, and had only briefly
been warm enough to provide asuitable environment.



Althor had mud on histentacles, literdly and figuratively. Eldest daughter had ddliberately postponed her
sex change to stay with him, rather than to mate and lead her own hive to the stars. And now, this.

There was enough mass in this overcooked cinder below them to make five to ten planets the size of
Althor’ sworld. Their machines could do thejob in afew hundred revolutions. But Eldest Daughter was
aghadt a the notion.

“We havethree hillion revolutions of civilization to explore! Who knowswhat may have gone on here?
Aren’'t you curious? Look at that thing!”

Althor held abox, salvaged from what had clearly been aflying machine of what they’ d began to cdl the
“firgt civilization” from the oldest layers of St east of the main continent. The bulk of the machinewas
being disencased from what muck becomesif sat on for four billion revolutions. The rock was being
washed off to hisright by high pressure jets wielded with microscope precision by their robots— and it
was mud once again.

“A power source,” he said at length. “From the Size of the conduitsin and out, it clearly wasn't a
computer, even aprimitive one. But it seemsto be solid tate, and rather smaller than | would have
expected, to power something that could fly in the gravity below.”

“It' sthe third one we ve found. Hive Father, they werefilled with Carbon-60.”
“Hestorbdls?’

“Gdaxiesand gdaxies of them dl arranged in neet little rows. Two thirds of the mass of thisthingis
pleatorballs. But there’ sno evidence of any kind of chemistry. Do you know what it iS?”

Althor had to admit he didn’t, and that was the figurative mud on histentacles. “It' samystery to me.”

“Yed A mygery! Thisisn't just any world, Hive Father. Layer upon layer of artifacts— it must have
been continuoudy inhabited until its sun turned — but maintained in amore or less natural state. A park
world, mogtly.”

Sunturned. .. The solution reached Althor immediately. It had to beright.

“Hive-daughter, check those pleetorballs very carefully, for | suspect that in each isan impurity which
gives them amagnetic moment. They areflywhedls, and in their frame would be the meansto spin them
up and pull the energy from their spin. Mystery solved.”

Her tentacles drooped.

“Ahem... But, Eldest Daughter, your point iswell taken. Most planets are rapidly overbuilt by their first
civilizations, until they learn better. The philosophy that prevailed here would be interesting: be assured of
as much time as you need. We can make worlds of other things.”

The Day of Their Coming



The Day of Their Coming

T HEY SAY YOU ALWAY SREMEMBER] ust where you were when great events happen, and | certainly
remember this one. On the morning of the twenty third of Taurus, | was wandering aone aong the shore
of the Chryse sea near the creek that cut through the bluff below our family home when the universe
changed.

The woodpeckers woke me, tapping their way into my dreams, forcing me to admit the night was gone
and that | had perhaps afew precious minutes left to dip out and watch the sunrise before Mom and Dad
woke and started to throw chores around. It was clear and cool, about twenty two Celsius or so, which,
| reflected, was aboutas warm asit ever got on old Mars. So | put on apair of shorts and a sweatshirt
and dipped out the screen door and headed barefoot down the sandy path past the guest house over the
reddish dunes toward the sea.

The Ritters were deeping in the guest house, with their daughter Krin. Krin and | had grown up next door
to each other, and we had been just getting to know each other again at that age when people start
becoming people when Dad had gotten araise and we' d moved to abigger house in another
neighborhood. She was alittle bigger than mein the year before we left, so when we played games, she
was the princess of Mars, | was her dave, and | had to do what she said. Anything at dl. Liketaking the
trash out. That move had been my first heartbreak; our families kept in touch, but in an adult world, kids
friendships are expendable. Krin and | saw each other long enough to say hello maybe every year or so
when the families got together.

The early morning was my silent, clean, private, magic time. Martian shortwing daygulls were soaring,
cawing, looking for shellfish on the receding tide. The sun poked up over the woods on the eastern shore
of the bay, aspot of brilliant yellow. | wished Krin waswith me. She liked the sun; we d gone swimming
and sunbathing together every year snce my family built the place.

Half daydreaming, | waslooking at abig frog, who was thinking he wasinvisible, Stting among the stones
in the creek which flowed into the bay, now glittering gold with sunrise, when Mom called out down the
hill in her opera-singing voiceto say that an dien starship had arrived.

Mom wouldn’t kid about something like that, so | ran up to the house asfast as| could.

When | got there, Mrs. Ritter was making breskfast for us, while Dad, Dr. Ritter, and Krin had their eyes
glued to along-range view of the starship displayed on the living room viewscreen, lisening as Elin
Komoto and ahost of other newsreaderstried to explain how the alien spacecraft had suddenly shown
up in the Martian orbital traffic pattern and asked for port clearance in passable English.

The dien starship was different than anything of ours— asingle large sphere rather than aring of
spheres. | looked for Mom, but she was dready on the phone with some of her engineering friendsin the
study. | sat next to Krin, close enough to touch, but she didn’t seem to notice — with that to look at, |
didn’t wonder. My thoughts, however, kept bouncing between her and the starship.

It was only in the last couple yearsthat we' d become good friends again; Krin had put away chasing
frogs and sdlamandersfor big girl things much earlier than | had been ready for. At four, her hair had
turned from gold to brown, shewastaller than | was, and she didn’t want much to do with me. By the
time we werefive, | was reading voracioudy, and had some grown-up things to talk about, but we didn’t
see each other that year.

| started having fantasies about her when | was six, the year we built this country house. Dad wanted to
get back to the land; Viking city had been getting too crowded for him. The Ritters had visited for aday
that year, and | had shown Earth, Venus, and mighty Jove to Krin on that specia summer evening. Then,



thefollowing year, we d actudly held hands, briefly.

So when the Ritters arrived at the “farm,” | was dready full of anticipation. Krin was only amonth short
of her eghth Martian birthday, and we were still about the same height. Her hair was a sun-lightened
reddish brown, cut salf-confidently and boyishly short. We were both bookworms now, and instant
buddies again. But she shattered my romantic dreams by announcing that she now had avery serious
boyfriend, a New Reformationist named Ed Kelso, back at Marsport prep, so that whatever we did was
just for old times and not serious.

Shewore aring with afish symbal, but shewasn't marriedyet , and so | resolved to show her a better
aternative without being too pushy. | hoped that Ed Kelso wasn't the jed oustype.

“When will we seethe Aliens?’ Krin asked.

Dr. Ritter frowned. He was a big man with short white hair, and when he frowned, it looked serious.
“We should have pictures by now. | don’t understand why not.”

“I wonder how the starship works,” | added. “ A pusher beam would hit it straight on and fry the crew —
Dad, do you think they have some other kind of drive?’

“Too early totdll. They’ ve got Ellie working on it already.” He nodded toward Mom.

Dr. Ritter was drafted too. He took hisfirst cal in the kitchen because Mom had the study tied up. Later
on, the people to whom he was talking became the Contact Committee, but just then everyone was
scrambling. The government had asked the starship to hold off Phobos, avay from the congestion of the
port of Deimos, and equally far away from public and academic scrutiny.

We spent therest of the early morning laughing at the mediaingtant analysis people getting al sorts of
technica stuff wrong by trying to overamplify, or just by being scientificaly over their heads. Komoto did
the best, as | remember, just sticking to what, when, and where. Once, she started to read something
about the aliens coming twenty five parsecsin three and ahdf years, then sopped, saying: “Well,that has
nothing to do with redlity,” and quickly moved on to something else.

Dad explained; “It should have been about three and ahdf parsecsin twenty-five years. If they’ d use
light yearsinstead of parsecs, no one would get confused. Also, the diensdidn’t come from Cor Caroli,
but from apair of red dwarf stlars much closer, and they were only vistingthere . But this ship camefrom
the direction of Cor Caroli, and, reasonably enough, identified itsdlf as originating from that direction.” He
grimaced. “ They learned English on the way in, and fancied they could speek it. Those government flacks
will have everyone cdling them Korkal for years.”

It didn’t help that the New Reformationists were floating rumorsthat it was al ahoax and whining about
bal anced reporting. This sort of obfuscation should have been awarning, but my mind was e sawhere.
With the Ritters planning to leave tomorrow, | didn’t have much timeleft with Krin, and | began to resent
the diensfor monopolizing whét little there was | eft. So, when we redlized they’ d just been saying the
samething over and over again for thelast haf hour, | asked Krin out for aswim.

She laughed. “Okay. I’'m bored and it’s hot. Just don’t tell Ed.”

We excused oursalves and headed for the lake, redlly just avery wide section of the creek that flowed
into the sea. | dropped my shorts on the towels and waded in. The followed, still wearing her long white
New Reformationist shirt.

“Wait aminute,” | protested. “Nobody swimswith their clothes on!”



“The New Reformationists do. Ed says nobody can see awoman’ s body except the man that owns her.”

“Krin, I’ve dready seen your body, every time you' ve been out here. Besides, that thing will get all wet.
Y our mom and my mom don’t wear anything when they swim and nothing’' s ever happened to them
because of it. Not that you look like Mom yet.”

She stuck her tongue out a me. “Wait until Ed and | start having babies.” Then shelooked seriousfor a
moment. “I’ve got to get used to alot of new ideas. But, you'reright. It'ssilly.” She dropped the shirt on
the pile of towels and clothes. “I’ll beat you acrossthe lake!”

A hundred yards across the lake was a beach. She beat me there easily: she' d been on the academy
swim team until she’'d met Ed. Welaid out on the sand and talked.

“Jugt think,” Krin said. “We re completely out of sight of anything artificid: just the sand, the sky, the
water, and us”

Of course, the sand and water and air and sky were al there by courtesy of planetary engineering, but |
didn’t want to break her mood s0 | gave her an noncommittal grunt. | suppose thiswas one case where
what one felt was more important than redlity.

“I can't tak likethiswith Ed. They have guy’ s Stuff here and women’ s Stuff there— al segregated. |
guess!’ll just haveto get usedtoit.”

| just couldn’t see Krin asaNew Reformationi<t.

The news people had thought they’ d have pictures of the aliens by noon, so we swam back to the other
shore, wrapped towels around our waists, and carrying our clothes, made our way back through the
dunes and trees. When we got to the house the warm breeze from the Tharsis high desert had us pretty
dry and he news coverage was still on. But it put out even lessinformation than before.

Komoto was interviewing a New Reformationist bishop who was pointing out that nobody had actualy
seen an dien yet, that no one had actualy seen the ship come from outside the solar system, and that the
whole thing could have been faked. Ten yearslater, of course, they’ re sending missionsto Tau Ceti and
saying thiswas dl part of the grest plan foretold in New Reformation scripture. But that day, this bozo
was trying deny the whole thing and Krin didn’t look happy at dl listening to him. | caught Dr. Ritter
looking at her very thoughtfully.

There were no pictures of diensyet. Komoto was reporting that the authorities said there were “ddlaysin
working out the digital interface” between the starship and the planetary communications net with a
skeptical edge to her voice when the house interrupted to tell Mom that the local newspeople wanted to
Set up an interview about the alien propulsion system. Shetold it that she didn’t know anything about the
particulars yet, but to tell them she would be happy to talk on the general subject.

Frustrated with the news pablum, Krin and | went to my room to look for some real background. | dug
out a cyberbook and some data wands, loaded one on spacecraft, and flopped down on therug. | called
up adiagram of the solar system navigation aids to show how the aiens had surprised everyone by
coming in from far below the plane of the planet’ s orbits. All the radar and optics were concentrated on
the ecliptic, where dl the traffic was. Krin'sarm pressed against mine and it was hard to kegp my mind

onthings.

Next, | loaded abiology stick and went right to the speculative stuff a the end where the authors were
guessing about what dienswould belike.



“I think | haveto read thefirg part to understand this,” Krin sighed. “What' s convergent evolution?’

“That' stheideathat smilar environmenta problems evolve smilar solutions. Like kangaroos and deer, or
bats and owls. Some people think it gppliesto culturd development, too, and dienswill bealot like us.
Others say no, they’ Il betoo weird to even talk to.”

“If they'rethat weird,” Krin asked, “why would they want to talk to us, or even visit us?’

“Good question. Uh, | just remembered I’ ve got to recycle the fax paper.” Mom used alot of hard copy
in her engineering business; it was alot less expensve than having dozens of cyberbooksfor thing she
wanted to havein front of her al the time. One of my choreswasto gather up al the used paper and
gtick it in the recycler to be laser bleached and used again.

| got asharp look from Mom as | put astack in the dmost-empty hopper just in time. Mom had ordered
al sorts of stuff about magnetic sails and neutrd particle beam-focusing, and it came about asfast as|
could keep the hopper full. She had diagrams pasted up all over thewalls of the study. In fact, it was
clear that we were going to need more paper, so we started organizing atrip into town.

Then, in the stuff they sent Mom, we got our first look at the Korkol. A diagram of aKorkol spacesuit
had somehow dipped through. In fact, that was how we redlized that datawere definitely being
censored. Dad was phlegmatic as usud, but Mom and Dr. Ritter were furious.

Onelook at Mom'’ s back-channd stuff and it was obvious why the Korkol cameto Marsrather than
Earth; we' ve got athird the gravity and amost twice the atmospheric pressure. If you're aKorkol, that
makesit alot easier to fly. To me, they looked abit like a cross between afrog and a crow, but that
makes them sound ugly. They weren't. They lookedright ..

| went to get Krin to show her, and asked her if she wanted to go to Viking City for paper and blank
datarodswith us. She didn’t answer right away, playing with the fish ring on her hand. 1 probably
should,” shefindly said, sghed, gave mealittle hug and kissed my cheek. “I’ ve got to get some stuff and
talk to Dad.” My heart was besting so loud from the kissthat | was sure that everyone in the house could
heer it, but | held together, somehow.

Meanwhile, Mom had started the interview using the main screen in the living room insteed of the study,
because the background in the study was too messy. She’ d even put on a businesslike jump suit. Krin
and | walked right behind her, still in our beach towels, not redlizing we were live across the whole

planet; Mom had put the comm unit on the coffee table to get her living room view in the background.
Dad dmost laughed out loud in the middle of Mom' sinterview, but held himsdlf together and motioned us
to the sde, out of thefield of view.

We stopped to ligen to the interview.

The newspeople were trying to get Mom to say that the Korkol had some dangerous new sort of
physics. Mom was't sure of that and wouldn't give them asupporting quote. It was dl very polite, but
afterward, when we saw the edited broadcagt, it looked like Mom was warning about alien technology,
t00. She wasn't amused, and went to make some calls.

Krin and her father went to the guest house and | went out to get the buzzer ready, jealous again of the
time away from Krin. | hooked up the power line to the spinner and torqued up my buckyballs. A
fluorinated buckyball spinning at a hundred teraradians per second packs five times as much energy as
rocket fuel in one tenth the volume-you can fly around Marsall day on that.

But if people like the New Reformationists had been in charge three centuries back when that was



discovered, well, it wouldn’t have been discovered. At least that’ show | saw it. | felt rotten seeing Krin
go over to them. She was too smart. But there was nothing | could do. Zero. She’ d made up her mind
and I’ d just have to stop dreaming about her. Sure.

Dr. Ritter and Krin came out, bags packed, while | was doing a preflight fan check. | hadn’t redlized that
Krin wasleaving too, and that in that tender moment in the room, she' d been saying goodbye. Shewas
back in her New Reformation shirt, now. | just paid very close attention to the spinner and the ingpection
plates. Dad says|’m fussy, but my licenseislessthan ayear old.

While | monitored the spin-up, Dr. Ritter explained that there was a problem with the New Reformation
diocese brass holding back information about the diens, and that he was going to try to help negotiate.
Krin'sold man has agift for understiatement; the Church of the New Reformation was pulling out dl the
political power stopsto keep alid on things. It seemed that on top of the inconvenience of their
existence, thediens rdigion wasfounded on natura law, and had no placein it for supernatural beings.

“Just because they' re dliens doesn’'t make themright,” Krin protested. “Isthat al?’

“Thelr life cycleis patently obscene, by New Reformation standards,” he said with anironic grin. “ That
isn't surprising, though; by those same standards, so isours.”

Krin didn't like this comment very much, and | could sense thingsweren't going well. | hoped.

| asked if they’ d be coming back again next summer, and that’ swhen | found out that in the New
Reformation you were expected to marry early and start having babies, right through school .

“That’stoo soon!” | heard mysdlf say.

Dr. Ritter grimaced. “ Perhaps, but 1t makes economic sense, given the New Reformations extended
family support system and their deliberatdy limited requirements for formal education,” he admitted.
“Schoolwork isn't easy, but, really, most of it can be done at home. By the time the young parents are
ready to be economicaly independent, the first kids are old enough to babysit the youngest ones.”

| was surprised to hear him say anything nice about the New Reformation, but asasociologist, | guesshe
had to be objective. Krin wasn't. She was enthusiastic.

“WEe |l have acouple of kids, our own house, and our own land when most kids are still wrapped upin
football and beer busts,” Krin claimed. “It'samore natura, organic lifestyle. Il be free of al the stresses
of conforming to the artificid needs of modern civilization.”

“The New Reformation lifestyle has stresses of itsown,” her father warned, “particularly in the conformity
area. What' s the purpose of living the way they do, just repesting the same cycle, generation after
generation? Where arethey going?’

“They’re content just to follow God' s plan,” she countered. “It’ sthe process that counts, and it fedsright
tome.” It was clear they’ d had this argument before, and neither gavein.

What, | thought as | topped off the charge, was wrong withme ?1’d be perfectly willing to make babies
with Krin, if that’swhat she wanted. | was sure my folkswould be happy to put us up for awhile; we
could do dl the farming you could ever want to do on our land, and had the robotsto do it with. She
wouldn’t have to pretend to swallow any of the New Reformationist garbage, like the stuff that bishop
whoever was putting out about the aliens (1 found out later that the Bishop’ s name was Kelso, too). But
Krin was smart, determined, and way over my head, so, asusud, | said nothing.

Thetoneindicating full charge sounded so | stowed the spinner and its leads and pronounced us ready.



Wegot in the buzzer and took off. | had it do a pass over our place before heading to the Viking City
shuttle port. Dad and Mrs. Ritter waved, Mom was busy. | had the buzzer record everything, so | could
send Krin the cube. It' s pretty impressive: the domed house on the bluff overlooking both the lake and
the bay at the point of agreen wedge of irrigated fields and forest stretching dmost twenty kilometers
north, to the Shalbatana valley.

Viking City was Sted acouple of hundred kilometers up the Shalbatana back before anyone was sure
about where the Chryse sea shoreline would stabilize. 1t was dmost akilometer higher than we were;
they had wanted to be sure it would stay high and dry. Also, it wasalittle cooler up there, though not
much. Altitude makes alot more difference on ahigh-gravity planet like Earth.

| took us down to the Shalbatana through the red fluted gorge of LeRenard river. That' sus, the
LeRenards. When you'rein at the ground floor, like great grandfather, your name gets on things. Our
family goes back to old Mars, third colony ship, before there was any New Reformation and “ Saint”
Thomas Solacus was still amechanic. Then | turned west, up river, and we watched the rapids and
forests go by below.

We listened for news of the aliens, but heard nothing new. Dr. Ritter voiced his concerns.

“Some New Reformationists want the Korkol to go away so they can pretend that the whole thing was a
hoax. They have the votes to influence politics to the extent that information about the dliensisbeing
voluntarily censored at the bishops' request, to give them timeto invent anew party line”

Krin thought that thiswas just afringe dement. Shewas sure Ed and hisfolksweren't like that at al.

Y es, they had dl the romantic reserve, quaint manners, and politeness of their sect’ s reputation; but they
used robots too, and Ed was getting a Marsport prep education. She said she could believein God ina
De g, metaphysica way, just ignore their theology, and get dong fine.

Dr. Ritter disagreed. He thought there were alot of people who like to be told what to think, and that the
New Reformationists were breeding and training people like that asfast asthey could.

Time goes quickly when you' re discussing subjectslike that. Before | knew it, or could figure out how to
say goodbye, the buzzer linked and flowed into the traffic pattern at West Viking City Field. Aswe came
down, Krin recognized Ed and a couple of hisfriends on the fringe of the grass, waiting for us, at least
they were the only ones wearing New Reformation shirtsin the thirty-five Celsus midday heat. Hewasa
big redhead, about twenty five or S0, acouple of meterstall, and looked used to using his hands. | was
pretty surel didn’t want to find out if he was the jedl ous type or not.

Krin was surprised and excited that Ed wasthere, and she jJumped out of the buzzer as soon asthe fans
stopped and the doors unlocked. No goodbyes. Dr. Ritter looked at me and shrugged; | guesswhat |
was fegling was pretty obviousto everybody but Krin. She ran up to Ed, arms open and alook of
unmitigated joy on her face. He didn’t react to her until she wasright up to him.

And then, with a powerful blow from the back of his hand to her face, he knocked her flat to the ground.
Dr. Ritter was out of the buzzer pretty fast, for an old guy, but | got there first and jumped on Ed Kelso,
pulling him to the ground. Something very hard hit the back of my head.

That wasthelast thing | remember until waking up on acot inthe Viking City jail. Well, they cdled it a
public safety facility, but | couldn’t walk out. Dad had to cometo get me. He said Krin had pleaded with
Ed and hisfamily not to press charges againg her father and me, and she left with them on that condition,
bruised and sobbing.

Dr. Ritter wasn't in much better shape than | was, but he' d gone on up the tethertube to Deimos despite



hisinjuries an hour ago. He said he was motivated do whatever he could to make the New
Reformationists uncomfortable. When we got home, Mom was tight-lipped and Mrs. Ritter was dl over
me, crying. | dmost wished I’d stayed injail, | was so embarrassed.

When everyone settled down, they told me what happened. When Krin and | had walked through
Mom'sinterview, all Mars had seen us before the New Reformation censors realized that Krin was a
girl. Ed Kelso had gone ballistic because she hadn’t kept covered up like hetold her to.

That was my fault, only Mrs. Ritter didn’t seem to blame meat al. She wasjust very unhappy and very
concerned. We couldn’t even contact Krin by phone.

Mom wasn't mad at me either, but shewas asangry as |’ ve ever seen her about alot of other things.
When she gets that 1ook,something usudly happens. Dad wasin his“Ellie, letsthink this out before we
do anything stupid” mode.

The public news had dried up to hourly bulletins. We were getting one to the effect that there was nothing
new about the “aleged” dien spacecraft when Dr. Ritter called from Deimos. It seemed that the New
Reformation bishops had just about persuaded the Korkol that their presence would be very unsettling to
the established social order, and that the civilized thing to do would be to withdraw.

“Thediensaren'tidiots” hefumed. “They waited for yearsin theinner comet belt, learning our language
and analyzing. But we can't get through to them. Our Martian Planetary President isn't part of the New
Reformation, but he needs their votesin a close contest, and he' s caved in. Everything hasto go through
acultura affairs bureaucrat sympathetic to the New Reformation, and it’ s gpparent that the only thing that
got out to the president and the Korkol was stuff that tended to support the New Reformation culture
shock ideology. I’ ve got to get back now, Ellie, maybe you can get through thislog jam.” We said good
bye and he sgned off.

“Mom,” | said. “Why don't wejust talk to the Aliens directly, ourselves.”
“The contact committee won't put us through. They’ re censoring everything.”

“WEe ve got our own dish. Maybe the Aliens have aready figured out our communications system. That's
what we d do if we cameinto an inhabited solar system.”

“Well, yes. But the starship’ s at Phobos.”
“I canrig up asight and steer the antennamanually as Phobos goes by.”

Mom looked a me for along while. “We could get into trouble, eveniif it works. But | think I’'m willing
torisk it. How about you?” Shelooked a Dad. He shut hiseyesfor alittle, then nodded without saying
anything. The Viking county government could take everything that my family had accumulated in four
generations away from us, if it got mad enough. And it was dominated by New Reformationists. Dad was
literdly betting the farm with that nod, though | didn’t redlize much of thisuntil | wasalot older.

“You'd better go toit. Phobosis dready past zenith.”

| grabbed the sonodrill, liquid clamp, asolar cdl with atest light, amulti wrench and some molding, then
headed for the roof. | drilled asmall holein the back of the dish and used the liquid clamp to glue astick
onto the subreflector support at about the same azimuth asthe hole. | glued the solar cdll to the
subreflector and ran the test bulb wiresto the back of the dish. After releasing the azimuth and elevation
lock bolts, I manualy svung it over toward the setting sun.

The dishiswhite and concentrates sunlight just like microwaves, though not as efficiently. The solar cdll



would be a maximum output when the dish’ s rough image of the sun fell on the center of the subreflector,
which would happen when the antennawas pointed at the sun, so | moved the dish around until 1 got a
maximum, then peeked through the hole I’ d drilled to see where the sun was along the stick. | put ahole
in the piece of wood there, then double checked to make sure the holes lined up on the sun while the
solar cdll output was maximum. They did, close enough. | beat the sunset by about five minutes.

| knocked on the skylight and gave Dad athumbs up to let him know | was ready. Then | sighted the
antenna on Phobos, and started tracking. Dad came out to say that we' d established contact and stayed
to spell mefor awhile. We dternated for dmaost half an hour, until Phobos set.

When we got back in, Mom told us that she had gotten through to the Chief Engineer of the Korkoal
garship. They'd dl learned passable English during their trip in from the outskirts of the solar system, and
when the Korkol engineers found out about the problems Mom was having with censorship, they had
been very cooperdtive.

“We relearning alot from each other,” she said, with asmile. “They're getting alittle tired of the politics,
too, and they’ re going to move up to Deimos, right in the face of church objections.”

Good for them, | thought, preoccupied with misery now that the task was over. If the Korkol hadn’t
come, we' d never have made the trip to Marsport, and Krin would still be here. | went outside to walk
some of the blues away. Just that morning, my arms and head didn’t ache, there were no diens, and |
had gone swvimming with Krin.

| found Mrs. Ritter out there, on the grass a the edge of the bluff overlooking the sea, her straight golden
hair streaming down her back to those baggy, pockety walking shorts she dwayswore. She was staring
at the ill-sunlit line of the Demos-Thars s tethertube just over the horizon. At the end was a point of
light, Deimos, and ancther, fainter one moving toward it. The starship, dready? Her husband was up
there now, with the contact committee.

She greeted me with asmile and motioned for meto St next to her. “ The tube curves up like that, to miss
Phobos, | know,” she waved her arms at the tethertube. “ But you' d think the end would have to be at
the equator. How can it do that?’

| could answer that one, pulling mysalf out of self-pity for abit. “Imagine yoursdf at the north pole.
Okay?’ She nodded. “Now, you' ve got a bucket with avery long rope. Swing it around your head so it
doesn't hit theice.” Shelaughed and pretended to shiver.

“Now, just keep letting the rope out.”

“Oh! | think | understand now.” She paused, reflecting, then added: “ There saway around every
impossible-seeming thing if you think carefully enough, isn't there?

“Wdl, sometimes.” | answered.
“Y our mother iss0 good at that, and | can see she' staught you very well.”

Maybe it was because she was s0 unthreatening, so smplein the best sense of the word, that | could tell
her what | couldn’t say to Krin, to Dad, to Dr. Ritter and certainly not to Mom.

“Uh, Mrs. Ritter, | think I love Krin.” | blurted. “1 don’t know what to do about it. Looks hopeless.”

Shejust put an arm around me and held me as we sat there while the shadow of Mars crept up the
shining strand of the tethertube and eclipsed both the moon and the starship.



Then | thought of something | could do. It wouldn’t get Krin back, but at least it would hurt the New
Reformationists and maybe it would help Dr. Ritter. | had |eft the buzzer’ s cameras on when we landed
at Viking City; everything that had happened that noon had been recorded. If dl Marsand the Aliens
could see what had happened...

| told Mrs. Ritter, and her eyeslit up. “I’ ve got an old boyfriend in the news department of one of the
independent commercid networks. Maybe he could use a scoop.” We got busy.

The news people put it dl together: Mom’ sinterview, the fight at the landing field, the phony charges, and
Krin trading her own freedom for her father’ sand mine. They didn’t have to say anything about New
Reformationist intolerance and censorship: they just showed it, dong with our faxes of the Korkol. The
public network news people stuck their necks out and ran the story too.

What acommotion that caused! Preempted programs, angry editorials, clogged comm channels, and my
family right in the middle of it. Mars could still be outraged, and in the ensuing reaction the president
quickly dropped the effort to appease the New Reformation bishops with censorship.

Dr. Ritter cdled from Deimos, the diens had arrived and dl efforts to manage the contact on the basis of
culture shock had been dropped: what was, was. People would just have to adapt. He asked if we'd
mind playing host to some colleagues. Mom was enthusiastic, despite how late it was getting, and Dad
went to pick him up at Viking City field two hours|ater.

Getting the true, confirmed story, the Home Planet reacted too. A fleet of politicians, bureaucrats and
newships set out from Earth, despite its unfavorable orbita position.

The New Reformationists beat the drums of technophobia, but by then Mom was ready with afull
explanation of the Korkol propulsion system: their pusher beamsweren't as narrow as ours so they
smply used end shielding and a bigger target field. There was another part of their starship which they
hadn’t brought into the inner solar system with them; their magnetic sail, athin gossamer spider web of
superconducting cables many kilometers across, which was till orbiting in theinner comet belt. No warp
drive or anything like that.

Their dowdown system was ingenious, however. They put mirrors at the nodes of the magsail, forming an
array which could focus a high-powered laser across severa astronomica units. They used that setup to
vgporize and ionize bits of comet which lay in their path, and run into the resulting ionized gas with the
magsail, which actslike a parachute.

Diverting dightly from comet to comet, they’ d bumped along through the Oort belt to astop well outsde
Persephone’ s orbit. No magic, no new physics, not even any redlly new technologica capabilities; just
superlatively clever gpplication. Mom wasin seventh heaven — seeming more happy than the Situation
warranted, at least from my perspective.

| felt shewas acting asif Krin didn’t matter, but dl | could think of wasKrin, who | knew loved freedom,
being ordered around, bred, and beaten in some New Reformationist hellhole. And yes, | wasalittle
jealous about the breeding part.

Latethat night, Dad and Dr. Ritter arrived alone. | asked about his guests, and he said they had to pick
someone up inthe Vales and would be by alittle latter. Mom looked tense.

Cold currents from the Boreal Ocean well up just beyond our bay, bringing cool breezes after midnight
off the Chryse sea. We dl went outsdeto thelanai astheair findly cooled off and nightgulls coasted
overhead, crying asif they too felt my loss. We leaned on the rail and gazed at the Southern Cross
floating over the still bay, wondering who besides the Korkol might be out there.



“Wadll, therewill bealot of fish,” Dad remarked; his thoughts dways nearer to home. “ There' stalk of
alowing fishing on the bay in acouple of years. We could be running tour boats or fishing boats from
here” He had to raise hisvoice over the sound of the nightgulls' flapping wings.

That seemed strange. Nightgulls don’t flap much; they soar. | looked up.

He appeared suddenly, coming out of the star-studded black, invisible until some stray light frominside
the house caught him-alarge winged being holding some sort of wegpon in his hands. He swooped down
from overhead and lit on therail in front of mother so that his head would be even with hers. She greeted
him asafriend, rdieved, but not at al surprised by the Korkol Chief Engineer’ svist. | just sood there,
awe-struck.

But the flapping noises continued, and | looked around in surprise. Then, from the front of the lanai, | saw
four more Korkol carrying something suspended on ading between them. They came lower and on their
ding | could see a person wearing atattered long white robe, ablack eye and abig grin. Asthey set her
gently down on the lanai, everyone caled Krin’s name. But she rushed tome . Mom grinned and winked.
| should have known.

| think the Korkol said something to Mom abouit civilized beings having to stick together, but | didn’t
catchit dl; I was much too busy with Krin.

And s0 | missed the beginnings of the compact which has saved, in my judgment at least part of humanity
from this growing new dark age.

In later years, we would write at length (Length? Nowadays they cal usthe Martian Durantsl) about my
planet’ s history and the convergent cultura evolution of spacefaring cultures. But, even then, it was pretty
clear to methat our free-thinking families had more in common with the free-flying Korkol star travelers
than we would ever have with the New Reformationists. A divison of sortsis happening, one that has
lessto do with biologica nature than with intellectual heritage and the mindset needed to prosper ina
gpace-faring life. Somewill be able to go on, some will not.

The Korkol stayed with usthat night, and for severd nights theresfter, talking with Mom and Dr. Ritter.
When they took abreak, Krin and | would show them where they could find fish, and they delighted in
stooping down from the sky and catching the fish in their feet. The Korkd would talk to each otherina
high-pitched, burbly sort of sound, and they always et thefish go.

Krinand | were married the next year, thanksin ironical part to an early marriage law that the New
Reformati onists managed to push through. We were not economicaly independent, but with the loving
support of both families, we continued our lives and grew together. We built asmall house on the shores
of the Chryse seawith our own hands and hel ped supplement my writing income by running Father's
tourist boats around the bay.

Qur children’ s children livein that house now. When Father passed on, we moved up to the old
residence. There, on the warm tropical nights of the Chryse seashore, we can take our canes, walk out
on thelanai, and hold hands as we look up to the stars. There, on the very spot it happened so many
years ago, we can remember that magica night when my princess was borne down to me from the sky
onthewings of angdls.

Afterword — TheDay of Their Coming

Hopefully, it took lesstime for thetitle reminded you of Poul Anderson’s“The Day of Their Return” than



it did me, at least conscioudy. But | wouldn't changeit, for in addition to conjuring thoughts of flying
sophants, | hope it reminds one of another Anderson theme, that of aiensand humansin asmilar line of
work having more in common with each other than perhaps others of their own species.

An oft-heard criticism of sciencefiction heard these daysisthat the diensaren’t alien enough. When it
comes to the make up of Star Trek actors, well, yes, | wouldn’t begrudge a chuckle or two. But thereis
alarger issue with not so much the physical form, but with how diens behave and are motivated relative
to the range of human behavior.

Let usfirg consder the patterns of motivation that we have in common with not just each other but with
mogt of the this planet with advanced nervous systems and even some without. We need to eat. We need
acertain amount of stability, usudly in theform of territory that isours, but also in relaionships. We
defend thisturf and so does just about everything else. We get internd rewards for behavior whichis
likely to propagate our genes, and so doesjust about everything else— or it wouldn't be there. We
investigate the territory around us, looking for more food, secure places, ways to better our condition.
Mogt other higher forms of life do thistoo. Individud surviva is enhanced anumber of individuas
cooperate in acommon task and if the othersin the group are hedlthy enough to do their share —
something that goes both toward aform of atruism and toward its opposite. Surviva hasalogic that is
independent of human feding or philosophy.

Thisisnot to clam that dienswho share none of these things areimpossible, just that they arelikely to be
unusud.

Aliens, especidly diensthat build and fly starships, will have mindsthat have been selected by the need
of working effectively with matter. This probably meansthat they, or a least the onesthat do this, will
have discovered that matter obeys regular laws — rules sure enough to trust your lifeto. They will have
gone through the process of discovering that planets and stars are not supernatural objects. They will
have made many of those counterintuitive discoveries that reason and ruleslead to.

Thisdoes not rule out supernatural beliefs, of course. But it does constrain and segregate those beliefsto
an area of lifethat does not interfere with building and flying spaceships, or they would not be building

and flying spaceships.

Itisn't unlikely, though not certain, they have been through a process of having to overcome or finessea
previoudy established world view in order to do this. The history of technological progressisthe history
of rebellion againgt old ways of doing things and thinking about thingsin order to make thingswork. But it
isaso ahistory of giving very little credence to nonsense which closaly resemblesworld views that don't
work.

| expect spacefaring cultures will carry with them histories of their own Galileos and Darwins and thusa
certain amount of sympathy for those beset by the sort of persecution that goes with upsetting dogma.

And | suspect the need for security in our specieswill continue to generate people who fed lost in the
face of the complex redlities of the material world and are willing to abandon this cultura birthright for a
group that promises a prosperous way of life and smple answersfor the thingsthat matter — aslong as
you don't question too closdly.

The range of human belief and behavior isvery broad, and | see no reason for usto be uniquein this
respect. We may have adifferent “ center” based on our biological and cultura heritage. But some of us
and some of them will have been down many of the same roads and our culture will overlap with thairsin
many ways. And thosein the overlap areas will likely get dong better with their dien counterparts than
with some of the diverse eements of their own culture.



In*“Comet Gypsies’ there are no biologica diensto provide acontrast — but it is about aienation, just
as, whileit never getsto Mars, it is aso about the process of making Mars habitable.

A World to Build

“T HISPLANET'SSURFACE,” Eldest Daughter announced, “has spent most of its existence under anear
vecuum.”

Althor, in ahundred revolutions plus of existence, was no longer easly surprised, but thiswasalittle
more of asurprise than most. He dowed hiswalker to a pace that permitted conversation, but rather than
reply with specific aurad symbols, he dlowed a breath filled with the low frequency tones of doubt and
uncertainty to escape through hisear holes.

“Cogmic rays, Hive-Father,” she answered, dmost shrill in her certainty. “ There was no atmosphere thick
enough to block the primary raysfor the two and a hdf billion revolutions.”

“Eldest Daughter, extraordinary claims require extraordinary proof. Sgpients evolved on thisworld —
we can trace the fossil history. And we have evidence of protozoansin rocks amost as old asthe planet
itsdfl”

“But nothing on the surface for dmost three billion revolutions.”
“Are you implying the atmosphere is a construct? Done by the oldest race?’

Her tentacleswaved in uncertainty. “ That, or it was done for them. Cometo think of it, the fossil record
has seemed a bit unusud, jumping from protozoan things to sophisticated multicellular cregturesin the
blink of ageologicd eye”

Wordlesdy, he sgnaed hiswalker onward. After severd tripsto the surface and a program of exercises
in the high gravity extension of their ring city, the pull of this planet’ s surface had began to bother him less.
Hewould not claim to be comfortable, but there was something about being in the open on solid ground
with ared horizon in the distance thet felt liberating.

He thought. A made world? No, it had been there from the system’ s origin. But a made atmosphere? In
away it made sense. Bui...

“Eldest Daughter, there were floods, storms, and silt layers here billions of revolutions before the earliest
evidence of the oldest ones.”

“Thisistrue, but the atmosphere may have been only temporary, in the geologica sense. The planet has
no magnetic field to speak of, so the exobase would have been exposed directly to the stellar wind. Any
amosphere would have been carried off in afew million revolutions, | think.”

Althor, whose brain resded near his ssomach, shared his pecies difficulty in distinguishing an overloaded
brain from amild case of indigestion. Asusua, though, it only took him afew moments of concentrated
thought to come up with the answer.

“Then that' sthe explanation!”
“What, Hive-Father?’

“Fast adaptive radiation! Each time thisworld developed an atmosphere, itslife developed alittle further
— they would have had a higher mutation rate due to exposure to the cosmic radiation and thisstar’ s



ultraviolet light. Inthefind cycle, the inhabitants developed intelligence, space travel, and the cybernetic
machinery needed to keep the atmosphere from leaking away again.”

Thistime, Eldest daughter stopped her walker.

“Got you therel” Althor felt better. For many revolutions now, Eldest Daughter had clearly been running
things. If she kept on thisway, shewould go into sex change involuntarily and the two of them would not
be able to stand being in Sight of each other. But if he maintained some semblance of dominance. ..

“Hive-Father, do you see what iswesathering out of the cliff over there?’

It took awhileto recognizeit, for it was definitely not what he was|ooking for. It jutted out from the
sandstone, broken, yes, but very large, clearly curved and clearly artificid. Ashisbrainfinaly coiled its
menta tendrils around it, he saw more structure below. 1t looked, he admitted, exactly like the structures
his own people had built on their airlessworlds, to keep theair in.

S0, not only were his people not done, they were not one in shaping worldsto fit their fancy.

“What kind of folk,” Eldest daughter said in her most reverent tones, “put ar on thisworld?’

Comet Gypsies
Comet Gypsies

“T IME TOPACK THE KITCHEN, darling. Were done with lunch.”

Y eah, Cdindathought, the last med was over and it wastimeto pull her things off thewall and help the
habitat cyberservant put everything in mothballs.

“I'll beright there,” She shouted from amidst boxeslabeled * Deimos Storage’ and ‘BRSJan Oort * “I
just want to get this stain off the coffee table.”

She wanted everything to ook fresh when they moved into the next habitat. A quick spray and alittle
elbow grease with a durowipe brought a sparkle back to its diamond coat, and made the initids carved in
the stone face below stand out as clearly asif they’ d been carved yesterday. But it wasforty years and
three comets ago, now. Funny, though, she could close her eyes and it seemed like yesterday.

Oh, Willie, she thought. If you could only have been there that last week....

“Dad,” she'd complained, waving at craters and hills around her, “won't there beanything left?’

She' d grown up here, played in their comet’ s crystal caves with Willie and Peetie, thrown rocksinto
eccentric orbits over pitted plains, grown her own garden in alarge plastic sphere, and built a space
colony for her dolls. Fifteen was getting alittle old for doll houses, sheredlized, but when the vent tube
that she had so carefully carved and lined with tiny trees and houses, had disappeared into the maw of
the refinery feeding robot, she felt more than atwinge of nostalgiaand regret.



“No, Cdinda, they decided to change the trgjectory alittle so they can reuse the habitat. Democritus will
use what' s left of the comet as atether ding reaction mass. Now, | know it’s hard to say good-bye, but
that’ sthe way thing go. You've just got to look ahead.”

“Yeah, | undergand.”

“Look, someday twenty years from now, Democritus will intercept another comet, and another family
will ridein on it with him. Maybe even yours!”

“I guessthat’ s better than nothing.” ‘ Tether ding reaction’ told the Sory, the remains of the comet would
go nearer the sun so the habitat would pass further away. Her playground would be evaporated, her
crystal caves collapsed, her towers melted into puddles. She' d wanted to believe that afew craters, or
maybe the rock house, would survive so that if she ever passed by it again she could put it ona
viewscreen, point out afew things and say “hey, that’ swherel grew up.” Not fair. The habitat would
survive, but her room would be someone else'sroom. Democritus would be someone dse's
cyberservant. Best forget, if she could.

“Dol redlyhave to go to Earth?” she asked again.

Her father, was silent, and raised his hand to scratched his head the way he did when hewastrying to
say something she didn’t want to hear in away that wouldn’t sound too mean. He stopped the gesture
before he hit his vacuum helmet, and she giggled. He let the hand relax to aneutra position.

“Yes. Your mother and | kind of hoped that you' dwant to go, to see where we came from, to meet your
aunt and your cousins, and dl of that. | know this doesn’t interest you very much just yet, but someday
you' Il remember and be very glad you came.”

“But, that's how | fed about our comet. So does Pestie. So where willour home be?’

Her dad waved at the stars cascading across Orion and Canis Mgjor down to the Southern Cross. “ Out
here. Y ou can fed a home wherever you can seethe stars.”

“That’ stoo, toowide . | can’t touch the stars.”

“No, not yet, | guess. Look, dear. Other thingswill comeinto your life and it won't matter so much. You
just have to have patience and find them. And asfor Peetie,” Dad chuckled, * he wantsto ride horses, not
comets”

“Come on, Dad, that was three years ago. He wants to go out and explore Pluto now.”

Dad laughed. “1 don't think he' s going to make that expedition, but maybe he'll get achance at Alpha
Centauri, if he does his studies. Now, young lady, we' ve got to get ready for the rendezvous team.
They're going to be herein um,... thank you,Democritus ..., four hours. The beam projector isgoing to
firein about an hour, if you want to watch?’

Democritushad told her that the trangition team included two unattached young men. Of course she
wanted to watch, and be there when they arrived.

“Maybe,” she said with feigned indifference. “ Of course, I’ ve got some studying to do.”

“Wll, you can check your own suit now. I’'m going over to the projector site and look over Democritus
" shoulder abit. Seeyou later, Ceecie”

Shewinced when he called her that. “Cdinda, Dad!”



“Sorry, Cdinda, | forgot.” He gave her avacuum-gloved squeeze on her shoulder. “Maybe | was getting
abit nogtalgic mysdf. Well, later.” He nodded, released his boot claws, and gave ajump away from the
billion-ton remnant of their comet toward the trillion ton frozen water sphere where the beam projector
was mounted. Dad aways checked up on what Democritus was doing; he said human beings could
usudly think of more thingsthat could go wrong.

The water iceball was abrilliant crescent from Celinda s vantage point, and its shadows hid the other
spheres strung out behind it. She remembered the day, on her tenth birthday, when the big, smooth,
impersonal iceball became bigger than her shrinking comet. Everyone celébrated, but she had been a bit
sad because it meant that her home and playground was shrinking. She christened the icebal “Vampird’
because it was sucking the life out of her comet, and Willie had drawn aface on ayelow apple, stuck
two toothpicks where the teeth would be and given it to her.

“Vampira’ would, of course, get its comeuppance when it shattered into shards, got vaporized by the
Martian atimosphere, and turned into so much rain. She smiled wickedly at the thought of it melting down
like the Wicked Witch of the West.

She reached down, picked up apiece of comet dust, and watched it Sit there until she could tell for sure
that it was dowly drifting back to the ground. The first time she' d done that, before Peetie was born
when it had just been Mom, Dad, and her, the piece of comet actudly fell back to the ground, though
dowly. But therewas hardly any ‘ground’ |eft. Hardly any faling happened now.

Mom would be getting dinner ready for company, and probably wanted her to help with the vegetables.
She rocked on her toesto release hersalf and jumped for the habitat elevator. She grabbed the axis bar
in afluid motion, hung on with onefinger asit brought her up to the habitat’ sleisurely rotationa speed,
then pushed hersdf into the devator cage. “Down,Democritus .”

Cedinda came up with Mom to watch the docking, after al. The magnetic sailship, still many kilometers
distant, looked like atiny, exquisite double engagement ring to her; one with stones on either side. It was
glowing in the middle whereitslasersionized the aomsDemocritus was throwing at it — and bouncing
them back for thrust.

“Democritussaysthere are a couple of single guys on that ship,” Celindahinted, hoping Mom knew
more.

“It'safamily crew, dear, likewe are. Its captain is TaraVan Doren — | think she'sfrom Peary Crater
on Luna. She hastwo sons, a daughter, a son-in-law and a grandchild along with her.”

“Theunattached sons are fifteen and twenty three. Now remember what...”
“I’m not going to be apest. | just want totalk with someone.”

“Uh-huh. Dear, | just want you to know that if it getsto be more than that, I’ m your friend, not your
judge. We have to keep communications open. | was younger than you arewhen1...”

“It' sokay, Mom. I’'m not on that vector. Besides, they’re only going to be here for aweek and then I'll
never seethem again. So it would be pretty dumb to get involved, huh?” Before Mom could agree, she
changed the subject. “Uh, what happened to Ms. Van Doren’ s husband?’

“I don’'t know, and don’tyou ask. If she or her children want to say anything, they will do that on their



own. Otherwiseit’ snone of your business.”
“Okay, Roger, | read you.”
Her mother laughed and squeezed her hand. Parents doing alot of squeezing today, she thought.

Thearrival of the magnetic sailship took al afternoon. They watched from the shadow of the comet,
wheretheir eyes could adapt to the dark. With pupils wide open, they could see the ddlicate plume of the
reflected ions mimic thetail of an untamed comet, stretching many kilometers acrossthe sars. Then the
two “stones’ on opposite sdes of thering glowed brilliantly.

“Why arethey so bright?’ Peetie asked her.

“There salot of energy tied up in the magnetic field,” she said. “It hasto go somewhere when they turn it
off — sothey turnitinto light.”

“Why do they have to turn the magnetic field off?’

“To keep the solar wind from blowing them away.”

“Why doesn't it blow us awvay?’

“Because we don't have abig magnetic fidd. Just the habitat shielding.”
“What happens after they get here?’

“They send the iceballsto Mars and a couple of other places, help us pack up and take us away.
Everything’ sgoing to change.”

“What about here?’

Celinda groaned. “ Pestie, there won't be any here, here anymore.” Why didn't Mom or Dad tell him firgt,
Celindawondered. Her parents were letting her do al the explaining and she was just as unhappy about
leaving as Peetie. “Comets aren’t forever, Peetie. Look! Seethe thrustersfiring?’

“| don't...Oh. Yeah. They'relikelittle sars.”

“Yeah.” Shegave him alittle squeeze. Moving with asort of stately grace, squirting jets of fire hereand
there, the visitor settled into the lazy orbit around the “VVampird’ iceball train their habitat shared with the
remnant of the comet. A skycycle detached itself from the spacecraft and headed for the landing dock.
Celinda s suit warned her that its power level was down to seventy-five percent — she' d been out here,
watching the show, for amost three hours and would need to put it on the charger when she got back.

“Can we play intheice-flower cave?’ Peetie asked.
“It' sgone, Pedtie. Vampiraate it yesterday morning.”
“WW?!

“S0, just like everything el se, they can sort out al the molecules and add them to theiceballsthat are
going to Mars”

“I know that. Why can’t they make an exception for special cases.”

“It'sdl going to melt anyway. They’ re going to change the orbit after we re gone.”



“How about the cave where Willie...”

“That' sgonetoo.”

“Oh. Did they haveto...”

“yYes”

“What about the rock house. They didn’t eat the rock house, did they?’
“Noit' sill there”

Thefort was at the comet’ s north pole, the last place to be savaged by Vampira's hel pers. But the robots
were amost there, and had afew more daysto do their vile work. She and Willie had sarted it, piling
boulders up and tacking them in place with vacuum tape and frozen mud until they’ d had arough-hewn
fairy castle with awatchtower soaring a hundred meters up toward the stars. Dad called it the tower of
baffle because, he said, whatever kept it up baffled him.

“Cdinda,” her Mom called, “we need to go back now and get ready for our visitors. Take care of Peter
and don't belate, please. | want you looking really nice.”

“Sure, Mom.”
“Can we go seetherock house before the robots egt it?” Peetie begged.
“Okay, but be careful. There' sso little gravity left that it might fly gpart if you pushit.”

That turned out to be a bit of an exaggeration. While there was only akilometer of comet left, most of it
was dense silicaand sderophilic dag. Democritus said they had one ten thousandth of agee. So, she
thought, aten ton boulder ill weighed a newton and the main tower — with over two thousand taped
and freeze mortared boulders now, gtill weighed more than either of them could lift. They grabbed a
handyline and pulled themselves to the playground. Celinda gave a bottom boulder of the rock house a
few experimentd pushes, and it felt reasonably solid. Then she stared at the boulder she' d pushed along
while

“What are you looking at?’ Pestie asked.

“Thiswasthefirgt rock,” Cdindatold him. “Dad lasered itsfaceflat. | think we caled it the cornerstone,
even though the tower’ sacircle with no corner.”

“Thet'sslly.”

“Yeah. Anyway, we cut our initidsinit. See?’ She brushed off the dust that clung to everything left
unattended for awhile and shined alight on the smooth face. It was, sheredlized, thefirst timeshe'd
cleaned it off since Williedied. “W.I. for Willie. C.I for me. L.1. for dad. 2111 wasthe year.”

“I never saw that! Eleven yearsago. That'sasold as| am! So where sMom'sinitias?’
“ She wasn't here then, she was back in the habitat.”

“Where smy initids?’

“You' rewhy shewasn't here, Peetie,” Cdindalaughed. “ She had to feed the baby.”



They werelate, of course. By the time Peetie had gotten hisfill of extending the west ramparts, and got to
the dlevator just asthe visitors arrived.

“Hi,” shesad. “Thisis Peter and I'm Celinda.” She held out aglove to one of two people who's helmet
read ‘A. Van Doren.

“Avram Van Doren, aman’svoice replied. My brother’ susing my spare hdmet — Mike?’

“Zoned, Celinda,” the other person labeled * A. Van Doren’ said with aphony sneer in hisvoice. “and
here’ sthe dino that runs the show. Mom? Some comet mest is hereto greet.” The find member of the
trangition team had stayed to double check the skycycle tie-down, and was just joining them.

“Oh, we have awe coming committee! I'm Tara...and you're Cdinda. ..and you're Pestie, right?” The
woman shook hands with each of them, Pectie last.

“Peter, redly,” hesad. “They just cdl methat because I’ m little”

Wasthere anote of irritation in Peetie’ svoice? Celindalooked at her brother, and noted that the top of
his helmet was up to her chin. The last time she’ d noticed, he’d come up to about where her breasts
were — before she had them. More changes.

“My gpologies, young man.” TaraVan Doren murmured with good humor. “Well, we shouldn’t keep
your family waiting, should we? Would you do the honors, Cedinda?’

“Oh, sure.” She d forgotten to tell Democritus to start the elevator down, and he' d wait for orders from
afamily member if one was present. It felt funny to give the orders with adults around, but she said
‘Down,Democritus’ just like shewould have doneif it had only been Peetie and her. Mike, the
fifteen-year old, asked alot of questions on the way down. In away, he reminded her of Willie, kind of
roly-poly without being redly fat, full of energy and maybe alittle impatient about thingsin generd. The
memory gave her alittle chill. And theway he looked at her when she pedled off her shipsuitinthe
arlock — it waslike he' d never seen agirl in asprayshirt and shorties before.

Mom frowned at her when they emerged and Cdindafet instantly guilty; she should have been back
earlier and dressed up for the company. Mom hersalf was wearing ajet black jumpsuit with white stripes
on the outer seams with asparkling diamond pin that Celinda had never seen before. She' d seen Mom
and Dad dress up for dinner oncein awhile, for thefun of it, butthis was an eye-opener. What was
going on? Celinda wondered, and |ooked to see how their guests were dressed.

Mike and Avram were wearing standard gray shipsuits and carrying overnight bags, but when Captain
TaraVan Doren got out of her vacuum overclothes, Celinda understood why dl the dress-up. This
woman, agrandmother according to Dad, and who talked in what Celinda thought was akind of
grandmotherly way, looked like a classic mode or avideo star. Celinda stared wide-eyed at Captain
Van Doren’sstrong facia bones, big eyes, smooth skin, and perfect figure. Her midnight blue shipsuit

had a dramatic wide white diagond stripe and her straight frosty-blond hair hung just above her shoulders
with ahint of awave.

Captain Van Doren returned Celinda s stare with a smile, and looked even younger, except for her eyes
— which looked mature in away that Celinda couldn’t define. The effect wasregal. No wonder Mom
had wanted Celindato get dressed — not that anything Celinda had would make her look like that!

Celinda grinned and shrugged her shoulders. So Mike and Avram probably had unreasonable
expectations; it wasn't like she was desperate or anything. And, except for Mom, everyone seemed to
ignore the fact that Celindalooked like she' d just finished helpingDemocritus clean out a hydroponics



tank. So sheresolved to carry on asif nothing was amiss.

Avram flashed her aquick friendly smile, but hardly said anything. He was abit shorter than his brother,
but looked taller because he had alankier build, and he ssemed much more reserved. When she shook
his hand, it seemed different, somehow, and the surprise must have shown on her face.

“It sarificid.” He amiled a her, dmost shyly. “1 lost the red one awhile back.”
“I’'msorry, | didn’'t mean to, you know...”

“Space.” Heinvoked the word that explained everything and flashed that boyish grin at her again.
“Doesn't bother me.”

“The baby won't be any problem,” she overheard Mom say to Captain Van Doren. A baby! Her
memories of Peetie as ababy were eleven years old, and she hardly remembered Willie that way at dl.

“Y ou have ababy?’ she asked Avram, making no attempt to conceal her excitement.

“My sgter, Tonya, hasababy. It's deeping now. Tonyaand Ed are helpingDr. Zarkhov finish our
propulsion shut-down. They'll al be down for dinner.”

The baby was dl Cdinda could think of while she gave the Van Doren brothers atour of their habitat,
which was fortunate because Mike' s groundheaded questions were alittleirritating.

“Why,” he complained asthey took the elevator down to the living quarters, “do you have your house so
far from the spin center? Welivefifty metersfrom our spin center and it’ sjust fine that way. Everything's
s0 heavy here, it'slike being on Mars!”

“Dad likesit that way — he sayswe weren’t built to spin asfast asalot of people do, and if wedon't
spin so much, we don't need to take as many pills. But after we get packed and you guys send the
icebals on their way, we re going to spin faster — to get ready for Earth.”

That got Mike sattention. “Y ou' re going to Earth? Why? When?’

“For our education, Dad says. And he and Mom want to visit where they grew up.” For amoment,
Cdindafet sense of jedousy and overwhelming loss. She' d never be ableto go home.

“What' swrong?’ Avram asked, concerned in his eyes and the set of hislips. Full lips, those.
Celindaredized she had atear on her face.

“I don’'t know. | guessits about everything changing and ending. I'm sorry. Look, we're at the family
level now.” Theinterior elevator descended into their circular livingroom, whichDemocritus had neat and
tidy. The costume she' d been sewing was nowhere in sight — probably dumped on her bed to clear the
room. She stepped off the elevator stage and invited the othersto follow.

“Thisisit?’ Mike asked. “You lived in this can for fifteen years?

“Nothing but vacuum below thefloor.” Animp got into her; she somped her foot hard on the floor and it
gave satisfying ahollow ring. Mike suddenly got aworried look on hisface, and his brother got atwinkle
inhiseye. “Except,” Celinda continued, “about ameter of auminum honeycomb, conduits, and a meteor
shield covered with magnetic coils and laser rock-blasters”

They dl laughed. She remembered how scaredshe’ d been when Willie had body-dammed her in that
very spot, right in front of her horrified Dad, after threatening to throw her through the floor for cleaning



up the concert poster collection he' d Ieft out. She’ d bounced back intact, and the only hurt was her
memory of the awful things she’'d said to Willie. If she could only have those words back.

“Uh, would you guys like to catch anewscast or listen to something while | get ready for dinner.”
“Can | peep your zone?’ piped Mike, leering.

Was he serious? She' d had fantasies about modeling, art, and acting, and knew that sometimes meant
using on€e' s bare body, and the idea of guyslooking at her hadn’t bothered her that much, in principle,
until now.

But the way Mike said that made her fed more like a clathrate specimen than abeautiful person. Creepy.
Before she could think of anything to say, his brother coughed loudly and gave him amean look. If looks
couldkill ...

“Just joking,” Mike quickly added, with a pout and little frightened laugh. Oh. Battered brother
syndrome, she judged — and fdlt ingtantly sorry for him, despite hisfeigned crudity.

She shrugged her shoulders. “1f you want entertainment, we' re less than half an AU above Ceres, and
we ve been getting their regional broadcasts for the last month. | caught the Ceres Philharmonic doing
Zhou' stenth symphony last night, it'sin our current file”

“Yuck,” Mike said. “ Pre-Mesozoic! Howbout the Nukes?Y ou got Nukes? | wannafirebal!”

The Cretin! Celindathought. She knew what he meant, but pretended to deliberately misunderstand.
“We have a dozen haf megaton orbit-adjust charges | eft. For theiceballs.”

“I'dliketo help you place put onein hisear,” Avram offered. “ Though it might not be loud enough — for
histaste.”

Y ou shouldn’t talk to your brother like that, Celindathought...even when it’ sjustified.
“Aw, recycleapill, bro,” Mike whined.

“Mike, there s some of Willi€' s stuff on the cribbage board,” Celinda offered quickly, gesturing to the
rack of music sticksin their bookcase. “It'sdl over two years old, but maybe there’ s something you like.
The blue earphones were his— they’re cdibrated for that stuff, so blow your brainsout if you like.” She
smiled to make sure he took that the right way. He gave her alittle twisted grin back. Sheturned to his
brother.

“Avram, We ve got holizations of space drama going back two hundred fifty years. We have dl of
Johansen' s zero-gee ballet back to early twenty first century. Opera, too if you're interested. The green
earphones are mine, 0 fed free to use them.Democritus can playback anything you guys want,
smultaneoudy or whatever. So just ask.”

Then she looked Mikein the eye and caled hisbluff. “ Asfar aswatching me change clothes, | think

that’ skind of trange. Cdindalvanov isn't worth it. Especidly when you can watch aholo of Dame
Gweneth Jones asSalome , or Ledie Inowe inThe Moonrider’s Mistress . But I’'m not shy.” Shetossed
her head to indicate her indifference. “Watch if you like.”

The expression on Avram' s face was disturbed but unreadable. Celinda sighed.

“Actudly, we need to change, too,” Avram said. Where syour head?’



“Huh? Oh. Uh, use Willie' sroom. It’ sthe door just to the right of the door with dl the garish Stuff. That's
Pestie' sroom.” Peetie made aface. “Make yourselves at home,” she added.

Avram turned asif to ask her something, and for amoment she was afraid, or maybe hoped, the question
might be ‘| see the room but, where sWillie? Then she could explain and get it off her chest. But they
didn’t ask, any more than she would ask, ‘where’ s Mr. Van Doren?

She waked into her room and found hersalf saying “leave the door open,” toDemocritus , feding that
she was going to be nice to brothers, regardless of whose brothersthey were, regardiess of how silly
their wants were. Considering how she ran around most of thetime, It was no big dedl.

Then sheforgot al about it. There, spread out on her bed, was her classic * Star Trek’ uniform, finished
to perfection. She' d look just like Uhura, well, alowing for adight difference in age. The uniform was
patterned after the one Celinda s heroine, Nichelle Nichols, wore as an admird in her last filmin 2011,
over acentury ago. Celindaloved costumes; she' d been Annie Oakley, Hatshepsut, Athena,
Commander Erin Wu, Donna Elvira, Jeanne D’ Arc and last year she and Mom had designed matching
Maria Theresagownswith huge wigs.

“Democritus, who got you to do that? It’ s beautiful. Wow!”

“Y our mother did that by hand, not me. She wanted it to be asurprise for you, beforethe Van Doren’s
came”

Celinda shut her eyes. Why had she stayed outside so long when she' d promised to be back? Peetie was
why. “Tell Mom | love her, and I’'m sorry | stayed out with Peetie so long.”

She damogt flew into the tiny shower between her room and her parents, soaped hersalf, washed off the
Sorayshirt with achemical sponge, peded off the shorties, wrung them out, and clipped them in front of
the recovery grid to dry out. Thiswas al donein about a minute, so she had about aminuteto luxuriatein
the needle spray before the dry cycle kicked in. The warm hurricane had her dry in twenty sensud
seconds.

She gave her tangled, curly, shoulder-length hair afew perfunctory brushes and bounded for the costume
on the bed. It was sheer heaven to put on, full of fresh fedsand fresh smells. It molded itsalf around her
with only alittle tug here and there. She admired hersdlf in her wall screen, then turned for the door.

And was surprised by around of applause. There were Mike — leering, Peetie— wide eyed, and
Avram, looking somewhat embarrassed, but looking, nevertheless.

She shook her head, looked at the celling and said “beam meup , Scotty.”

Dinner was cultured chicken breast marinated in wine they made from their own grapes, topped with a
yeast-based white sauce and served with dices of their own zucchini and tomatoes. Celinda hel ped
Democritus * motiles take the stuff up to the dining areathey’ d set up in the garden.

“Your farmismiraculous, Larry,” Avram said. It was abit unnerving to Cdindato here Avram cal Dad
by hisfirst name. He was about midway between Dad and her in age, but she'd kind of been classifying
Avram on her Sde of theline. That was slly, of course— Captain Van Doren didn’t run the operation
hersalf — Mike and the granddaughter were the only excess mass.

“Celinda has the green thumb,” Dad said, and ostentatiously reached over, plucked aripe tomato from
the vine, and started to diceit. She gave him amile.



“Mom should redlly get some credit, too,” she added with feigned modesty. She wasproud of that
garden.

“Mmmm.” Avram said, over atomato dice.

“She had it going before | took over. Redlly, | just hedpDemocritus . He getsthe light, the nutrients, and
al the cyclesright. | just look at theindividual plantsand tell him if one needsalittle more, here or there.”

Avram nodded. “ People are dtill better than artificid intelligence in making subjective visua judgments.
They’re ds0 better at creating solutions to non-standard problems, when they know the subject fairly
wdl.”

“I'd say Cdlindais pretty good at both,” Avram’s siter, Tonya, added. Celinda thought thet, in a sort of
natural way, she was as pretty as Captain Van Doren.

“Yeah,” Mikechimedin. “well, she' sgot scales.” Cdinda couldn’t figure out whether that wasa
complement or adam, coming from Mike. “ Do you make any beer?’ he wanted to know.

“Wedon't have alot of grain, because it takes up alot of space — we use cultures for most of our meat
and gtarch. Thefarmismainly for veggies. But we' Il have red escargot tomorrow.”

“Yuck,” Mike said.
Captain Van Doren rolled her eyes and smiled apologetically. Avram looked troubled.

“Waell,” Dad entered the conversation with that I’ ve-got-a-surprise look in hiseye. “1t lookslike we're
going to go ahead and launch the glassbal — to Pluto!”

“Huh?’ Celinda, Mom, and Peetie said amost together. The others grinned. Peetie got kind of frown on
hisface that he gets when he does't understand why everyone elseis confused.

Celinda broke the silence. “Okay, Dad. I'll bite. Pluto isn't Mars. It'sway back out where we came
from. Why Pluto? Marsisalot closer.”

Dad raised his eyebrows like he did when he wanted someone €l se to answer; someone like her. She
was supposed to figure thisout. ... but her mind was absolutely blank.

“Yes,” Avram said, coming to her rescue. “It' s closer in space, but not closer in energy, which iswhat
redly counts. It'salot easier to get something to Pluto with our velocity vector than it isto match velocity
with Mars. It sdl right for the icebalsto burn in and evaporate, but that’ s dangerous with the hard stuff.
Besdes, Mars dready has enough sand. On Pluto, they need al that silicon, duminum, and trace
elementsfor building materia for the scientific base they’ re building, and you' ve dready sorted and
refined abillion tons of it. It ought to get therein about thirty years, just in time for their next addition.”

“But therest of itisgoing to Mars, isT't it?” Peetie asked, with aprotest in hisvoice. It'shard, Cdinda
reflected, to learn something one hour only to have to unlearn it the next.

“Of course, theice, carbon dioxide, the methane and the nitrogen are dl going to Mars.” Captain Van
Dorenreplied. “We haveto wait aday or so for the right time to kick those out.”

“| undergtand,” Cdindasaid.

“I don't,” Mike objected. “I don't know why we' re doing any of thiswhen we could be back on Earth
or Marsliving like norma people. Thiswhole thing sucks, even if Cdindahas acrude bod — andshe' s a



dinosaur. Eighty per of the human raceislaid back in their zones cooling it while the bots feed’ em, butwe
have to run around out in nowhere doing nothing but work, work, work. It sucks!”

Cedlindafdt so embarrassed, she wanted to drop right through four floors to her room.

Captain Van Doren amiled again, tightly, and laughed gently, though the laugh had an edge. “If you could
phrasethat differently, dear, these people might need atrandation. In fact | might need onetoo.”

“What you need, old lady, isa...”
“Mike!” Avram interrupted, with asharp threat in hisvoice, drowning out whatever word Mike used.

“..and so do you,Ceecie . Youwannado , | cantdl, and if you d blast Nuke instead of living in the age of
reptiles, you' d get what you want!”

Celinda shot alook at Peetie, who tried to hide. Telling childhood nicknames was out of bounds, and he
knew it. Then shelooked Mike straight in the eye to show that she wasn't afraid, intimidated by him, or
redlly that much bothered by his clumsily offensve effort to deny hisbiologica attraction to her and the
vulnerability it implied. Shefdt alittle sorry for him.

“Young man,” Dad rumbled, as softly and serioudy as she had ever heard him, “you are aguest here,
and while you are here you must respectour code of socia behavior. Which is not that of the Nukes.
Understland?Democritus , place amoatile behind Mikhail Van Doren.”

Celindawinced, but kept quite. Mike seemed surprised, then turned around to see the motile, which had
slently assumed its stetion.

“Dad wouldn't let you get away with that!” he complained.

Captain Van Doren suddenly looked not thirty, but about seventy. “1...hope nothing like that will be
necessary. Mikhail, please try to be more polite.”

“Or they’ll chop me up and feed me to those bots? Fat chance! If my Dad were here...”

Cdindd s caughther Dad whisper something under his breeth and just like that, the motile' s hands were
suddenly on Mike' s shoulders. The cockiness vanished from his face and he looked around for help, and,
not finding any, settled back and said “ Ouch. Okay, okay.”

Dad sad, “I think we need to talk privately, Tara Later.”
The woman looked miserable, and nodded.
Mike got up and left the table without saying anything. The motile Sayed.

Tonya s hushand, who had remained slent dl the way through incident cleared histhroat and mentioned
some of the more interesting trades done on the glassball’ s Pluto trgjectory. To Celinda s greet relief,
they spend the rest of the evening discussion the orbital maneuvers.

After dinner, Cdindafindly got to see the baby. Tonyainvited her down to their study on the third deck,
which had been converted to anursery for the duration of the Van Doren’s stay. There, Celindawas able
to change little Theodor, and watch Tonyafeed him. She did the latter very naturdly, without any sense
of embarrassment at Celinda s curiosity.

“It' sso beautiful,” Cdindagushed, and got awarm smilein return.



“Cdinda” Tonyabegan, softly, “about my brother...”
“It'sokay. | cantakeit. Williewasakind of likethat...”

“Willie, yes” The older woman frowned briefly, then looked at Celindaasif she wereredly interested.
“Do you want to talk about it?’

“I guessyou' ve kind of noticed that Willieisn't here any more.”
Tonyanodded again. Her baby fussed a bit, and she switched sides.

“He was a couple of years younger than | was. Hewasalot of fun asalittle kid — we wrestled, played
hide and seek, word games, and everything. But aswe got older, we didn’'t get dlong— he needed so
much, well, simulation. Loud music. Violent videos. War toys. He was always doing something to get
attention, to chalenge the rest of us— bizarre haircuts patterned after some Earth fad, dirty language,
anything he could do that was hostile and attention getting. We were dways arguing about spacesuit
safety and sdIf discipline. HE d ignoreme.”

Tonyanodded sympatheticdly. “ There are certain lifestyles that just don't fit on afamily spaceship. You
have to watch where your fedings are leading you, and think first. Even then...” amomentary frown
passed Tonya sface. “But what happened to Willie?”

“We went out one day to explore what was left of the comet. That was about the only thing we could still
do together. That and work on therock house. Wewerein this cave, and | was giving him abig sister
lecture about keeping his back unit clean. He got mad at me, said don’t be such areptile— that the stuff
was built to take it. Then hetook his unit off and rolled it around in the comet dust just to show me.”

A tear trickled down Celinda s face now. Tonyareached for a clean digper and handed it to her.
“They’ re absorbent.”

Cdindahdf giggled, and blotted her face. “Well, Willie got some grit in the connector, and it wouldn't
reconnect. | tried to get him to go back to the habitat — you can last five or Sx minuteson theair in your
helmet if you' re careful.” Shetook adeep breath, remembering, and thinking about how niceit wasto be
ableto breathe.

Tonyanodded.

Celinda continued. “He wouldn’t go. He kept trying to shake the dust out of his connector. | cdled
Democritus for help. Then he got mad and tried to jam the connector on — and brokeit. | got the
buddy hose out of the bottom of my pack, so we could share my air until help arrived. But he' d already
damaged the connector on hissuit trying to jam the dirty connector in.”

“Oh, dear,” Tonyaoffered, sympathetically. Theodor was getting restless again, and Tonya bounced him
abit.

Celinda’ s mind took time out with the distraction. Babies, she remembered reading, bounced at different
rhythmsin different gravities. Someone had tried to do astudy on whether there was an optimum baby
bouncing frequency, and what gravity that corresponded to.

“Y our brother suffocated? Right in front of you, like that?’

The question brought her back. Celinda shook her head and couldn’t say anything for afew seconds.
Then she took a deep breath and continued. “ Democrituscould have saved him if he'd just kept till. |
tried to wiggle the hose onto the connector, but he said | wasn't trying hard enough, batted my hand



away, and tried to forceit on. Then he said the buddy hose didn’t work right. For dl | knew at thetime,
he wasright, so | suggested hetry his own buddy hose.

“Then it turned out that he' d cannibalized his own buddy hose for afluid analog speaker, and lied to
Democritus on the check out. So he spun me around and yanked my main hose out of my pack.”

Tonya s eyeswent wide, but Celinda shrugged. “He was getting short of air now, and wasn't thinking
right. | don’t blame him. It might have even worked — we could have shared air, buddy style, if he
hadn’t broken his suit connector.”

Celinda stared at the floor, unable to watch Tonya s expression. “When it didn’t work, he screamed. |
tried to hold him and get him to calm down and be quiet, but he pushed me away. Then...then he got this
wild look in hiseye and picked up arock. | backed further away.Democritus said he'd have an
emergency air ball therein aminute and that Mom and Dad were coming. If | could only have kept him
quiet... But Willieyedled at me‘ To hel with the universe, I'm going to destroy the universe and makeit

go away.*

“Oh, God. That'saNukeslyric. Mike playsit dl thetime.”

“I didn’t know that — we wouldn’t let Willie play his stuff on the spegkers.” Cedindatook a breath. “He
just took that rock, got thisawful grin on hisface, and smashed his own faceplate with it. | screamed until

| ran out of oxygen and passed out mysdlf.Democritus and Dad saved me, somehow. Sometimes|
wigh...”

Tonyahdd Cdinda s hand tightly, and looked down on her baby, her face troubled.

Celindawas beyond sobbing now, and ddlivered the rest woodenly. “| was supposed to be taking care
of Willie. | couldn’'t handleit. | killed my little brother by being. ..incompetent.”

“No, no Celinda,” Tonyagot her attention, “it wasn't your fault. Please, look up.”
Shedid, and Tonya sface wasfull of concern. Celindalooked &t little Theodor. Maybe. ..
“Tonya, would you let an incompetent person hold your baby? Just for abit?’

“I'll let Celindalvanov hold him, and | don’t think she’ sabit incompetent,” Tonyalaughed. “He sabit
messy, though. Drooly.”

Celindagrinned, shrugged out of her costume tunic, and held little Theodor to her, skin on skin, letting
him do what babies do, regardiess of how little he got out of it. He seemed happy and skin was easy to
clean. Shefantasized that he was hers. Shefelt released and momentarily, very happy.

Celinda and Tonyatook turns cuddling Theodor asthey talked about Earth, boys, music, stars and
babies. It wasfairly latein their habitat’ s artificia evening when Tonya' s husband knocked on the door,
and Cdindabid the young family an embarrassed good night.

The habitat’ sinterior lights were low when sheleft, and it looked like she was the last one up. She took
the pole down from the third level to the fifth, much faster than the eevator. It dropped her right in front
of the spare room, where Captain VVan Doren was staying. There were voices insde — her father and
the Captain. Probably working out some last minute detail s on iceball propulsion.

She was up early in the morning, Sorayed-on an exercise outfit, shivering asthe smart fibers a the edges
crawled around to make their hems, and got to the gym before anyone else. Democritus fed her the



day’ slessons on awall screen while sheran like Alice on the endlessjogging rug. Shewas viewing a
news dump about the first Martian crops when she became aware of someone elsein the room. She
turned and saw Avram.

“Hi,” shesad.
“Good morning.” He gave her aquick smile and started dipping into amagnetic stress suit.
“Areyou going to Earth too?’ she asked.

“Not planning on it in the near future,” he grunted as he stepped onto the solenoid stage and began his
Ta Chi. “All the more reason to keep in shape. What' sthe limit on this set-up?’

“One point three, | think. It's supposed to take you up to two gravities, but Dad added a software stop
because the fidld wasinterfering with some of hisinstruments. Uh, there are a couple |oose magnets on
that suit — on the ebow. I’ m supposed to sew them on but | keep forgetting.”

She remembered how Willie had torn the smart magnets off the suit in an angry reaction to banging his
elbow one day. He d been sure they’ d pulled hisarm into the wall, and no one had been able to convince
him that the magnets couldn’t pull him into afiberglasswal, even if their orientation control was off, which
it hadn’t been. He'd yelled and cried and caled them all liars. No need to tell Avram all that — hedidn’t
seem to redlize how preciouslittle brothers were.

“Uh, won't your matiles...”

“I"’m supposed to learn how to do thiskind of stuff mysdlf, so | won't fed so dependent on the
cyberservants.”

“Something wrong? Tonyamentioned you were upset about leaving.”

She stopped jogging, coasted to the end of the rug, and turned toward him. *Y eah. Packing, leaving,
going. Ghogts.” They seemed to float in front of her eyeswhen she blinked, in front of al the conditioning
equipment. One of them was abig five year old girl rocking her one year old brother in her arms. Hours
and hours of rolling balls across the rug. That infection they both got that it took them two weeksto cure.

“Ghogd?’
She shook her head. “Memories.”

Then she started talking to Avram about her the comet — about how nice things had been just afew
years ago with her, Willie, Mom, Dad and the baby. She told him how they’ d played in the comet caves,
or sat in acrater and watched the castle of tubes and cylinders whereDemocritus and his motiles refined
the comet stuff into iceballsfor Mars.

“Vampiraate that crater two, no, four years ago. But we have holos. Everything was so perfect then. But
Willie started. . .changing. Or maybe not changing ismorelikeit. Y ou know, it waslike he never could
dow down and think about things, or make himsdf do the things you should do even if you don’t fed like
doing them. | mean, he was till my brother, and he could be alot of fun in a spontaneous, outrageous,
madcap sort of way. But that kind of thing gets scary on acomet.”

“Or agpaceship,” Avram agreed, “1 know. Mikeisabit like that. Mom thinksit’ s because of what
happened to Dad, but, I’'m not sure. Maybeit'sjust him.”

Avram gppeared to lose interest in his exercises, turned down the magnetic field, and sat on the on the



side solenoid stage. He gestured to the open space next to him.

Celinda sat down next to him, put her elbows on her knees and her chinin her hand. She knew she
wasn't supposed to ask the question, but she judged that Avram wouldn’t mind — and besides he knew
al her private stuff now, so it wasonly fair.

“Do you want to talk about your father?” she asked, trying to sound as adult and sophisticated as Tonya
hed last night.

Helooked at her and smiled. “Y ou' re curious about this?’ he asked, and removed hisleft hand with his
right, handing it to her, reveding astump cap with atiny red light inthe middle,

“Oh!” She examined the prosthetic, curiosity getting the better of any socia worries.

“Uh. Sure. | mean that’ skind of neat, gives awhole new meaning to thewords‘ optic nerve,’ doesn't it?
It doesn’'t hurt or anything, doesit?’

Avram laughed softly. “No. Only when | think about how it happened.”
She put two and two together. “Y ou lost your hand when your father died?’

Avram nodded. *Y eah. We d just finished transshipping an icebdl to alunar methane tankers. Mom had
asocia engagement lined up a Ceresfor as soon as we reached orbit. She had just lost ten kilosand
had some clothes that she thought would fit her again in a storage module on the other sde of thering.”
He shook hishead. “1f she could get them before we picked up the deceleration beam, she'd save an
hour or S0 after we reached orbit. We were going through the belt with arelative velocity of forty
kilometers per second. We could have sent amotile, but Dad was feeling cooped up and wanted to get
out. | went dong. We disabled the guard lasers for the trip so we wouldn't accidentaly put ahand in
front of onejust asa piece of rock went by.”

He gave her abitter amile.

“Well, apiece of rock went by. We' d just gotten the container and closed the compartment. | felt a
sharp tug on my wrigt, like acramp, then nothing. | actualy reached for the container, didn’t fed it then
looked down at the ssump, not believing it because | felt like | could still move my fingers. But it was
gone. The stump was foaming blood in the vacuum, | got scared and couldn’t remember what to do. |
cdledto Dad.”

Celinda put her hand on hisreal hand.
“Dad wasn't there,” hefinished. “ Dr. Zarkhovfound two pieces on radar, outbound at five klips.”
Celinda nodded. “ Space.” she said. “How did you get back?’

“I pressed the stump into my stomach and ran aong theingde of thering. | lost consciousness before |
cycled through the lock, but the motiles got me. It was abit of amess.

“Do you want to know something funny?’

It didn’t sound very funny to Celinda, but an inner voicetold her to listen instead of comment, so she just
nodded.

“I was il holding onto the container with Mom'sdress. They said | wouldn't let it go.”

Cdindawas quiet for awhile, then asked “How long ago?’



“Two years. Mike s blamed Mom ever since, and shefedls so guilty shelets him do anything he wants.
I’ m the one that has to say no — and he hatesme for that.”

Celindanodded. She knew that kind of hate. “Deep down, they know you mean the best for them. And
they fed as bad about not fitting in asyou do.”

“They?

“The onesthat don’'t belong out here.” Her voice was cam and adult, but her eyeswere glistening. “The
onesthat should never have been out herein thefirst place, because of what' sinsde them. The Willie's
and the Mikes.” There, she'd said it. Sheloved Willie— but he didn’t belong.

“And Petie?

Celindajust shook her head. “Too early to tell. | can ill cuddle him and... Say, would you let me put
your hand back on?’

He nodded and showed her how. She wanted to do something intimate, and, well, that seemed to work
for her. Besdes, it was aclever piece of engineering.

Democritusinterrupted them.

“Avram, Cdinda. We have an emergency. Mikhail and Peter arein trouble outside. People are meeting
a thetop leve, by theair lock entrance.”

Celinda jumped up and started out the gym door, then, remembering that Avram was unfamiliar with their
habitat, turned, said “thisway” leading him to the right; away from the elevator and toward the pole. They
were both in good shape and could use their aramsto haul themselves up to much faster than the elevator
could have.

When they reached the top leve, they found both families clustered around the airlock. Tonya s husband,
who had said o little a dinner the night before that Celinda couldn’t remember his name was putting on
vacuum overclothes. “ Avram,” he called out as soon as the younger man popped up the pole hatch, “ suit
up. Theauxiliary skycycl€ sdready chasing them, we' re going to follow.”

“What happened?’ Celindasaid, “Where' s Peetie?’
Her mother rushed over to her and started to smother her. Celinda grabbed her hands.
“Mom, what happened?’

“The Van Doren’ s ky cycle ran away, dear. Mike was bored and he was taking it back to their ship to
listen to his music where nobody would bother him about the noise. Peetie was with Mike.”

“| want to go after him, Mom.” Celindaran for her shipsuit and helmet. “Please?’
“Celindal” her Father’ s voice was sharp. He was clearly going to object.
“Larry,” Avram interrupted, “ she' slighter. That'll give the cycle more ddltavee.”

Tonyalooked Cdlinda sfather in the eye and pleaded her case slently. Dad tightened hislips, and gave a
nod. “Very wdl. If it sdl right with Greg.”

That was Tonya s husband' s name, Cdindaremembered now. Shefdt amomentary hesitation — she
needed to be there for Petig, to try to make up for losing Willie. But she hadn’t thought far enough



ahead to redlize that would mean bumping Tonya' s husband from the rescue mission.

But he smiled gdlantly. “Tonyatold me, Cdlinda. And | hear that you' re as good a cometeer asthey
come.Dr. Zarkhov will belooking out for you too, so it should be safe enough. As safe as anything out
here”

Everyonewas silent on that for a second, but Celinda kept getting dressed. The shipsuit fitted over her
athletic sorays eadly enough. Democritus had her overclothes ready, and she was running a goo-smeared
finger around the inside of her neck sedl by the time Mom broke the silence.

“I'll talk to you later, Larry,” she said sharply, and headed for the elevator.

Dad looked pained, and Captain Van Doren came over and placed her hand on hisarm. They looked at
each other briefly, then Dad looked Celindain the eyes.

“Keep your head, young lady. Maximum effort until everyone s safe. Understand.”
“Yeah, Dad. I’'m good to go.” They gave each other athumbs up.

Democritussounded atone. “If you take the elevator now, you will meet the skycycle at the spin center.
Any further delay will delay the misson.”

Avram motioned to Cdinda. She put her helmet on and stepped into the lock.

As soon asthey were underway, with point two four gees pushing them into the backs of their seats, she
had a chance to ask questions.

“Just how does askycycle run away?’

“It can’t.” Avram’ svoice was quiet, but had an edge. “ Unless someone tampers with the control
module”

“They did something toDr. Zarkhov 7’ she shuddered at the thought of tampering with a cyberbeing that
had everyone s safety inits hands.

“No. The control moduleisbelow hisleve, sort of ajunior executive. It'slikethis Wetd|Dr. Zarkhov
what we want to do.Dr. Zarkhov works out the mission scenario and feeds the parametersto the
control module. The control module sends the signalsto gyros, thrusters, and so on. That givesusalittle
redundancy — evenif Dr. Zarkhov went down, we could till program the skycycle.”

“Oh.Democritus runs ours directly. Or we do, manually.”

“Y ours were made a quarter century ago. We do till have aplug-in manua control module — that’ s one
that takes orders directly from acontrol stick. If you'reredly suicidal, you pull out the five cyberlinked
control modules and put in one manua module. Then the computer can’t control the skycycle, and you
(H,].”

“Did Mike do that?’

“Hedidn't admit it. First he said athruster accidentaly stuck open. Then he wouldn’t talk anymore. That
was an hour ago.”

She looked at the situation display. Peetie and Mike were up to three point six klips and over twelve
gigametersdistant.



“What about Peetie? | — | don't think he' d hot wire a spacecraft for ajoy ride.” But she wasn't sure;
Peetie was at that age where boys start to change.

“He'sdong.”

“Maybe...maybe because he didn’'t want Miketo go done. Weredlly stressthe buddy system here.
Peetie' sagood kid. Redlly.”

Avram patted her leg, which was about the only part of her he could reach from the front sest.

“Maybethat’sit then,” he offered. But he didn’t sound convinced. “ Anyway, it’sno joy ride any more.
They'reout of fud.”

“How do we know?’

“Thirty-five hundred and twenty-eight seconds of thrust at one tenth gravity — that’sal thefud it had.
Also, they aren’t going to get anywherein particular, a least not in this century.”

Whoops. “Uh, how arewe going to get back?’

“WEe ve got an extratank, behind you. The four of uswill go back together on our skycycle— I'll tag the
other skycycleand wée' ll letDr. Zarkhov pick up it later, along with the one your Democritus sent out.”
Democritus had sent one without waiting for a crew on the off-chance that he might save alife by acting
immediately without a human order — a softwarefix they caled the Willie mod.

“Roger?

She looked around. She’ d never been so far from the comet before. They seemed fixed in spaceto her
now — too far from anything for their eyesto detect motion. Their skycycle sbelly wasto the sun, andin
its shadow, away from the comet’ s lights, she could see forever into space. The great Andromeda galaxy
was a bright fuzzy lens. Congtellations were too crowded with stars to recognize. The steady vibration of
the enginelulled her.

“Celinda. W€ rein suit radio range now. Can you try to cal Peter?’

“Huh?Yes. Okay.” She cleared her throat. “ Peter. Peter, thisis Celinda” There was no answer.
“Canthisthing go any faster?’ she asked, worried again.

“Yes, of course. But it can’'tget usthere any fagter, if you work in the deceleration.”

“Roger.”

They passed the auxiliary skycycle. Cdinda, in the privacy of her helmet, bit her lip and tried to think of
something ese.

“Avram, what are you going to do after you guysdrop us off at Mars?’

“I’'m not redly sure. | think thisisour last trip asacrew. Mom puts up a brave front, but her heartisn'tin
things anymore. And Mike, assuming we get him back, well, he doesn’'t seem to be made for this.” There
was along pause. “But youdo .”

It was the nicest thing anyone had ever said to her. She gave Avram a punch on the shoulder.

“What I'd like,” Avram continued, “isto take acomet in mysdf. But I'd need a partner.”



Celindatook a deep breath. Wasthisredly happening. She could hear her Mom saying “you' re only
fifteen!” But if she approached Dad with the argument that the odds were strongly againgt her ever
running into someone like Avram twicein onelifetime, he might tell her to go for it. In fact -maybe that
was something he had in mind when he sent her with Avram to get Mike and Pestie, and why Mom
acted so funny.

There were going to be changes. Okay. Why not make them al at once? Heart pounding, she chose her
words carefully. “My folks want to go back to Earth for awhile. Now, if they took Mike with them
ingtead of me...”

The next haf hour was one of the shortest and longest in her life.

They had to turn away from the sllent Skycycleto do the breaking maneuver.Dr. Zarkhov held trueto his
min-time profile, and with over haf the kycycle sfuel gone, pushed her in the back with ahdf gee of
decderation. It was the heaviest she’ d ever been outside of the gym, but she dmost didn’t notice.

Come on, Pestie, she thought. Be there for me. Please be there for me.

Avram worked the rendezvous out to not waste a second. Just as the skycycle matched trgjectories
Cedindaunstrapped and launched hersdf at the drifting skycyclelike awire-guided missile, trailing her
tether.

She could see Mike' sarms stuck out in the relaxed position. Pesti€' s hands seemed to be holding
something, but he wasn't moving. His buddy hose was connected to Mike.

“Pestiel” she screamed.
“Cdinda,” Avram said in alow but ill tense voice, “ control, now.”
Hewasright. She had to think about firgt thingsfirst. “ Roger.”

Firgt was landing on the other skycycle. It was dead in space asfar as she could tell, drifting like a space
boulder. So that’s how she' d have to rendezvous. She located the center of tumble, marked it with an
eye blink, and headed toward the central truss. Her suit jetted CO2 until the skycycle stopped drifting
across her visor display — a congtant angle for intercept. Then she turned hersdlf to land feet firgt.
Looking between her legs, she made sure her feet weren't headed toward anything vital.

She' d landed on a bare section of truss, and absorbed the energy of her jump with bent knees as her
boot claws grabbed the truss frame. She looped her tether around the frame so that Avram could pull the
two skycyclestogether.

She could think about Peetie now, and hauled hersalf around to the top of the skycycle.

Therewas no sign of violence except that Peetie’'s comm module was missing from his backpack. She
looked at his hands— he had been trying to do something to acomm module — and Mike swas
missng fromhis backpack.

“At least you never quit trying,” she muttered. Moving like amachine, resgned to theworst, she put her
head againgt Peeti€’ s hdmet held her breath and listened.

Therewas ahiss. That meant his suit was till alive and recycling CO2 in aminimum power mode.
Trembling, she attached her own buddy hose to Peetie’ s backpack and cranked up the oxygen level.
After about twenty seconds of that, she held her helmet hard againgt his and shouted “ Pestie!”



Hemoved. Dizzy with oxygen and réief, she shook him gently.

He yawned, then recognized where he was. Then his arms were around her and he called her name over
and over again between sobs.

There were more groans as Mike started to come around, and alurch as Avram docked their skycycle
on the bottom of Mike's.

“...Dad sayswekids never go out done,” Pestie chattered, fully awake now. Hewas sitting in front of
Celinda, doubled up on the skycycle srear seat, and she had her arms wrapped around him — to keep
their hametsin contact so that she could hear him.

Mike was strapped to the cargo rack, sedated. His blue-tinged babble about bad luck and mechanical
congpiracies had stopped when Avram had applied avac-hypo to the gluteus max right through Mike' s
overclothes and shipsuit. Celindaforgave Avram that bit of brother battering.

“...90,” Pesetie continued, “1 said | had to go with him, orDemocritus wouldn't let usout. Then | tried to
tell him he couldn’t take a skycycle. He said to difleit or he' d turn off my radio. | should have called
Democritus for help right then, but Mike sbigger than | am and | thought he was kidding.

“I guess he meant it about the radio, because | felt abump on my back and when we got outside, my
radio module was gone. | couldn’t get back in without being ableto talk toDemocritus , so | guess| had
to gowith him.

“When we got to the skycycle, he started pulling modules out of the skycycle and stuck hisown in. He
did okay driving it at first — red gentle. But it got to be fun, and instead of going right to the Van

Doren’ s spaceship, he started doing acrobatic maneuvers. Then he screwed up and spun us around, got
mad and yanked on the controller stick — and it came off. Hetried to fix it by sticking thingsin the hole
left when the stick broke, and we kept going faster. | was getting real scared. | thought if | could just stop
Mike from doing crazy things, someone could catch us, so | turned down his oxygen when he wasn't
looking.

“| tried to take hisradio module and put it in my suit so | could call, but | couldn’t see my back, or the
module wasn't the same kind, or something. Then the skycycle ran out of fud and starting running out of
power too. Mike' s backpack power wasredly low, so | used my buddy connector, but to keep him out,
| had to turn my oxygen down, too. So | got tired, too and fell adeep trying to get power from my wrist
light to Mike's comm module. That’swhen you found me, Ceecie. Sorry.”

It didn’t even occur to Celindato object to the nickname, or to anticipate that her reaction to his apology
would cause Peetieto refer to her as*my BoaCongister’ from then on.

“Areyou dl right, Ceecie?’ her husband asked as her ghosts faded.

Yes, shewasadl right, but it felt as good as ever to be the object of his concern. She wiped atear from
her face, and looked up into his strong quiet face. She' d gotten used to the graynessin histemples, but,
impishly, she pinched alove handle. They both needed moretimein the gym.

“I wasjust feding alittle nostalgic — remembering when Dad made thisfor us.” She touched the
diced-off face from the corner stone of three children’s castlein the sky. It now bore tons of memories
instead of tons of rock.

“I know it seemssilly, but | fed whole again, every timel touch it. Mom, Dad, Willie, and Petieare dll



therefor meagain, insgde. | meanit'sal gone. But it'sal here, too. Dad gave me something | could
touch.”

“Doesn't seem gllly at dl, love. Say, spesking of family, Mike sent ahologram from LA. TheAliens
actudly sold something, got into the top fifty, and his share of the royaties might be enough to qudify him
and Oonato move up from their dole-burg and get arepro permit. Would you believe he had two
hundredthousand people spread out in front of hisband! Put it on the screen,Uhura .

A seaof faces appeared on the screen above packing boxes. Celinda shivered and remembered that the
total human popul ation was approaching twenty billion. Twenty people at avector planning conference
every decade or so was her ideaof abig crowd.

“What astrange world. So I might actualy get to be an aunt before I’ m agrandmother!”
“If Peter and Lisahaven't dready donethat for you.”

Celinda smiled. Peetie and hiswife had atwelve year drop into New Mars— as of their last holo. That
was plenty of timeto do something — and al their newswas four point three years old.

Shegrinned. “ At least their newsis comprehensible!” She touched her freshly cleaned piece of comet,
and traced P. |. over Peetie€ sinitials. Peetie had carved them in with the others when Dad made the table
asawedding present.Love, Ss, she thought. Then she wiped off the top again, hard, asif she could
polish off the protective film and get right down to the rock.

“Mom!” Billy called out from behind the pile of boxesin hisroom. “Cilly and | are not virtua bodlinking.
WEe rejust friends. So you can vave-off that talk about being a grandmother, okay?’

Afterword — Comet Gypsies

M y modest contribution to making anew Martian amosphere has been avariant on theidea of using
Kuiper belt objectsfor raw materia. A small army of (perhaps self-replicating) robots, with ahuman
overseer or two, would be put on them during the decades-long fall into the inner solar system. En route,
the robots refine these cometsinto their congtituent volatiles and store them as mountains of gravel-sized
icegrans

Instead of crashing everything directly onto Mars, as the refined comet approaches, the useful Stuff is
diverted toward Mars, dispersed and dowed by solar light pressure. On entry, the incoming mass
produces a large-scale meteor shower which doesn’'t reach the ground. The dag and the robots continue
around the Sun (perhaps with alittle deltaV so it doesn't take decades to get back out again, and the
robots get off and pick up the next comet. This, | redize, lacksthe dramaof pulverizing the planet with
impacts, but is, | think, amore controllable and predictable way to go. At any rate, that idedl isthe basis
for “Comet Gypsies” about afamily overseeing the refining of such an inbound comet.

In Martyn Fogg' s book, Terraforming , | find that Freeman Dyson has cd culated that Saturn’ s moon
Enceladus has sufficient massfor the project, about 6.5 E19 kg. Asatypica virgin comet might havea
mass of 3.2 E 16 kg, so a couple of thousand of them should do, maybe 20,000 if the ammonia content
islow. Dyson wasthinking in terms of 13,000 years, with theincoming mass providing an equivaent of
9% of Martian insolation during thet time.

| would be alittle less patient, using amuch higher massflow with solar braking to cut down entry
heeting, aiming the mass flow toward the poles, and using the reentry heat to help keep the newly
deposited atmosphere from condensing there. Half of the glowing meteors' energy isradiated directly



away to space, and half or more of what'sleft would likely be reflected by clouds— whichisagood
thing, because otherwise Mars might get too hot. It is one of those fascinating systems things that the
limiting concern on how fast we could give Mars a breathable atmosphere is the accretiona heating —
the propulsion and industrid matters seem amost trivid by robotic manufacturing standards! If we could
stand to double Martian heat input (equivdent to moving Marsinto Earth’ s orbit), | think the job could
be donein about 200 years, with settlement activitiesin the equatoria regions starting much earlier.

My end product isa 12% O2, 88% N2 atmosphere 150% the total mass of Earth’s, 2.6 timesthe
column mass, about twice the surface pressure/density with atropopause at about 40 km dtitude and an
effective temp of about 200 K, with an average lapse rate of about 2.5 K/km to the surface. | preferred
to achieve the desired surface temperature with a thicker atmosphere rather than playing with the CO2
and other greenhouse gas percentages. | imagine that actively managed biological and physica control
systems will be needed for sometimeto keep it that way, but that some degree of stability will be
achieved inthelong run.

The gtability of along term homeis one of those human needs that most people have had to learn to do
without, though every now and then you read about someone who was born and died in the same house.
Between 1969 and 1976, | moved twelve times, nine of those being Air Force related and the rest due to
changesin persond circumstances. While there’ s some stressin each change, after awhile, you began to
get numb.

But the place where you grow up is specid, and, even many years later when you go through the town
where you were born, you might take timeto at least drive by and remember.

The place where Cdlinda grew up was doomed; by the end of the Sory, thereisliterdly no there there
anymore. Its secrets and tragedies live on only in her memories and those of her family. But some sixty of
seventy percent of it does become part of the atmosphere of Mars, and when she visits there, perhaps
shewill take some comfort in the knowledge that some of those trillions of atoms she breathesin and out
were once the caves, spires, playgrounds, and graveyard of her homeworld.

Monsters Below

“NOT VERY PRETTY, WERE THEY?"

Hive-lord Althor was not feding in ajudgmental mood. Back in normd gravity after afew turnsonthe
high gravity world below them, he flexed his tentacles and bounced on his footpad with renewed vigor.
What could be ugly when hefelt thisway?

Oh, Eldest Daughter’ s observation was right by conventiond standards; from what picturesthey could

find, thefirst people were bags of soft flesh hanging from aframe like ameat-rack. But to Althor, there
was a certainfunctional aesthetic involved, the form and function kind of thing. * Perhaps, but for what

they were and where they lived...”

Low tones came back, though from a respectful posture.

“Bone cross section too large, too strongly built, they were too short for this horizon and this gravity.
Hive-Father, they were not as ugly for thisworld as they would be on ours, but till, | can’t model their
evolution here”

Althor’ stentacles drooped. “ Evolution can do many surprising things. They camein two genders, but in
amost equd proportions. We have some seaworms like that, but...”



“Yes, Hive Father. Look, thisworld is remarkably clean given the length of time it was inhabited.
Primitives aren’t that clean. But right from the sart, the first ones apparently didn’t die very often, didn't
make stone tools, didn’t leave refuse piles about.”

Althor put out some medium frequency tones, his peopl€ sequivaent of “1 know, | know.”

But Eldest Daughter was not through. “We have sonic imagers, micro-subsurface samplers, high-energy
photon scatter pattern tomography, and over thirty million artificid intelligences going over every part of
thisworld that hasn't been overrun with lavaor blasted by asteroidsin the last three billion revolutions.
From dl that we have only eight fossilized partid skeletons, three vehicles and parts of afourth, afew
dozen diamond covered picture pins. And...”

“They cleaned up after themselves, then. We do much the same.”
“But that was alesson |learned only after thousands of generations.”
“Maybethey learned it faster.”

“Eldest daughter, we have only tasted a drop from an ocean. Look at these huge volcanic remains; the
entire surface of the planet may have been resurfaced since intelligence evolved. Y our answers may lie
buried far beneath ancient lava, halfway to the core and melted away.” He stabbed a tentacle down.

Eldest daughter spread tentaclesin agesture of calm that was aso a contradiction to Hive-Father's
gesture, but not an obvious one. “ The resurfacing has not been so rapid, and there are many caves,
ancient lava tubesthat were never filled in because the wet periods were so short. Something may have
gonein one of those and been preserved, sealed away by subsequent flows.”

“Oh perhaps.”
“I have found such atube and mean to exploreit.”

Eldest fathers posture changed from haughtiness to protectiveness, and he reached his tentacles toward
her ever so dightly. “Y oursdf? That could be dangerous...”

“Nothing dangerous lives down there anymore.”

“Look around you; the rock Hill lives”

A Lifeon Mars

“PETE, THERE SA PRIORITY MESSAGEfrom Jovis Tholus University Hospital, your persona code. A Dr.
Baklinova.” Therewasahint of urgency in Waldo' s otherwise cam, somewhat Hitchcockian voice— a
dight increase in pace, perhaps more emphasis on the higher harmonics? Whatever it was, the
programmer’ s magic worked; | could sense the tension the computer persondlity tried to convey.

“Hold it for amoment.” There was only one person on Marsthat this call could be about, and | wasn't
ready to dedl with it cold. My ex, Jeanette had left usfor Mars back in 2046, literally without saying
goodbye until she was on the transport. Then, April and | were so much surplus baggage. Now,
gpparently, she wasin some kind of medica trouble.

| looked out the window. It was dmogt eight in the evening, universd time, and there were only afew
lights on the eastern wall of the South Trench, reflected in the swimmer-rippled waters of the central park
lake. Mars sat maybe ten degrees over the eastern wall, easily bright enough to see through the



moonglass of the arched trench roof despite my office lights. The red planet was approaching opposition,
just over sixty million kilometers away-about as near as anything mgjor getsto anything esein the solar
system. But an eternity away in my persond life.

My desk sat in front of mefilled with papers, real ones scattered over the virtual onesin the desktop
screen. Work to me, lifeitsaf to my students. Sorry, kids, something’s come up...” Put it on the north
wall screen,” | told Waldo.

| tried to do something with a student’ s asteroid habitat design while light crawled to Mars and back.
About nine minutes later, the view of Earth faded to white and my caller faded in.

Dr. Baklinovawas nowhere to be seen. It was Jeanette. | didn’t recognize her at first; she wasin some
kind of hospita bed, her head wasimmobilized, shaved, and there was a bandage over her right eye. Her
face was bruised, mottled black blue and yellow. The rest of her was covered.

“Hélo, Pete.” Her voice was not much more than awhisper. “Pete, there was aquake, acaveinand |
got hurt pretty bad. Among other things, | need alung. They tell mel can’t tolerate the Stuff they useto
make non-matching transplants, and | won't last long enough to grow anew one. But April isatissue
match; one of her lungs would work. Sorry to be so direct. Not much strength. Not much time. They're
going to try to keep me going until you get here. Please.” She opened her mouth asif to say something
more, then closad it.

The view switched to an office with asturdy woman in ablue shirt sitting behind a desk.

“Hello, Mr. Nelson, I’'m Dr. LadaBaklinovaat Jovis Tholus University hospital.” Russian, | thought,
from the name and the accent. “Y our wife..."

“I'm not married to her any more,” | said automatically, then remembered the time lag. Sixty-four million
kilometers away, alittle over two hundred seconds at 300,000 kilometers per second. Three and a half
minutes, say. The correction would likdly arrive after Baklinovahad signed off.

“...and indgsted on making the appedal hersalf. Y ou are probably wondering why we can’t do atransplant
from someone here. Y our wife, unfortunately, is among the two or three percent of the population who
have a strong toxic reaction to the drugs we need for that. There are facilities on Earth that might be able
to handle the reaction, but here, it would be fata. We do not have any donors close enough to do it
without those drugs. But your daughter, April, would be match.

“However the odds of Mrs. Nelson surviving on full life support until a donor arrives are not very good,
even at areduced metabolic rate, there' s about an even chance that she will diein seventy hours, maybe
one chancein ten of surviving aweek. Lessthan onein ahundred of surviving long enough for the next
scheduled space transport. Wewill not give up, of course, and if you decide to come, we will do what
we can to increase those odds, but it would be abig surpriseif she lasted. | am very sorry, about your
wife but | thought it would be best if you know the truth. Baklinova Out.”

“She'snot my wifd” | ydled.

“Pete...?" Wado asked.

Waldo has standing ordersto put any emotiona outbursts on my part on ten second delay.
“Right, Wado, don't send that.”

“The sentence  She’ snot my wife' has been deleted.”



The view switched back to Jeanette.

We were near opposition — Mars, Earth and Sun nearly lined up. A Monarch-classion liner could get
therein six weeks and an | PA cutter could...I didn’t know what the current record was.

Please begin your responseappeared along the bottom of the now-frozen screen.

Not yet. | had to think.

Memories. She’ d been a bright young woman when we married, afew years younger than me, with long
graight brown hair and asharp, dmost dfin kind of face. I’d kept her picture on my desk, maybe longer
than | should have.

Moonlit walks on campus. Riverbanking. Learning about love together. Coping with achild and careers
that kept each of ustravding. Her ultimatum that led to my quitting the engineering corps and joining the
University faculty. Setting up the household at Coriolis Crater. April’ sfirst day a school inthe last
quarter of 2045. Seven years ago, but some daysit seemed like we d just gotten here.

Thetime delay between planets encourages a certain lack of concentration — I' d been musing for two
minutes. Back to the present, Pete — time to say something. What?Gee that’ s too bad, we had some
nicetimes. I'll have April send a get well message .

| owed that woman nothing anymore. Nothing.

But therewas achalengein thisand my mind had dready started making caculations. My friend and
colleague, Ahmed Fahg, ran the spaceflight research ation at Martinez Crater and was also its chief
engineer — the Cidunar Republic’ sverson of Sergel Korolev, Werner Von Braun, or Kedlly Johnson.
His beamriders hadn’t been well received in the traditiona, self-contained spacecraft world, and he was
looking for publicity. But he had completed one ship — theEdmund Halley — that had performed
severd spectacular missions, including acomet rendezvous.

It could do, whet, three or four gravities? | could probably ignore solar gravity...alow ten million
kilometersfor acceleration and deceleration. .. cruisefor fifty kiloseconds at 1000 km per second...40
kiloseconds at 25 meters per second. .. Jupiter gravity...survive that lying down... It might take aday
and ahdf and Jeanette might last a couple of days on the machine...no, that wasridiculous. Or wasit?

Thiswould be agood excuse for Ahmed to show the Solar System what his stuff could do. He might go
for it. Hejust might.

The engineer in me was a war with the abused ex-husband — and the engineer was winning. Something
between twenty and forty hours might actualy be possible.

The “Please begin your response” line started flashing. The doctor probably needed to put her to deep,
s0 she'll last longer. Other people need to use the circuits. I’ d better say something.

“I'mredly sorry you got hurt, Jeanette. Thisis pretty sudden, | haven't had a chance to think anything
through. April’ sat school — drill team practice tonight — and...”

What if April said ‘yes? What would you do then, Pete, you idiot?

“...you' reatough lady, so | think you have as good a chance as anyone to pull through this. Maybe
there’ s something we can do. I’ [l send another message tonight with April. Uh...Peter Nelson out.”



The screen cleared, replaced by the cool blue seas and swirling clouds of Earth again, but | couldn’t see
it. What | saw was a surgeon’slaser plunging into my innocent daughter’ s chest.

“Waldo, check the medica data they dumped. Just how much lung capacity does Jeanette have left?’
The answer wasimmediate. “None.”
What had that doctor said? Full life support? She'd meant it. “But how?’

“Pulmonary edemawhen her suit was breached,” Waldo answered. “ There was some function in the | eft
lung for aday or S0, but that’s gone now. She' sbeing maintained artificidly. The heart’ s gone too, but
that prosthesisisfarly sandard, even on Mars. Lungs are much more difficult.”

“No heart? No lungs? How long can shelast?’

“They removed the dead tissue and started budding anew left lung in the chest cavity. But that will take
severd monthsto come on line. Thelongevity record for being on combined heart-lung machinesis about
eight weeks, and that was achieved by someone who wasin much better shape otherwise. A high rate of
micro-clotting due to the enormous exposure to foreign materia and capillary fouling arethe main
problems. This case yidds afifty percent surviva time of fifty-eight hours, with adecline to one percent a
three hundred eleven hours.”

“Got it.” Pretty much the same numbers the doctor had. “Why do they need atissue match? Can't they
just reprogram the immune system or something?’

“Do you want the long or the short answer?’
I’d taught Waldo to ask that. On gets busy at times.
“The short one for now.”

“They would need to reprogram every cdll in the donor organ or in the recipient body. They aren’t there
yet”

| thought furioudy. To delay anything would be tantamount to adecision not to help, and | wasn't ready
to decidethat yet. | had to proceed asif April was going to donate and we were going to Mars. If we
weren't — well that wasthe decision | could make at the last moment. | was just preserving my options,
that’ sall. Jeanette got hersdlf into that mess and just maybe she would have to pay the price instead of
cutting up our kid to get out of it.

Jeanette. For better or worse, by some primordia law of imprinting, | still felt responsible for her. But the
decison was not mine. | could not tell April to do this. But | would ask.

| didn’t want this. | redly didn’t.

Memories came flooding back again.

For somereason, I'd said yesto a consulting job in Kurdistan in 2046. We' d fabricated a dam liner on
the moon to help the Kurds control ariver without destroying its flood plain. It weighed thirty thousand
tons and with atermina velocity of fifty meters per second, it had to fal in exactly theright place, its
impact cushioned by thirteen hundred computer controlled CO jets. Then wefinished molding it to the
terrain with acloud of superheated steam. We were little a behind schedule but perfect execution was
worth the delay. I’ d been focused on that to the exclusion of everything else for three months and felt



ready to celebrate the achievement.

But In amatter of hours, my dation becameloss and despair. They’ d found the microbe coloniesin the
roots of Olympus Mons and there was a transport due out that week. Jeanette left April with her sister
and got on it; planets don’t wait. She actudly called me from the ship, outbound —fait accompli .

Then there was the dragging out of it al. There d been nothing find in her departure message, and she'd
left April and many persond things asif she'd intended to return some day. It was the months of
uncertainty that had hurt as much as anything ese.

Messages went back and forth every day for awhile. Then every week. There was aship scheduled to
leave Mars six months after she arrived — would she be done by then? Maybe. Another ship Six weeks
later. She promised to be on that one, but changed her mind. | got that message after it had left Phobos.
Was| 4ill married? What was going on? The calls came every week, then every month, then ayesr.

| remembered very clearly thelast timel’d said “1 love you” to her — I" d been crying then, too. That had
been five years ago. Kids are more adaptable; April Jeanne had stopped asking “When is Mommy
coming home?’ long before that.

Tamikahad moved in with usayear or so after that — no contract, no guarantees; she had just
emigrated from Hawaii and latched onto us like one atom of hydrogen latches onto another in need of a
complete eectron shell. Some semblance of afamily had began to form again.

The officia divorce had been in fifty-one, with her sgnature faxed from three kilometers underground
somewherein Thargs, she' d been interviewed there on that Astrographic specia about the microworms,
goparently unaffected by anything in her persond life.

Then, three years ago, Jeanette began talking about bringing April to Mars. I’ d said no and things had
gotten testy.

“Wado, would you explain the Situation to the school officids?|’ll bethereto talk to April in about ten
minutes. And seeif you can find Ahmed Fahs and have him call me on theway.”

| looked out at my ba cony — as an assistant professor, I’ d earned an inner office only three stories up,
and, in the old days, would have jumped to the sdewalk below without a second thought. But amonth
ago someidiot Earth tourist kid had broken aleg and injured a pedestrian trying that without knowing
how — and the muni council, in afit of paterndism, had forbidden jumping to the street from the third
floor up. So | had to take the interior pole, about ten doors north of my office.

My mind clamped onto ordinary thingslike avise, asif to keep itsdf off the upcoming conversation with
April: the smoothness of the pole on my hand as| braked my descent; the smell of the giant rosesalong
the path to the school.

As| passed the athletic clearing, amoonball bounced in front of me— | grabbed it automaticaly and
threw it back up at ayoung man gliding back to the turf on adow lunar trgectory, his skin bare glistening
with sweat and eyes bright with excitement. He was immediately tackled by an equaly bare girl and the
bal went flying away into aknot of youngsters.

How bad ascar would the operation leave on April? They wanted alung. It would be ahugeincision, it
would have to be. What kind of sacrifice was | asking her to make — having scars on the chest is okay
for guys, amacho thing. But for girls, it could be adisfigurement... She wasjust beginning to develop
and deathly proud of it. No, | was back in my childhood again; they could fix asurgical scar now,



generate fresh skin. In afew months she wouldn’t be ableto find it.

“Pete, Ahmed.” Hisvoice camein on my ear piece. | didn’'t look at my wrist for apicture— | knew
what Ahmed looked like— an amost two meter bear of aman, bald asa cue bal, sporting the gentle
brown tan he was born with. “1 got your message about Jeanette. | have bad news, I'm afraid.”

| sstumbled and dmost did aflip and had to rotate my armswildly to get afoot down for the next Stride.
“Ahmed, Pete. Let’shaveit.”

“TheEdmund Halley left for Ceresthirteen hours ago. She has't finished acceleration, but | can’t get
her back. Y ou know how it works.”

| knew. Ahmed's ships have to be pushed by a mass beam — their main engines stay on the moon, and
wait for them at their destination. That’ swhy they can go so fagt; they don’t haveto carry their reaction
mass. But it dso meansacertain lack of flexibility.

“Damn! Any ideaof what the Coriolis launch track could give an IPA ship, with afull load for post
launch acceleration?’ The Interplanetary Authority had the fastest high-gee shipsin the solar system, next
to theEdmund Halley .

| had amentd picture of Ahmed shrugging his shoulders. “A hydrogen nuclear therma IPA cutter can fly
with amassratio of twenty — that means do about three timestheir exhaust velocity, and their exhaust
velocity was about of eleven kilometers per second — now add six for the maximum launch track boost
and you should get maybe thirty six kilometers per second total delta vee? Eighteen up, eighteen down.
But it isnot pointed the right direction. If you wait for the Moon to come around in two weeks, you do
not get there much sooner than anion liner anyway.”

That should have been just fine. | didn’t reglly want to go anyway. Options closed, no guilt, okay?
Not okay.

“Ahmed, you' ve got some other thingsin work, don't you, and some experimenta stuff from before the
Halley 7’

“May Allah bepraised.” It was Ahmed’ s habit to say this quickly and softly and it came out sounding
something like “mahlabraced,” the way someone born in a Christian culture might say “Geez.” It wasa
relic of ahis past; we shared that — having previouslives. “Just what kind of risk are you willing to
take?’ he added.

“Not willing, just consdering at this point. But if April saysyes, that would mean she' swilling to undergo
amgjor operation and live on one lung for awhile. So I’'mwilling to consider risk on that level. What are
the options?’

Silence
“Ahmed?’

“Y ou have posed an interesting problem. Come over here ready to go immediately and | will explain your
optionsthen.”

“How...?”

“I do not know fully mysdf, yet. But where thereis such awill, surdy away can befound. I will tell you
now that | have two fully functiond reflector ringsin the yard, but without very much ship around ether of



them. What | can do with them | cannot say yet. But timeisvery short, SO you make your preparations
and come asif | dready have an answer, dl right?’

“Blessyou Ahmed, | haven't asked April yet. Shell likely say ‘noway.’

“April isaremarkable young woman, Pete. She visits my field severa timeswith her classmates, and |
think she hasmore...I do not know theword...morejets in her than al of them. True, she may say no.
But | will wait for you nevertheless. Good luck and out.”

My legswere on autopilot, and as my talk with Ahmed finished, | arrived in aplayground full of laughing
children in blue jumpsuits, milling around in no detectable order. The South Trench Bluebirds, | recaled,
whose practice must be over. April was araven haired pixie with double pigtails and awhite shell
necklace— lunar snail shdllsleft by lunar snailsfrom the Centra Parks that had moved onto bigger and
better things— escargot at Duluth’ s restaurant, for instance. April collected them for Marie Duluth, and
got to keep the shellsin payment. | scanned the kids.

But | recognized Tamika swillowy figurefirgt, next to atdl birch slhouetted in the school’ s soft yard light
and then April next to her. Complications. | owed Tamikawhatever emotiona stability I'd gained in the
last five years and | was proposing going to Marsto save her predecessor. How would shereact to a
mission to save her predecessor? Jeanette might ask usto stay. | had a daughter with her and so much
history together...it had been my greatest wish that everything that had happened could go away and |
could have my family back again. Hope had died hard; Tamika knew that.

| loped toward them with ten-meter strides and caught the trunk of the birch with my left hand to help
bring mysdf to adignified hdlt.

Tamika s Eurasian features were calm but serious as she urged April toward me. April lesped thelast
few meters between us, into my arms.

“Tammy told me Mom'’ s hurt bad!”
| looked at Tamika.
“I caled Wddo,” shesaid. “1 haven't told her everything.”

“Yes” | said. | hadn't thought of telling him not to tell her. Thiswas going to be tough on her, | thought,
and unavoidable, now. “Let’s St down somewhere.”

There was a bench near the school entrance, an ordinary gray sintered moondust bench, with kids' initias
carved init. The other kidswere melting away, leaving usaone.

Whereto start?*“ April, your mother got hurt in acave-in and needs alung transplant within afew daysif
sheisgoingtolive”

“Shemight die? Y ou want to say goodbye before she has the operation?’

| shook my head. “ They don’t have any appropriate donors on Mars, or anywhere nearby. Y our blood
and tissue are the right type — they want you to be the donor.”

“Me?" Her eyeswent wide and her mouth formed ahuge“O” astheimplications set in. April had perfect
teeth. | tried to remember the last timewe d stuck a dental examiner in her mouth — should do that
every month, but things get busy — if it came to a custody fight, would that count against me? April was
staring at me— there' d been a question mark at the end of that “Me?’



“You.” | sad.

“But we're hereand Marsistherel” April looked up in the Sky in theright direction, blessher, and, ina
blink, pointed to the right bright red sar. | had to smile. What akid!

“Ahmed might be ableto get usthereintime.”
It was Tamika sturn to get wide-eyed. “Thisis possble?’

“He snot sure, but hedidn’t say ‘no’ right away. If April saysyes, we' reto pack and get over there right
away. Marsis setting, and it hasto be above the horizon for histhing to work.”

“You gill love Mom alittle, don’'t you Dad?” April asked.

“April, there are fill somethingsthat you' realittletoo young...”

“Nuts. I'll bet you don't even know that | know why my nameis April when | was born in January?’
“April!”

Tamikagiggled.

“Look,” | said. “Y ou can’t be that close to someone and not have fedlings, whatever they are. But my
fedingsaren’t so important now; it’syour lung. The question is, are you willing to donate alung to save
someone slife?”

April looked down at her chest, then drew aline with her finger from her collar bone down over her right
breast to the bottom of her rib cage. Her fingernail left athin crease in the blue fabric. She looked up at
me, scared. “ Either that or Mom dies, huh?’

| shut my eyes. No. Yes. “April, | don't know how they do operations like that but they can probably
repair anything they do in a couple of months or so.”

Tamikaput ahand on my shoulder. “1 think what they used to do isto split the breast bone, not the
breast, then pull the rib cage back, and take it out that way. But now, | think they can go in under therib
cage, through the digphragm, with al sorts of specid tools. Still, for alung, | think it would haveto bea
bigincison.”

April looked at her, then back at her chest and drew another line below her rib cage. Then shelooked at
Tamikaagan.

“Will it hurt?’

“Yes” Tamikasaid, “but not until after the operation. They’ Il put you to deep for the operation itsdlf.
They will have pillsto help you endure the pain afterward.”

It dawned on me that Tamikawas speaking in favor of saving thelife of the woman who was ill her riva
in my affections, no matter how much [ tried to deny it.

“Another ethicslesson?’ April asked.
“Yes” Tamikasaid a once, answering both April’ s question and mine,

“What goesin thereif they takethelung out?’ April pointed to her chest.



Waldo found out. They use adegradable air jell bag that serves as a scaffold and then dissolves away as
the new lung growsinits place.

April asked more questions and pretty soon we dl had agood picture of what wasinvolved. Findly,
April nodded her head with an expression so serious that only children on the verge of adolescence can

manageit.
“Cooal. | canded withit. Dol get to go to Mars? Or just my lung?’
Tamika smiled. “The lesstime a donated organ spends out of abody, the better.”

“Can | keep the scar, Dad? That would bereally gross. The kidswouldstare . They’ d be vacuum
boiled! Can | keep the scar, huh?’

People who think they understand kids should have one. | put an arm around mine and smiled.

“Look, there' s no guarantee that we can get to Marsin time. But we haveto play it asif we could, so
we re going hometo grab a change of clothes and an overnight kit. Everything el se we need we' Il get
when and if we get to Mars. Then we' re going to Ahmed Fahs’slaunch steand —”

“Beamridersl WEe re going to get to go on abeamrider!”
“Maybe, April. Maybe.”

“Maybe, Pete.”

We were in spacesuits with duffel bags on the spotlesslunar concrete of the experimental rocket base.
Mars hung red and brilliant about ten degrees above the west horizon, in Sagittarius. The Milky Way
outlined the distant western ring wall.

“ThisistheKorolev , or it will be when wefinishit. It looks abit, how would you say it, ramshackle now.
But it is more than strong enough. Stronger, redlly, without al the pretty stuff.” * This' looked something
like an outsized lunar wire-basket whed without ahub. It was at least fifty metersfrom center to edge
and lay onitsside, held off the regolith by three man-sized pogts. The lattice frame enclosed an

incompl ete ten-meter-long sausage-shaped cabin — the surface of this section was infested by
spider-like robots going about various tasks. Cables and pipesran around in open conduit on the outside
perimeter of thering, occasionaly intersecting pairs of spherical tanks. The conduit terminated
diametrically acrass from the cabin among some dark gray tanks with radiation warning symbolsal over
them. It looked very much likeawork in progress.

“Isthat redly enough? What if there saradiation sorm?’ The mass of abig liner and itslife support
systern can comein handy at times.

“Thereisasolar storm in progress, asit happens, but the drive& rsqyo;s magnetic field will protect you
from that. For aday or two of life support, you do not need the whole hull.”

A day or two. Theimplications of setting arecord like that started to sink in. 1t would be revolutionary
and not everyone liked revol utions— especialy unplanned revolutions.

Tamikaand April skipped over to it in their vacuum suits, kicking up small sprays of dust asthey went. |
stayed back with Ahmed.

“Wejust brought her down from aten-day hour hover test. Shefliesfine, Pete. The robots— they are



making somefind life support arrangements.”
“Where sthe door?” April’s asked, from the ship.

Ahmed' s face was unreadable for the reflected stars, but one can do an adequate shrug in avacuum suit.
“Thereisnot time for everything. plates on each end are removable from theinsdeif you depressurize
fird. You'll have vacuum tapeto sed it from theinsde.”

No. There was no way | was going to go through with this. Not thisway. “Ahmed...” | began to say no,
but what | heard mysdf saying instead was, “...just in case we are crazy enough to do this, how long to
Phobos?’

Ahmed waved a hand at an innocent-looking dome near the corner of the space port. “The mass
accelerator could push acomplete ship at three gravities. Likethat,” he gestured to the skeletd, partly
finished ship. “1t has so little mass, | could push you at up to five gravities”

Fivegravities? | remembered my caculation. | couldn’t concentrate well enough to do another one, but it
seemed that five gravitieswould get ustherein lessthan aday. Thisdidn't seemred. Interplanetary
journeystook months— well, weeksif you wereredly in ahurry. Five gravities...?

“How far can you push us?” April asked. “Can you hit the ship with the beam &l the way to Mars?’

“Ahal” Ahmed said, grinning. He produced asmal| transparent bag full of what looked to be dust, took a
handful and tossed it high into the lunar night. “Watch thisl” He pointed asmdl rod in the direction of the
dust that emitted nothing that | could see. But the dust particles began to twinkle furioudy asthey fell,
forming afuzzy solid cylinder with its axis directed toward Ahmed' srod.

“Fairy dus?’ April squeded. “Y ou havefairy dust! ?”

“Fairy dugtif you like, little one. The particles| push the ship with are trying to push themsdves toward
the center of this ultraviolet beam with little flashes of light of their own. If | could give them moretime,
they would do so. With these, | can push you asfar as| want — maybe to Alpha Centauri if | can shoot
the particlesfast enough! But you would have to dow down at the other end and | don’t have abase
there...” Hegrinned. “...yet. But Marsisno problem.”

“Fve Earth gravitiesisthirty times April’snorma weight,” Tamikasaid.
“How would | fly it?" | asked.

Ahmed raised ahand. “Oh, one a atime, please! Now — | can adjust the flotation beds | have on hand
to fit your vacuum suitsin afew minutes.” He pointed toward some coffin shaped objects. “Immersed at
neutra buoyancy, you will not fed so much acceleration. Everything isready; | only need to makea
rough mold of your form so we do not use too much flotation oil and have so much extramassthat our
acceleration is compromised. Y ou cannot fly the ship — there are no manua controls yet. The computers
will control everything— but do not worry, they are five times redundant.”

| stared at the ramshackle ring of lattice, pipes, boxes and cylinders. | did not need to take this chance. |
didn’'t owe her anything. “Thisislooking alittlelike pushing the limit to me, Ahmed, | might risk it mysdlf,
but with atwelve-year-old...”

“Dad...”

Ahmed cleared histhroat. “ Cabin conditionswill be very primitive, but it would only befor afew hours.”
He seemed to betrying to sal me on it. He'd known Jeanette, of course; the Moon was fill asmall



place. Was he helping her as much as me? We never redly know how others view asplit up; maybe he
thought it was my fault. Or maybe he...none of my business, redly.

“I’'mtight, Dad,” April said. “l can handleit.”
| looked at Tamika. Shelooked at me. Ahmed looked at hiswrist comp.

“Compared to the value of the experience, therisk issmal,” Tamikasaid. “Not many people have the
opportunity to do such adeed.”

Over thelast two years, | had cometo rely on her for such judgments. My mind was numb.

| thought of being sealed in that thin-walled tomb. Risk. Speed. Experience. Letting go. | nodded. A life
was at stake, onethat | had tried to write out of my universe but hereit came caling back like some kind
of ghoul for the unfinished businessthat was our daughter. Should what | felt be the controlling
congderation? Or was thisfate pounding at the door?

There seemed nothing | could do but nod and as| did my stomach becametight asadrum. It wasn't a
well-reasoned decision. Maybe | would get away with it.

“Very well,” said Ahmed “ Allah be with you.” He said that dowly, amost like aprayer.

The next hour was blur that ended with April and me floating in our acceleration beds in the cabin of the
skeletal spacecraft — avery functiona looking control room with racks of equipment, arat’s nest of
cabling, and bare titanium lattice girders wherever there weren't screens. Ahmed had stuck standard
one-meter screens every which way to the point where the hull looked mostly transparent. The onejust
over my feet showed Mars, sinking toward the lunar horizon. We would have to complete our
acceleration before it came between us and Ahmed’ s drive projectors.

Incongruoudy, one screen overhead showed theKorolev on its pad as seen from Ahmed' s control center
at the edge of thefield. It looked more ramshackle than ever.

Just insde the one true opening of our cabin, astick-man robot under theKorolev ’s control held apand
that would function as our “door.” Asasafety measure, we would wait until achieving lunar escape
velocity before closing it and pressurizing the cabin. Our “ coffins’ sat on afloor bare except for apair of
trunks of life support gear. One would give us our air, the toilet was in the other. We could unpack that
once the cabin was sedled.

“Areyou ready, April?’

“Sure, Dad.” Therewastensonin that voice. A hell of alot of tension.
“Ready here, Ahmed.”

“Raisethe ship,” Ahmed told his comp.

“Theinstruction has been countermanded,” the soft, female, voice of the control center’ s Al declared.
“Port Captain Kdly wishesto spesk with whoever isin charge of thisflight.”

Ahmed groaned. “Thisismy launch, Kelly.”
“Korolev, put Kelly and Ahmed on the front screen, | said.” Mars vanished.

Bart Kdly, alarge muscular man with curly black hair, came on screen. | knew him from somewhere.



“Wecan't dlow this, Ahmed.”
“There are extraordinary circumstances, Bart. Any delay at al may cost alife”

“Which | understand may very well belost anyway. | wouldn’t want to lose other lives on the chance.
Fahg, thisisn't the time or the way to be setting any Moon-Mars speed records. Giveit up.”

“What,” Ahmed said between nearly clenched teeth, “do we have to do to satisfy you? Thevehicleis
space worthy — it has completed ten times the length of the journey in hover tests. | have enough
redundancy for computer piloting.”

Kdly smiled with teeth showing. “ There are Cidunar Republic resourcesinvolved here and ajudgment
cdl to makewhichisnot yoursaone.”

“Very wel. What do we haveto do?’
“Comply with the provisions of the Cidunar Space Navigation Protocol.”

Ahmed looked like he was about to explode. | didn’'t know Kelly, but thought adiverson wasin order.
“Pete Nelson here. Captain Kdly, | thought we werein compliance. What is your objection?’

“I don’'t have time to go through the details, Mr. Nelson. My autosec can arrange an appointment with
our legd dteff.”

| smelled arat. A specific problem can be dedlt with and this guy was doing everything he could not to
gpecify — it seemed addlay tactic. Whose ax was Kdly grinding?

“WEe Il correct whatever might bewrong and file again.”

“That’ syour privilege, but | just don't think it’sgoing to work. In my humble opinion, thisisjust too
risky. Kelly out.”

Findly | placed theface. “Ahmed, | think Kely used to fly L1 shuttles.”

“Of course hedid. And now he' s stuck playing port captain waiting for a shift leader’ s berth on adeep
gpaceion liner.” Ahmed looked furious. * Spacetransl —and they do not want to replace their ion
rockets! And the space crews— you need three times as many people to run an ion rocket liner as one
of my design; they don’t want to see that number go down. | bet someone in Spacetrans promised him a
berth if he keeps us here. This demonstration would be broadcast all over the solar system — and they
do not want to see that just yet! Y ou may aswell come back to the control center. We have, what,
maybe an hour to figure thisout.”

To get Ahmed toreally do something, tell him it can’t be done. April and | got up, clambered out of the
Korolev and headed for the control center.

Ahmed, Tamika, and | each had atermina and a section of the Protocol to study. Ahmed looked like he
could take a scimitar to someone’ s neck. Tamika sdick little page cut generally didn’t need maintenance
— but now she combed it furioudly with her hand. God knowswhat | looked like.

“Why don't we just go anyway?” April wanted to know. “Y ou know, like civil disobedience.”

Ahmed turned toward her, and waved ahand. “ Even though | built it, thisfacility does not belong to me;



| just get to runiit. | must obey the law or someone else will take my work.”
“Why won't the vac-boiled idiots let us go?’

“Because we are athreat to someone.”

“But that’ snot ethica ether, isit Tamika?’

Tamika clapped her hands. “No, it’snot, nor can it belegd. Look, guys, | think we reworking the
problem from the wrong end. Kelly may not have to giveus areason to bar our departure, but he
certainly had to give oneto the Port computer! Ahmed, can you find out what it was?’

He shook hishead. “I do not have the authority...”

Authority. Jeanette’ scousin, Tad Reynolds. | knew him only dightly, but he ran the Cidunar Republic’'s
public service corps. He could probably care less about me now, but in thiscase. ..

“1 know someone who does,” | said.

It took Ahmed’ s Al acouple of minutesto find him and put him on. Tad had a boyish shock of light
brown hair that made him look more 30 something than the 50 something | knew him to be. After |
explained the stuation, he pursed hislips, looked somewherein his office, and did something | couldn’t
seewith hishands.

“The human control provisons of Interplanetary Association Treaty,” Tad said after amoment.

“But I'm afully qudified pilot and April will be on board, too!” | was confused. Human control: aface
saving issuein the carefully negotiated detente between the United Nations of Earth and the Cidunar
Republic thirty years ago — the people at the bottom of the Terrestrid gravity well wanted someoneto
blameif thingsfdl on them, and the negotiators felt they had to allow some pretext of mord justification
for the U.N.’s unsuccessful power play. Human control was aformality these days— everything smart
enough to know it existed had human control burned into it.

“According to therules, April does not qudify as aredundant human control.”
“But kids her agefly all over the place”

Tad sghed. “A jet cycle sAl isn't smart enough to trigger the treaty provisions, Pete, and you' re going
beyond the one-light-minute treaty limit for back-up telecontral. It'satechnicdity, | admit— April could
certainly throw switchesif something went wrong. But we honor technicalities”

“So | need another qualified pilot?’

A long pause, then, “ Pete, Ahmed has gotten alittle ahead of the power curve, asfar as Spacetransis
concerned. Spacetransisa Cidunar company, but the board <till has an Earth mgjority. | don't think the
P.M. wantsto put vacuum in their hoses yet, even with alife at stake.”

Our current prime minister was as tough with his own people as he was soft with Earth. That, everyone
sad, would change with the next eection.

“Even Jeanette' s7’

Tad shook his head. “L ook, she' sfamily, but she' s burned family bridges, too, with her thoughtlessness.
Do you il care that much?’



| didn’t answer. | wasn't sure how well Tad could read my face through a space helmet visor froma
wrist comp cam, but | just stared at it. Yes| did care, no | didn’t. Go figure it out.

Whatever passed on that staring channedl passed. Tad cleared histhroat. “Listen carefully, Pete. We have
to dedl with politicd redlities.Listen carefully . | think I"ve given you enough information. More than
some people would want meto give out. I’ ve got to cdl it aconversation, now. Good luck. Reynolds

Listen carefully? It just occurred to me that someone el se might be listening too.

Honor technicdities? The Al would. Good luck, he'd said. If | were up to grasping at straws, there
maybe strawsto grasp. But if | wanted an excuseto walk away fromit, well, I’d been given it. No one,
not even Jeanette’ sfamily, would blame me. The whole damn thing was back on my shoulders.

“Hmm,” Tamikasaid. “The protocol articles specify human control redundancy. Piloting redundancy isa
Cidunar Republic requirement, which can be met by the Al. They are not the same requirement . Asan
adult with adegreein philosophy and aminor inlogic, | could more than satisfy the human control
redundancy requirement, and you and theKorolev *s computer would satisfy the piloting redundancy
requirement. Y ou don’t have to have two qudified pilots.”

Ahmed dapped a hand down on the desk in front of him. “They would cal that evading the spirit of the
law.”

“But not theletter,” Tamikasad.
“Isit cheating?’ April asked. “Ethicdly?’

Tamikafrowned deeply. “No,” shesaid at last. “It isuncomfortably close, but it balanceswhat is
uncomfortably closeto misuse of law by the other side, | think. And there isthe possibility of saving alife
to tip the balance toward the greater good.”

Left unsaid was the possibility of harm to her; the possibility of losing April, and possibly me—to an
accident. Or her losing meto Jeanette if we succeeded. Could my little family be put back together
again? Only three or four years ago, | would have asked nothing more of thisuniverse. Could | resist an
attempt by Jeanette to do so now, once we were on Mars?

“Ethicdly,” Ahmed said. “I think Allahwill forgive usfor trying. And | think otherswill forgive usif we
succeed. Thisisnot abusinessfor cowards. Jinn,” he addressed his Al, “put another fluid bed on the
Korolev , and compose anew flight plan with Tamika as cybernetics officer. Our move.”

Ahmed had been the Lunar chess champion afew years ago, | recaled. He had moved quickly and the
opponent had run out of timein the end game. Bt...

“No!” | sad. “Ahmed, wait!”
Everyone stared at me.
“Jnn, hold that.” Ahmed looked deflated. “But | do not blame you, friend.”

“It'snot that,” | said. “We need to do what you were going to do. Kelly and hisfriends will attack the
new flight plan with every argument they can think of.If we give them time to do s0.”

“Of course” Tamikasad, “but...?’



“Let’sget everything ready, and then file the plan at the absolute last second. Ahmed, whileit’sbeing
filed, cal Kely. He s probably got usflagged, but if he's busy, the human approva will go to alieutenant.
And fileareturn plan for our hopper at the sametime.”

A big grin split Ahmed' sface. “And ahover tet plan for one of my other spacecraft. Whilel am
discussing hisruleswith him...” helaughed. “ They will be saturated, and while these discussons go
on...” heraised hisflat hand up from the desk toward the ceiling. “...off you go!”

Half an hour later, off wewent. TheKorolev lifted itsdf gently on itsauxiliary jetsto about ten kilometers
atitude and put itself between the beam projector and Mars. “Fairy dust” rose toward us, flashed into
plasma, and we legpt Marsward. But | hardly noticed the accel eration because, on the screen above me,
Kdly'sfaceturned livid at the bull Ahmed wasthrowing a him.

I’ll give Kdly credit, it had only taken him fifty secondsto catch onto what had happened. But in those
fifty seconds we had reached lunar escape velocity.

“Emergency abort!” he thundered. “Override the experimentd field' sAl!”

We could hear the port Al respond over our link. “Thereisno emergency,” it said. “However,
interrupting a beam launch in progress would endanger the occupants, creating an emergency. The abort
cannot be executed.”

“I'm telling you on human authority thet thereisan emergency,” Kely tried.

Tamikagiggled, andin asecond | redlized why. Kelly wastrying to get a state-of-the-art exaflop
cybernetic system with full accessto dl theinformation into an Asmovian logic loop. It had probably
checked every possibility and modeled the psychology of its reply adozen times before Kelly even

finished spesking.

“The telemetry on the spacecraft shows no immediate danger. Could you please specify your reason for
thinking there is one? Also, cutting the beam now would leave the spacecraft on avery inconvenient
trgectory for rescue. Do you wish to take responsibility for acommand override?’

Kely opened his mouth, then shut it and stared. Findly, he said. “Fahg, firstyou figure out away to get
them back while | call somepeople . Then, I'd get ready to clean out your desk. Kelly out.”

“Having aclean desk isagood idea,” Ahmed replied smoothly. “Perhaps at the end of the day will see
whoseismost clean. Mine, or yours. Fahs out.”

Kely'sface vanished.

Ahmed' sreplaced it, and he looked worried. The “secure” superscript indication appeared on our
screen. He glanced up to where he knew the notation would appear to us.

“They’ll know we have a secret now, but | need to tell you this. We dodged one there; the trgjectory is
not that inconvenient for usto abort, but the port Al did not redlize that because there are some things
about thisthat even my Al does not know. But, if they think of it, the Deimos base projector can send a
beam to push you back toward the Moon from almaost any point between here and there.

“If you want to avoid that, you will have to quench your magnetic field, then bring it up again twenty
gigameters out from Deimos. At that point, the only plausible abort will be to Deimos and they will be
faced with afait accompli. But while your field is quenched, you will be vulnerable to solar radiation
storms, so let us hope you think of something else.”



“Usthink of something ds=?’
It was dmost a second before Ahmed replied. Half asecond of lightspeed delay aready!

“They will bresk into this supposedly securelink in secondsiif they have not aready done so, but they
cannot break into your minds. Anticipate. Use the lightspeed delay to act instead of react. Now, Allah be
withyou.”

“Ahmed,” Tamikasaid. “Y ou have taken agresat risk; rightly, | think. But what are you going to do?’
We waited a second and then saw asmile on Ahmed' sface.

“| should not say everything. But for onething, | will call apress conference. Ahmed out.”

Act instead of react.

“Will they push us back with thefairy dust?” April asked.

“It' spossible. | depends on who'sin charge of what, | guess.”

She sighed. “Wéll, it’ stoo bad about Mom then. But | guess as mom’ s go, she' s about athree. | can
ded withit.”

“April!” They teach kidsfuzzy logic in fourth grade now; nothing is either-or anymore—it'sadl ona
scale of oneto ten.

“Pete” Tamikasaid, “she' sredly just saying what Tad was saying — only being more honest. April,
remember your ethics. What' s the equivaent inverse situation to your donating alung to your Mother?”

“Her donating alung to me? Oh. | see. Do you think she would? Dad?’

What would you do, Jeanette? Would you come back from Mars? 'Y ou wouldn’t come back to raise
your kid, but would you come back to save her life? Or would there be an excuse?

“Sure shewould, kid.” | said. Why make things any worse?

“If welived,” Tamikaadded, “in the sort of society where you would not make the effort to save her, it
would aso beatimein which, | think, she would not make such an effort to save you. Good deeds, |
think, lend their way to an atmosphere of good deeds, so even if thereis no direct reciprocity, al benefit.
Meanness, on the other hand, leads to emulation aswell. Be careful * not to do unto others as you would
not wish done unto yoursdlf.'*

“Jesus?’ April asked.
“Inaway. But first, K'ung Fu Tze”
April aghed. “I fed heavy.”

Wewerein skin-tight vacuum suitsfloating in ail, nominaly in the zero gravity of neutra buoyancy. Still,
there were cues. There was no oil in my helmet and my tongue felt heavy. | could fed the skin on my face

0.

Ahmed looked grim. He was tranamitting in the clear. “ They will make me shut off the beam soon. | am
sorry. The beam from Phoboswill arrive in two hoursto push you back. Ahmed out.”



But before hisface vanished, he gave usawink. Obvioudy, he thought we still had a chance.
“The splashisdready getting dimmer,” Tamikasaid.

| looked to my right, at the screen showing the ring center. The “ splash” was where theincoming fairy
dust blasted itsdlf into plasmaand was reflected by the magnetic field. It was dimming — that meant less
energy. But | felt just as heavy — we were still doing four gravities. How...? Of course!

“More mass, lessvelocity,” | said findly. * Energy goes with masstimes velocity squared, but thrust just
scaes directly with masstimes vel ocity. Twice as much mass at hdf thereative velocity givesthe same
push, but needs only half as much energy. So the splash isdimmer.

“But that’ s not why he did it. The lower velocity stuff takeslonger to get to us, so it hasto leave earlier
— he' sfigured out away to send us all the push we need before they shut him down!”

“Doesthat mean hisbeam will ill be pushing us when the Phobos beam hitsus?’ Tamikaasked.

“Probably.” | tried to imagine us caught between two blobs of plasma, one trying to push usto Mars, the
other trying to push us back to the moon.

“Dad,” April said. “If wemovealittle, will our fairy dust follow our ultraviolet beam? Like Mr. Fahs
showed us?’

“Yes Wdl, maybe.” The sdewaysthrust of Ahmed' s particles had to be minuscule. “ Korolev, what
kind of sdeways deltav can the beam follow?’

“About haf amillimeter asecond at this distance.”
“Get started,” | said and focused my eyes on Polaris. “ That way.”

“We are dready moving that way a almost ameter per second, to stay in the beam center. The beam is
not tracking us exactly, sowe have to trackit . Thisisnot norma, but within our limits.”

“Of course! Ahmed' s giving us some maneuvering room. Okay, you give us half amillimeter asscond a
right anglesto that, just in case the bad guysfigureit out.”

1] Dm”
“Can the Phobos mass beam find us,” Tamikaasked, “if wedon't giveit aUV beam to follow?’

| had amoment of hope, then remembered one of the redundancies. “ Damn. Unfortunately, yes. Ahmed
has corner cubes along thering just in case the ship’sUV lasersfail. Asaback-up, the beam site can
shoot alaser at us, and theincoming particles can follow itsreflection asif it was our own laser.” But, |
thought... “But not if we cover them.Korolev , can you cover the retroreflectors?’

“Not at this acceleration. My robot’ s servo motors can't lift their own armsin this.”
“Why didn’'t Ahmed give them stronger motors!”

The question was rhetorica, but theKorolev answered it. “ These are lunar robots that were put aboard
a thelagt ingtant.”

Of course. “Can we reduce the reflector field to what they can handle?’

“We can, but then we would not be in position to rendezvous with a decel eration beam at the end of the



coast period. Also, | cannot reduce it quickly; the energy tied up in the reflector’ s magnetic field hasto
be radiated away and we don’'t have afull complement of radiators.”

“How dow can you go and gtill make the rendezvousif you giveit an hour?’
“Three point one four two gravities”

“Let’stry three point two.”

“My robots cannot....”

“Not your robots. Me.”

I lift weights— most lunar folk do. Theimage of lunies as wesklings haunts us and some of us
overcompensate; lunar weight lifters have won three Olympic weight lifting medals even though the
population of the moon islessthan that of alarge city on Earth. | even lift when I’'m on Earth, wherell
was just amonth ago. The human body has alot of margin built into it; they say we can take four gravities
amog indefinitely.

But, truth betold, | hadn’t been lifting that much. When theKorolev got down to three point two
gravities, | damn near couldn’t get out of my acceleration tank. | learned very quickly that | had to plan
every step. Over to thelife support chest with thejohnin it — therewas atool kit in there aswell. Rest
standing — | didn’t dare sit down. Over to the door. Rest.

When thiswasal over, my near middle-aged body was going to pay for it, big time. Every ordinary
motion seemed to take an extraordinary effort — it was much moretiring, initidly, than just the additiona
weight would suggest. | had to take the “door” panel off mysalf — we hadn't sealed and pressurized yet,
but it il took fifteen minutesto get my head out of theKorolev 's cabin.

The* splash” wasahuge, brilliant, violet ball below the ring with a spike stabbing up through it asasmal
portion of the plasma escaped dong the magnetic fidd lines that went through the center of thering. The
black tube of the reflector eectromagnet ran overhead through the center of the framework supported by
big“X” braces every five meters— aring within aring. Actudly, with dl the force from the plasmabeing
applied to the magnet, the ring frame was hanging from the loop rather than loop supported by the frame.

At my present weight, the lattice structure of the ring looked downright flimsy. There was acatwalk on its
bottom, but it definitely didnot look designed for someone to walk around on it a over three gravities.
Not only that, but it wasn't immediately clear how | would get on it — what was an insgnificant
half-meter drop from the cabin frameto the lower longerons of thelatticering in lunar gravity now looked
like the bottom of the Grand Canyon.

You d go down awall likethat by rappelling, | redized. It may seem ridiculousto rappel down a
half-meter door ledge, but that’ sjust what | did, anchoring one of my safety tethersto theholeina
vertical longeron above the door. | wrapped the line around the shaft of auniversal driver from the tool
kit asakind of friction bearing and used that to partly support my weight as| dropped one foot down to
the framework and then the other.

Next to the cabin and a cross beam, the longeron held my weight. Still holding onto the safety line, | took
astep out.

The frame bent under me, curving down over a centimeter, | guessed. The groan of composite longerons
bending conducted its way from the abused frame through my feet and bones and into my ears.

“What'smy margin?’ | askedthe Korolev .



“The gstresson theframeis over the redline limits, but still 20% below expected strength. | am
compensating for the frame distortion with active tension controls.”

Okay. | told the clip on the safety lineto release itsdlf, reded it in, and stretched to attach it to one of the
magnetic loop supports ahead of me. Supporting part of my weight with the safety line and part with my
fet, | took afird tentative step. There were guide wires, but they didn’t look like they would support
any dgnificant weight; | ignored them and hung on to the safety line.

The catwal k bent darmingly, but didn’t break. | took another step. This got me close enough to reach
forward and attach my second safety line to the next support. | had to rest after the smple act of holding
my arm above my head long enough attach the clip.

So. Half brachiating on safety linesand half walking, | got to thefirst retroreflector. It was afull five
meters over my head — an inggnificant height on the moon, but amountain in these circumstances.

Plan A had been to climb up there somehow and detach it with my tool. No way.

Plan B was my flare pigtal. | took careful aim from amost directly below, bracing my shooting arm on the
frame. The minirocket from my first shot missed to the right and | was rewarded by abrilliant flare high
above the spacecraft.

The second shot hit the frame below the retroreflector's platform with ashower of sparks— and the
smashed minirocket fell at incredible speed, missng me by afew centimeters. The third shot hit the right
gde of the retroreflectors platform and did nothing obvious. | put my arm down and rested. | could think
of nothing to do but try once more.

Thistime, the platform tilted, breaking free on one side.
Another shot missed. If | could just hitit onemoretime...

| did and was rewarded by the entire retroreflector falling down through the frame and into the plasma
ball below me. It had taken dmaost 45 minutes. | knew without asking that my act of half swinging on the
safety lineswastoo dow. | would haveto risk my entire weight to the flimsy catwalk. | resolved to move
swiftly — things take time to yield and break.

Getting started was the hard thing, like diving into acold lake. | knew it would probably work — 20%
margin in theory — just like you know that, in theory, you' Il survivethat cold plungeinto the lake. But |
didn’'t fed that way. That catwalk could snap, dumping me into the white-hot splash ball below me. |
stood there, frozen by doubt, and took another ook up at our destination, asif that would fix my resolve

again.

It did. As| looked, Marsingtantly changed from its norma bright red to an incredibly brilliant purplish
gray. They had started, damn them, and | still had two retroreflectorsto disable. | turned to make my
way back to the cabin. Pete, they’ ve beaten you. Faceit. Y ou don’t care that much. | could take getting
beaten, but did | want April to see me give up thisway — with her Mom’ slife at stake? Tamika swords
haunted me — suppose things were the other way around? What if it were April’ slife at stake? Why the
hell couldn’t those idiotsin charge of the mass beams and the lasers see that — it could be them! What
businesswasit of theirsto siop me?

| became very focused. Risk to mysdlf and others, feasibility, the whole ambiguity of my mission faded
into the background. | wastrying to do something and someone else was trying to stop me. It wasnow a
contest of will and having comethisfar, | intended to winit or diein the attempt.



My anger gave methe surge of adrenain | needed, and before | could talk myself out of it again, | turned
and amogt threw my right leg onto the catwalk.

Down it bent, but | had my left leg ahead beforeit finished bending. Walking on the catwak between the
X braceswas like walking on arubber sheet, but it didn't break immediately and | didn’t stop long
enough to find out if it would; it must have taken me less than two minutesto get another third of acircle
around the ring to the X-brace of the second retroreflector.

| attached a safety line, sagged againgt it, and rested.
When | caught my breath, | shot the retroreflector off with five minirockets. Getting better, | thought.

But | was sore, terribly sore. There was a sharp pain in my right knee. Therewas an incredibletensonin
my neck, and | couldn’t massage it in the vacuum suit. One more retroreflector.

| charged out along the rubbery catwalk faster thistime and arrived dower and exhausted. It took me
minutes to catch my breath and summon enough energy to raise the pistal.

With my body too tired to shake, my first shot hit right where | wanted it, and the retroreflector’s
platform tipped and fell back with acrash that set the whole X-brace vibrating. Out of aignment,
definitely, but the thing about corner-cube reflectorsis that they don't have to be aligned. | had to get it
off entirely. One more shot would do it.

| pulled the trigger and nothing. The magazine was suppose to have twenty shots, and I'd only fired
twelve. | looked at it; eight shots remaining. Did aminirocket misfire? Wasit il Stting in thelaunch
tube? Did | dare look? What would happen if it was and | fired another rocket into its ass?

| wastired, tired, tired. Three point two gravities werekilling me.

Three point two gravities? | took the flare gun, pointed the launch tube down and gently tapped it against
the X brace. With a sudden clatter, the bad round fell out of the gun and onto the catwalk. It lay there,
bright red and just as dangerous as the color suggested.

Brilliant, Pete. Why didn’t you, | asked mysdlf, do the tapping with the launch tube pointed down into the
splash? Now, do you just leave it there and risk elther its propellant charge or itsflare going off at some
inopportune time, or do you knock it off the catwalk and risk triggering it then and there, with afoot or
hand involved?

What was done was done. Recriminations could wait. Which way was the damn thing pointed? Toward
the cabin, of course. It would knock ahole through it, fry the insde with its exhaust, and put another hole
in the opposite sde whileit exited.

| took the universal driver, placed its ten-centimeter shaft next to the bad round, and gently pushed the
nose of the little rocket so its nose pointed out away from the cabin and its exhaust end pointed in toward
the center of thering. It didn’t go off. Maybe | could get rid of it entirely. No, | thought, don’t borrow
any moretrouble. Leaveit there.

| turned upward, neck protesting, and looked at the retroreflectors platform. | braced my arm, shot,
missed, shot again, and the flare went off when it hit. | shut my eyeshard . Theinsde of my helmet stank,
| redlized. | didn’t want to think of what the rest of my body would smell like when | got out of the
tightsuit. | dreamed of a hot tub. If one had been available just then, I might have given up on everything
eseandjumpedinit.

When | opened my eyes, | could see nothing but haze &t first. There were lights and displaysinsde my



helmet, but | couldn’t see them. | waved my hand in front of my faceplate. Nothing. | blinked hard and
opened them again. Thistime, out of the corner of my left eye, there was something. My air indicators
which should be apair of green, yellow or red circleswere akind of gray and shapeless blob. | blinked
again— clearer thistime. | let out along sigh.

“Pete, Tamika.” Therewasalot of concernin her voice. “Areyou dl right? It looked like aminor nova
out there”

“Tel me about it. My eyes are till recovering — bright spots floating around in front of me. | can’t see
the retroreflector. Isit ill there?” How was | going to shoot it off if | couldn’'t see clearly?

“It' sgone, Pete”

Doneit. Somehow I’ d gotten it done. The Phobos beam couldn’t find us now until we wanted it to. But |
needed rest; whatever energy | had left in me evaporated as soon as | knew |"d succeeded. | was
literdly Sitting in the harness to which my safety line was attached — the legs were completely gone.

“I’m going to stay out here until acceleration stops; | can’t move another meter.”

“No, Pete,” Tamikasaid. “We have to increase acceleration again. Y ou need to get back to your fluid
bed. Another sixty meters. Y ou can do another sixty meters.”

| groaned. “No way.”

“Turn up your oxygen.”

“Oxygen?

“That' swhat those heavy professiond athletes do on Earth.”
“Okay.”

| focused on the left blob and said “up.” 1t blinked, signifying an increase of five percent. | did that Six
more times and breathed deeply. My vision started clearing more rapidly.

“Okay,” Tamikaasked. “Can you move now?’
| could.
“Comeon, then.”

Okay, | told mysdlf. If shewantsmeto doit, | should. | owe her. | gathered mysdlf for one more mad
dow-motion dash for the cabin that got dower and dower and dower and wobblier and wobblier. My
kneewaskilling me, and hafway there | had to shut my eyesto concentrate on moving it, blinking open
just often enough to put my feet on the catwalk. It hel ped somehow to forget about the goa however
many meters ahead and just concentrate on moving my exhausted body.

| ran into something, of course, An X-brace. At least it wasin aplace where the catwalk didn't sag.
Timeto rest again, and thistime, oxygen or no, | redly had to lie down.

But | opened my eyesfirgt, and found | was dmost there. April and Tamikaweretherein the cabin
“door,” arms extended, urging me on. Just two meters|left. Panting, | somehow held mysdlf up, gained a
little strength and hurled myself forward and in three heroic steps, crashed into the cabin wall. Whilel
rested to gain strength for that one last climb into the cabin, | took one more look up.



Marswas red again. The Phobos guide laser had been turned off, or at least was no longer pointed in our
direction. Whether it was Ahmed’ s random course shifts, our tiny maneuver, or disabling the
retroreflectors, something had worked. We were going to get to Mars. Maybein time.

Whatever memories | had of climbing back into the cabin and into my acceleration bed were gone oncel
woke up. It was dark, but | could see by the Marslight relayed by our viewscreens. Mars showed a
visible disk now — better than half way. Tamikamust have sedled and pressurized the cabin — the
normdly tight parts of my vacuum suit were dack. | confirmed thiswith aglance at my hemet’ s heads-up

diglay.

So | was ableto take off the helmet for thefirst timein twelve hours. The cabin was completely slent —
whatever fanswere at work were too far buried to be heard. When they finish work on theKorolev it
will rotate for centrifugd gravity, but for us, the coast phase of our journey wasin zero gravity. How had
| gotten here, | wondered. | remembered Tamikaand April beckoning.

“Tamika?”

“Oh, you are awake. Thank goodness! We have about twenty minutes before deceleration. | have set up
the shower...”

Evenin zero gravity, every muscle in me seemed to scream with pain as | moved.

Ahmed had not stinted on the shower — it cycled a galon a minute— warm soothing water and hot air
flowing over me and sucked into the grate below. If only the twenty minutes had lasted longer. ..

| listened to Ahmed'’ s news conference on the way back in to Phobos. He smiled; he was very polite; he
only answered questions and told the truth — but he answered questionsin such detall that | was sure
Kdly would not be employed on the Moon much longer.

Nor would hisimmediate superior, who had acted against us without Tad Reynolds gpproval and had
thereby brought the weight of both officia and public wrath upon himsdf.

| a'so learned that, so far, our effort was not in vain. Jeanette was il dive.

We were met in space off Phobos by a old fashioned reentry shuttle— there was no time to go out to
Deimosto take the elevator down to Ascraeus Mons. And no time for the press conference that would
have entailed.

The shuttle commander and sole crewmember was a thin young woman with avery prominent nose and
asmile to match. She met us at the door, towed usto our seats, and saw that we were strapped in. We
hopped over to the Phobos maglev port and in minutes were on atrgjectory to the Jovis Tholisdome. As
soon as she cut the rockets, she asked for everyone' s autograph.

April dept until thelanding. But Tamika had something to say.
“ Jeanette wants more than anew lung,” she said.
So | had to faceit. | opened my mouth but nothing would come out.

“Life” Tamikasaid, “doesn’'t wayslet us be happy. If you choose to stay with Jeanette, | will hurt, but |
will be ableto ded with that. | understand the beauty of restoring something that was once broken, and



how that would appeal to you. If you weren't like that, | wouldn't love you so much. So | can't haveit
both ways, can |7’

We were strapped into seats across an aide. | couldn’t hug her — or be hugged.
“You are areal philosopher, Tamika,” | said, and mouthed akissat her.

She shook her head and | could seetearsin her eyes. “No, not so philosophica now. Now | am just a
woman begging for her man. What philosophy that | can give you isthat when you cannot be happy
yoursdlf, at least do that which creates the least unhappinessfor others.”

“Tamika,I...”
“No. Tdl meafter you talk to Jeanette. For you will not have really decided until then.”
“However | fed about Jeanette, | still love you.”

Theroar of our entry into the Martian atmosphere made further conversation impossible.

Everything is efficient on Mars— we were met by arobot ambulance with its own universal pressure
ramp. Dazed, the three of us unstrapped ourselves and followed the shuttle pilot in and were on our way.
April was under anesthesialess than two hours after touchdown on the Jovis Tholis university field.

Three hours|ater, Dr. Lada Baklinovatold us that the operation was a success. Jeanette was a ready
bresthing on April’slung, anew heart was starting to bud next to the artificial one, and anew lung was
growing in the left cavity next to that. Her prospects were excdllent. Aside from the injuries, Jeanette was
astrong, healthy woman and it turned out that there' d been little deterioration insgde. She' d tolerated the
stuff they use to help the prostheses very well. She probably would have lasted aweek or two. But it
was good that we came as quickly as we had, she said.

If we' d gone at one gravity, | thought, someone would have had timeto figure out away to stop us.

A week later, they brought Jeanette out of a*“ recuperative coma’ and she asked for me. So | was aone,
faceto face, with her for thefirst timein eight years. Whether it wasfluid retention, relaxation, or
something they had given her, her face, asmuch of it as| could see anyway, looked a dozen years
younger. She wasradiant.

“Pete, I'mterribly sorry,” she said before | had achance to say anything. “My mistake. | just got caught
upinthings, redly lost sight of priorities. | should have afamily, | should belong. Pete, thisisagreet place
to beafamily...they redready dlocating land. If you get in a the beginning, you could get hundreds of
sguare kilometers— we could found a dynasty. The divorce was amistake— let’ sundo it, start over.”

| shut my eyes. | could haveit. | could recover aquarter century of my lifeand giveit meaning again.

All I had to do was betray the only truly good person | had ever met. | would never be happy with
mysdlf if | did that and | would spend the rest of my lifewondering “what if” if | didn’t.

“I can't promise anything, Jeanette.” Coward, | caled myself. Make adecision.
No, | redlized, it wasn't solely mine to make. “ April needsto be part of this, too.”
“Thisistoo big, Pete. She'sonly twelve.”

“Thirteen, Jeanette. She turned thirteen the day before yesterday.” We d gotten aride to Olympus Mons



from Jeanette' s boss. He had alot to say about Mars and little to say about Jeanette other than to call
her a“brilliant, determined woman.”

Jeanette shut her eyes. “Five. Thirteen. I’ ve been busy.”
“I'll cdl herin.”
April camein and looked uncomfortable. “Hi, Mom, | gotta monster scar.”

Jeanette smiled more brightly than was natura. “I’ [l bet you do. Thank you, darling. Thank you so much.
April, honey...Pete. Isn't thisawonderful new world?’

| nodded. Next to Luna, it was huge and sprawling. Next to the Earth, uncrowded with lots of elbow
room.

“Therewill be rivers here— and forests. We can be among the first homesteaders. Everyone who'son
Marswhen they decide to openit up can clam afew hectares. They’re sarting to give it an atmosphere.
Inacentury or so, we'll be ableto run, breathe, swim, and play.”

“You're planning on living forever?’ | asked.

“I don’'t see why not. The genetic engineers are close. Very close. Pete, you could share it with me.
Forget the divorce, we can remarry ingtantly. Jovis Tholus domeisfive kilometersin diameter and only a
tenth of it isallocated. Y ou could go to high school here, April. Y ou' d be one of the first graduates. We
could beafamily again, just like before.”

April’seyes got wide, but then she frowned. “ That’ s kinda like putting a broken egg back together, huh?
Mom, thisoneis pretty broken.” April looked up a me, eyes glistening, then bit her lip and tried to look
very, very adult. “But I'd liketo live on Mars. Could Tamikalive with us, too?’

Jeanette opened her mouth to say something, shut it again, composed hersdlf, then said. “I wasthinking
just us. On Mars, you only have one...person. IPA lawvs— Marsisajoint project. Anyway, I’ m not
sure Tamikawould go dong with that. She'll do okay, April. She did before.”

“On the Moon, lots of people share. It'sno big dedl. Why don’t you come back and live with us?’

“April, there sthis big new wonderful world. Besides, thet...” Jeanette obvioudy struggled for words,
“...wouldn't befair to Tamika.”

“Huh? She' sokay. Look, you want to be part of afamily again or what?’

“April!” Jeanette sounded stern. That was alot of pressure to put on the kid. | wanted to say something
sharp, but suppressed it.

April suddenly got afrightened look on her face and threw her arms around me. * Daddy, why does it
have to be so hard?’

Why indeed? Leaveit to April to suggest away to have my cake and et it too — when you' re that
young, anything seems possible. By middle age, there’ sjust too much socia baggage. “1 think you were
right about the broken eggs, darling. But Jeanette will always be your mother. And there will be plenty of
timeto betogether in yearsto come. Especidly if she’ sright about living forever.”

| smiled and took April’shand and put in Jeanette's. In aminute they were both in tears and April —
very carefully — buried her face in her Mother’ s shoulder. Jeanette closed her eyesfor amoment. When



she opened them, glistening, | knew she’d given up.

“I'm very sorry, April,” shesaid. “Oncein the while the universe lets you put a broken egg back
together. We got one put back together — me...” Shelooked up into April’s eyesfor amoment, then
down. “...s0 | guesswe should be happy with that.” She turned her face up to me. “I’'m sorry, Pete, |
love you both asmuch as | can love anyone and awayswill. And I’ m very grateful.” She sighed and
pursed her lips. “But | haveto be true to mysdf. | haveto be out here, exploring— that’ s always going
to comefirst for me. I’ d love to have you to come hometo, but...but let’s keep in touch, birthdays and
things, good memories, okay? No hard fedings?’ She squeezed my hand and April’s.

Dr. Lada Baklinova came into the room then.
“Timeto let her deep, now.”

| nodded. It was aso decision time. The Martian authorities had taken onelook at theKorolev and said,
privately, that they couldn’t in good conscience let anyone go off in spacein that unlessit wasan
emergency. Strange things happen, true — but they were betting that it would be severa decades before
anyone got to Marsfrom Lunain one day again.

The CLS Von Braun was due out today, but they were holding her in case we decided not to stay — the
celebrity treatment was Tad Reynolds' doing. He was trying to make amends. But the next ship out
wouldn't leave for three months, and that was afour-month voyage with aVenusflyby. The Von Braun
could get us back in ten weeks.

“Jeanette. They’ ve got a ship waiting for us. WEe ve got to go home now.”

There, | saidit. | had in my handswhat I’ d dreamed of for all those years was offered to me, and |
turned it down. Except that it really wasn’'t my dream. Five. Thirteen. However long weadl lived, I'd
never get those years back.

She nodded, but looked into my eyes and pleaded with them one last time.

| knelt by her bedside, reached gently across her, and we kissed one last time, for the memories, and all
the hurt came back, but it would have been wrong not to do it.

April kissed her mother goodbye, too. For the last time asachild, | thought. Five. Thirteen. Probably
twenty-one by the next time they met.

There were no more words and we | eft, somehow stumbling down the corridors to the reception area.
Tamikamet usthere and herded us, dazed, through the vans, the suborbital shuttles, and up the high
speed devator to Deimos for the ten-week trip back to Luna.

Aswe approached theCLS Von Braun , the sun sparkled off the huge butterfly wings of her radiators
and lattice work of her ion accelerators. They reminded me of the sails and hayards of yet another
bygone era

What do we gain?
April hugged me. “ She' sredlly more like asix or seven, Dad. Too bad.”
Tamikalaughed and pointed at hersdf. April ingtantly held up ten fingers.

| looked down on the rusty cloud streaked globe of Mars where my first love would make her life. What
dowegiveup?



Afterword — A Mars

| f we are serious about going to the stars, as we one day will be, we shal need to create propulsion
sysemsfor the job that will, incidenta to their main purpose, reduce the tempord size of the solar system
to about that of the world in the age of steam. Some twenty-second century writer might then emulate
JulesVernewith“A Tour of the Planetsin Eighty Days.”

Widll, to movethat fast, don’t carry your fud and engines with you; their mass holds you back. But this
requires atransportation infrastructure as congtraining and vulnerable as sted rails, highwaysor air traffic
control — with an authority structure to match. So, ultimately, he independent, roving spaceship of
romantic science fiction will go the way of the lone rider, the stage coach and the pony express of the
American (or Audrdian, or Argentine) frontier.

Technology advancement may kill the rocket erabeforeit is even born, but perhaps there will be afew
years of rocketsto Lunaor Mars, especidly if some paliticd earthquake alows the use of nuclear energy
for space-to-space rocketry. Rocket voyagesin the early days of space exploration will take months,
because fue efficient trgectories are so time consuming. Even so, manned spacecraft will never usethe
mogt efficient trgectories, caled “Homann trandfer orbits,” because at maximum trip time, trading adays
worth of consumables for same weight of rocket fuel will save severa days of travel time. Still, for
months at atime the commander of arocket spacecraft would be aking-like figure and his officers, his
nobles. When non-rocket propulsion systems reduce their lord captainships to something more like the
more temporary and constrained responsibilities of train conductors, and some resistance might be

expected.

Theisolation of Marsin the early dayswill, no doubt, figurein many poignant stories of family separation
and/or choices made between a chance for glory and family. And in that isolation, the kind of character
that flourished in the Earthly frontiers, the John Fremonts and the Annie Oakleys, may once again Step
briefly on the stage of history.

A World to Remember

ASOFT WHIRcaught their attention. A robot? To interrupt a Hive Father’ s conversation was not
incalculable, but it would have to be something very, very important.

“Honored Hive-Father, Honored Eldest-Daughter, something has been found. The origind isfar too
fragile— so it is still mostly encased in rock — but we were able to scan it and make areplica”

It handed the rectangular object to Eldest Daughter, who handed it to Althor.

“It” was astack of hundreds of thin sheets, bound at the edge so any pair could be viewed without
blowing away or getting out of order. After ten revolutions of an occasional decorative pin, thiswasa
find indeed. He opened it at random and scanned the sStrange characters. He emitted multiple tones and
closad it gently, reverently.

“Wdl! We d best get going on deciphering thigl”
Eldest Daughter took the object and opened it aswell, then began turning the sheets.
Suddenly she stopped, tentacles trembling.

“Look. A picture. A planetary system.”



“Not thisone, it gppears. It shows nine mgor worlds— this system hasfive.”
“The innermost ones would have been consumed in the red giant stage.

“Four worlds?’

“No, no. Only three. See, they count theice ball asaworld.”

“Hmm... if thisisto scde, it was arather large one. With abig moon. If it’s gone now, that would leave
the inner three to be consumed, then comes what you take to be thisworld, then the big giant, and the
world with the dmost homelike moon, and... well, it doesfit. The very innermost world, you think?’
Althor put atentacletip onit. “About theright Sze”

“Too hat, if the orbitsare to scale. Thiswas abig bright star, at least thirty times as bright as our home
gar. That' swhy its gone beyond the red giant phase already.” Eldest Daughter put atentacletip on the
third world. “ The temperature would have been right there. The bonestdll the rest. Their maleswere
nearly equa in numbersto the fema es— and while both genders were powerful by our standards, the
males were usudly bigger, and were born mae.”

“Hmmm. Then growing up femae would have been adifferent proposition, | suspect. A little more
Spear-driven than our uppity version!” Althor used upper middle tones of humor for that “ Anyway if
those two worlds are to scale— why they are huge. One would weigh a gedong there! How could they
ever get something off so massve an object, let aone with enough |eft over to vigt other worlds?’

“Hive-Father, it must have been quite aproject...”

Martian Valkyrie
MARTIAN VALKYRIE

| ,.ENRICOLOPEZ , am thefirst man to set foot on Mars and come back dive. But there are moments when
| fed aheroic death, like that of Robert Falcon Scott, would have suited mefar better. Better than what |
must live with, and what | must live without.

Back in Bergen, old man Halvorsen must still belaughing. Yes, heisill dive and intendsto live forever.
Any day now, the genetic engineers have been saying. Good for him. He does not dare die, | think, for
where heisgoing, they will not be so gentle.

Let him laugh, part of me says. Despite our problems, we got much more scientific data, core samples,
messurements, and everything. Our roversroved, our balloons floated, and our scientists have enough
datafor amillion graduate theses. So, in the long view of things, | suppose it matters not one bit who was
first on Mars or how we got back.

Except to me, and to history.

Four days out from Earth on our very carefully planned trgjectory, things had settled into anominal



routine. The United Nations s official expedition wasafour ship orbital armada, with forty carefully
chosen and politicaly representative scientists and astronauts and the latest hardware, including nuclear
therma rockets and power-assisted hard suits. With atrillion dollars spent in planning, programming,
research and development before thefirst cargo ships|left low Earth orbit, we had dl the requirements
covered. Asits commander, | would be on the firgt shuttle down and first on the surface. | had my
Speech memorized.

| remember the moment everything changed with vivid clarity. | wasin my double-sized cabin on our
flagship, theChang-Diaz and had just strapped myself into my bunk and ordered the lights down. | had
just started to dream about my wife, Linda, and other women | have known, when two loud tones
sgnaled an event important enough to perturb my seep schedule. | mention it because, even a the
expense of my dignity, | cannot resst thisirony. For thosewho bdievein sgns, thereitis.

A voicefollowed the chimes. “Enrico, thisisMugtaffa” Ahmed Mustaffa was the spacecraft’ s master
and my second for the expedition.

“l am awake. What isit?’

“Wejust downloaded a message from Thor Halvorsen. That Norwegian lunar expedition — it's
departed and it doesn't look like it’ s going to the moon.”

“Where esewould it go?’ | asked. The Norwegian’ stiny, stubbornly independent space exploration
effort had just assembled two lunar spacecraft in low orbit. Had they had another accident? Two years
ago, they had lost the suppliesfor aNorwegian lunar base camp when their cargo ships had failed to do
the lunar orbit insertion burn. Cut rate space programs are the most expensive kind, | told mysdlf. Would
we have to rescue them and sacrifice some or dl of our own misson?“What isthe message, Mustaffa?’

“All the message said was, ' Norway mission headed toward Mars— Halvorsen.” But there sa press
release gppended. Thefile' sunder ‘Halvorsen'

| suddenly felt cold. It was no accident. Had it been anyone dse, | would have taken thisas a historical
joke, but, a generation ago, Halvorsen had found the buried glacier in the rim of Amundsen Crater near
the lunar south pole— with atenth the usua budget. He took his nation’ s history of exploration very
serioudy, and he had dl the daring and competence of hisforbearers.

My cabin featured a small desk next to my bunk, and over the desk was my vid, amosaic of sixteen flat
high-resolution panels joined seamlesdy in acommander-szed interface display. A perk of office, but |
had to get out of bed to look at it. | resealed and adjusted my tight suit, undid the velcro restraints, and
swung mysdlf out of the bunk so | floated in front of it. The sterile circulating air chilled me— our vents
did their job so efficiently that they took even the smell of my body away beforeit could reach my nose.

“Digplay the Halvorsenfile” | said. Text and adiagram filled the vid.

| stared at the report in dishelief. They had launched themsdlves on aeighty-eight day trgjectory with a
chemical rocket, obvioudy intending to use the Martian atmosphere in an aerocapture maneuver. Many
studies going back to the 1980 s showed that was aterrible idea. It wastoo hard, they said, to design a
big interplanetary spaceship that would fit behind an aeroshidd. They said the dengity of the Martian
atmosphere was too variable to plan a precise thirteen-kilometer-per second aerobraking maneuver.
Without it, they said the mission called for some thirty kilometers per second of total delta-V, and this
required development of the nuclear-thermal rockets.

Halvorsen had laughed at them then, and now, apparently, had launched his own expedition.



“Mudaffa, one of three thingswill happen:

“Firgt, and most likely, the Norwegians will kill themsdlves. They will either burn up or fall to be
captured.” Perhaps, for afleeting moment, before good Christian conscience took charge of my thoughts,
| even hoped that they would.

“Two,” | continued, “if they, by main luck, manage to reach Martian orbit, we will probably haveto
rescue them. Thereis no way aship that smal could carry enough fuel for alanding and return, even
using aerobraking. They are counting on our supplies and our good heartsto stedl a share of our glory.”
We would, of course, perform the rescue. Ungracioudly.

“But, if dl the aboveis somehow wrong, the third possibility isthat Halvorsen will make uslook like
idiots.” Perhaps| feared that the most. He had been on the origina planning committee, but asthe
expedition had gotten bigger, more complex, more expensive, more politicaly influenced by the member
nations, and more compromised, he’ d become more and more obstinate. As one of those experts, I'd
had words with him. Finaly, he had stormed out of ameeting and not returned.

Now he was saying, in effect, that he'd been right al aong and that we' d spent atrillion dollars that could
have been spent better elsawhere. | shuddered. If true, the media would dance on the graves of our
reputations for yearsto come. That wastheworst case | could imagine.

Imagination, however, was never one of my strong points.
“Itwill beasAllahwills” Mudtaffasaid. “But |, for one, will try to avoid doing idiotic things.”

“9.Chang-D , put atelescope on the moon.” We were dready three million kilometers from Luna, but in
asecond, Mare Orientae filled the screen — three half rings bisected by the shadow line. 1t would be full
moon back home.

“Center it left of the Fargde limb, and give me maximum magnification.” Once the sunlit Sde of the moon
was off screen, the video intensity readjusted, and | could dmost see the shadowed lunar limbin
slhouette againgt the star clouds of Sagittarius. Tiny specks of light flecked the Farside of Lunanow,
explorers and settlements now almost a decade old. There was nothing moving, and for amoment | had
hope that Halvorsen’ s announcement was a joke — Halvorsen paraphrasing what Amundsen sent to
Scott acentury and a quarter ago.

Then | saw them emerge from our moon’ s shadow. Two spots of light, brighter than any nearby stars.
They seemed to be moving dowly relative to each other aswell as against the background.

A lineflashed between the spots of light. What? Of course. It was the specular glint as a cable caught the
sun just right. Halvorsen, of course, would have used tethersfor atificia gravity, after al our committees
and systems analysts had decided they were more problems than they were worth.

“Put adish on them and listen. Contact Mission Control. I’ll be up to opsin aminute.”

| dipped into my coverals. We should have been informed. | would talk to Dr. Worthing, man to man,
from the dignity of my command deck at the front of our ship.

But only three or four seconds had passed before: “Mission control wantsto talk to you.”

Of course. | shook my head hard to stimulate myself, pushed the door at the end of my cabin open and
emerged from my cell at the aft end of the octagonad common room like anew beeinto ahive. My hatch
thunked shut and “Blue shift” crew members glanced at me from each of the four “floors’ spaced at equal



intervas around the hull. | tried to gppear unhurried, and nodded to each of them.

There was a pole down the center of thisto guide passers-by, but, in adisplay of the zero-gravity
competence expected of acommander, | jJumped for the ops hatch directly from my cabin door.

Command ops occupied the forward end of the cylinder, some nine meters away, and | prided myself on
my ability to jump the distance without using the pole, shoot through the opening without touching its
sdes, and catch mysdlf with my toes.

My little maneuver went unwatched above. Mugtaffa was done, twirling his moustache, his dark eyes
intent on the command video display as Dr. Worthing of the U.N. International Space Authority gave
their version of events. They, he said, “welcomed al space exploration efforts’ but “was concerned
about the possible complications of another mission, and in particular, one formulated with so many
differencesin basic philosophy.” Thiswent on for afew minutes, then the ISA signed off.

“Nobody on the back line for me?’

Mustaffa turned toward me and shrugged. “What bureaucrat has the patience for atime lag between
speeches? We have half megabyte download of instructions on how to handle press questions from the
ISA. It sGMT midnight at Earthport — the public relations people are adeep.”

“The pressl Public Relations! Caramba ! What do we do about Halvorsen’s misson?’
Mustaffa shrugged. “ It appears we are to continue for now asif nothing has happened.”
“But what if they — Get aground line. I'll talk to Halvorsen mysdif!”

“Enrico, it isafter midnight in Norway and he must be eighty—"

“Waketheoldfart up!” | pursed my lips. Halvorsen, for al his obstreperousness, was alegend of space
exploration. It wouldn’t do to display my anger to the crew. “I’ll take it in my cabin.”

I’d worked for the U.S. NASA for twenty-three years, but | was dark-complexioned, had straight black
hair, and had retained my Argentine citizenship. This had made me politicaly acceptable asthe U.N.
expedition commander — and atarget for some of Halvorsen' s criticism. So, if he succeeded in beating
usto Mars, hewould get back a me, and prove me not only wrong, but unnecessary.

It took twenty minutes, but Mars Mission Control made the connection and | saw the old,
straight-backed, craggy-faced, iron-haired descendent of Viking barbarians, dressed in anight robe,
frowning at mein what seemed to be aliving room. At least the backdrop was a great stone hearth
strewn with models of rockets and moon rocks.

| started by asserting my authority as leader of Earth' sofficia expedition and taking an attitude of
outrage. “What do you think you are doing? Over.”

Forty seconds of lightspeed delay gives onetime to question one' swording with no opportunity for
recdl. | wastaking to aman many years my senior and an acknowledged legend. Thiswasnot a
pleasant way to converse.

“Wel,” he sad, pronouncing his“W” asif it werea“V.” “I am gtting in my home listening to Grieg. Per
and Ingrid are going to Mars. Over.”

The same crew that had gone to the moon with him. Per Nordli was a coal, tdl, diffident brown-haired
man. He had no cojones, but was otherwise respectable. But his wifelooked and acted like someone



more comfortablein abikini than a space suit. Make that haf abikini.

“Y ou sent that bimbo Karinsdatter!” | shut my eyesto regain my composure. | needed to interface with
histechnical staff on flight plans, to prepare contingencies, before we got too far away for comfortable

discussion. “Where are your people, your mission control center? | wastold you are heading amisson
control operation. Over.”

While | waited for his response, | shuddered to think of the problem Karinsdatter represented. Our Mars
expedition wasfull of men from developing Idamic, Orienta, and Hispanic cultures— and the
sponsoring nations thought the first mission would be hard enough without sexua complications. We had
carefully negotiated a decison not to include women on the first misson. Now Halvorsen, on hisown,
had decided otherwise. Bad enough — but for him to send Dr. Ingrid Bodil Karinsdatter, however
theoreticaly qudified, to Marswas an unforgivable insult.

Y es, for someit would be insulting just because she was awoman. But the problem was more because
of thekind of woman she was. After she had become famous, she spoke up for population control efforts
in opposition to many of the rigious leaders of Earth. She used anon-traditional feminist surname. She
had posed for that magazine. | and other NASA astronauts — especialy the women — had publicly
blasted her for that. In return, she made comments about American prudery.

Was Ingrid Karinsdatter someone to dangle before forty men fifty million milesfrom Earth? Ten of my
crew were from conservative Idamic countries. Now, in the Norwegians, | faced a culture whose idedls
of womanhood were ski champions, marathon runners, Vakyrie warriors, prime ministers, or Viking
queenswith nameslike Aud the Deep Thinker. To that, add the crazy license with which al these modern
European women display themsalves now that the fear of AIDS has gone.

| stared, tight-lipped, at the large, but smple and spare living room behind Halvorsen, waiting for
transmissionsto go there and back. Finally he shrugged, almost as a Frenchman would.

“I recruited Per and Ingrid who were with me on the Amundsen Crater expedition. Their children areold
enough to leave done now and | am too old and too blind to do anything but think and talk. But | still do
that not too bad,nel ?Ja , | know how you talk of Ingrid. But that isyour problem. Asfor misson
contral, thisisit such asitis. | use my house computer and my videophone.”

So their ganding army was this old haf-blind man standing in front of me. Who did he think he was?
Goddard? Korolev?VVon Braun?

“Odo University,” he continued, “is giving metime on their radio telescope and some volunteer help. That
isal. We only have atwo person expedition, assembled from standard modules. Over.”

| frowned. The Norwegians had bought their way into space with oil money and a cut-rate sngle-stage
shuttle design that NASA had smothered to degth. It had a payload of five tonnesto afive-hundred
kilometer orbit at best. And they’ d hardly changed athing since their moon escapade. There was no way
they could reasonably hope to get around trip out of that, | thought. They were planning on usingus —
they had to be — and that made me angry.

“Thisisn't fair, Halvorsen. Our lives may be put &t risk. Now will you tell Per Nordli to follow our lead;
to do just what we say? So we can get him and his wife back safely? Over.”

| waited. Halvorsen' s expression changed to ice when he got my transmission. “ nei! We plan that they
get back by themsalves! Asfor putting lives at risk, you do things so stupid and complex it isyou that may
dl die. That iswhy | walked out of your meetings.Uf Dah ! Bureaucrats, empire builders, and
egomaniacs. Bah!” Acrosssix million kilometers and through two sets of communications electronics, this



craggy gray old Viking speared me with the contempt in his nearly sghtlesseyes. “Itistoo late to be
talking such nonsense. Halvorsen out!”

Theimage dissolved to a UN link operator who told me that Halvorsen had hung up, not waiting for my
sgn-off. In retrogpect, | may have been too peremptory mysdlf, but ill, the insult stung.

| called astaff meeting to decide how to deal with the Norwegian expedition. It would take us four days
to rendezvous with our Deimos supply depot, refuel, deploy our landers, and be ready to mount any kind
of an operation, we reasoned. The Norwegians would most likely have trouble during aerobraking, so it
would be best if wewerein place before they got there.

Nobody wanted to call it arace, but we examined at our trgjectory marginsto seeif we could get to
Marsearlier. But the trgectory people told us the time to have donethat wasin low Earth orbit. Now, it
would est into our reaction mass budget more than mission ruleswould alow. The Norwegians, it
seemed, would get to Mars orbit before us. Dead or dive, but first.

Not if I had my way. We had plenty of fue margin — there ought to be someway of steding alittle of
that to shave some days off our trgectory. There was a planned mid-course burn only forty hours away.
If it wasjust alittie bigger....I1 knew my way around mission planning bureaucracies— | cdled the man
in charge of trgectory analyss and asked him if he could run some contingency cases that had looked
good to us. Strictly hypothetica? 1 grinned at the planner and he grinned back. He wanted to win, too.

It looked good.

Two dayslater, | was smiling and it was Halvorsen who was angry.

“We plan so our shipswill be out of your way. Now we al get there at once bam-bam and will &l be so
busy that no onewill havetimeto help anyone! And you use up your fuel margin! Over!”

“Y ou are mistaken in your exaggerations, Dr. Halvorsen,” | answered, camly. Dr. Obote, our ground
orbit andy<t, also exaggerated when he' d called to upbraid me for my non-nominal burn. But after afew
Swahili expletives, he acquiesced to thefait accompli and participated in the

“ discretionary-modification-wel l-within-misson-parameters’ officia cover.

“My fud margin,” | continued to Halvorsen, “isnot used up and we will arrivein Mars orbit well ahead of
you. For which you should be profoundly thankful if we have to rescue your people. Now that possibility
isanunplanned complexity and need for coordination. Over.”

| relaxed and contemplated our trgectory display with asmile. The arrivd time difference was up to five
hours, now — in our favor.

Finally, Halvorsen frowned and opened his mouth. “We have sufficient redundancies and do not require
or plan on your help. Y ou have enough problemsjust executing al you have planned. | ask you now to
forget we are there and concentrate onyour task. Over.”

| prayed for equanimity in the face of such arrogance, and my prayer was answered — with the Lord's
help, | did not lose my temper, but instead answered in measured tones. “I'm very sorry you fed that
way. But we can't let past disagreements stand in the way. When we....| mean,if it may be necessary for
me to rescue your people, | will need your cooperation. Over.”

| waited aminute to hear him snort and shout, “Halvorsen out!” Touchyhombre , Halvorsen.



We watched the Norwegians on our telescopes as it approached time for their course correction. Our
ships were getting closer every day, on pathsthat would arrive at Mars separated only by hours, and
within the last week had gotten close enough to that our twenty-meter basdline synthetic aperture optics
could see the details of their ship’s congtruction.

Each Norwegian ship appeared to be abundle of four squat cylinders sitting on their endsin a
saucer-shaped heat shield. Range and gpparent angle told me the cylinders were each about four meters
tall and two meterswide. The cylinders were capped by transparent domes, through which we could
occasionally make out one or both of the crew members. There were four holesin the heat shield, one
under each cylinder, apparently for the rocket exhaust.

The shipsweretied “nose’ to “nose” by atether dmogt haf akilometer long, rotating every fifty seconds,
at high magnification, it was like watching the second hand of aclock move. We expected to see that
clock stop and watch the Norwegians dock, untether, undock, do their burns, rendezvous, redock,
re-tether and, in what should be one of the dicier maneuversin astronautics, reestablish their tethered
rotation. | looked at the clock — they were serioudy behind schedule if they were going to meet their
window. Had something gone wrong aready?

Suddenly, one of the ships spouted fire for a couple of seconds. The acceleration was gpparently much
lessthan their centrifugal weight, because there was no sign of dack or vibration in the cable. Twenty five
seconds later the other ship aso fired when its engines were pointed in the same direction as those of the
first ship when it had fired. Thiswent on for five cycles. Nothing wobbled, nothing broke. Mustaffa, as
dumbfounded as | was, looked from the bridge video to me, and back again.

| shook my head. | had no idea of how complex their internal procedures and checks were, but the
operation viewed from outside was smple to the point of elegance— yet our engineers had justified
management’ s position of not trying spin gravity by citing the complexity and uncertainty of doing such
maneuvers. It was something that had never been done before with a manned spacecraft.

Well, now it had — and that tight spot in my stomach that had materialized as soon as| heard of
Halvorsen’ smission grew alittle tighter. We were up against someone who did not live by the rules of
managers, paliticians, and tame engineers. He did not respect thezonas intangibles . He and his people
could do things we could not. It wasn't fair. | thought about Ingrid Karinsdatter. It was most definitely
not fair.

Midway to Mars, | wasforced to have adisciplinary hearing. Planetologist Kadir 1bn Muhunnad caught
Sgag Kedar, our biotechnician, examining the Norwegian ships a maximum magnification, something
that would have attracted no adverse notice except for the data he saved.

| must explain. The Norwegian shipswere gill somewhat sunward of us and sun wasin near the plane of
rotation of the tethered ships, plunging their domesinto shadow for about ten seconds each revolution.
During thistime, glare vanished and one could seeinsde. The Norwegians seemed to use the domefor
relaxation — as a sun deck mostly — there were plants and acceleration couches, but amost no visible

equipment.

Whether Dr. Karinsdatter was aware of our surveillance, or whether she would have dressed more
modestly even if she had been aware of it, isamatter of conjecture. Our telescopes were larger than the
Norwegians carried and | doubted that either of them had thought that we could observe them; we must
have been just four very bright starsfrom their point of view. But Halvorsen, who sent them to plague us?
He might have thought of it. Oh, he might have.



In one of Sgjag’ sfive-second clips, Dr. Karinsdatter, aone on her couch, chanced to look through her
bubble, across the megameter of space between us, through the optics and the eectronics, from the view
plate, and right into my eyes. It was obvious from what she was doing that she had no idea that anyone
was looking back at her a such high resolution. Still, | felt taunted — and much more.

“In my country, she could be shot for this,” Kadir told me— as he viewed the video evidence just as
compulsvely aseveryoneese. “It is her reponsbility not to be seenin such away.”

Sgjag was removed from the telescope schedule, but | am sure he was just the one who was careless
enough to be caught. We al had access, and we al had times when we were the only ones awake on the
ship. Severd of us had vaid reasonsto be studying the Norwegian ships. We edited the logs after the
hearing; common sense decrees that not everything be saved for posterity. Not only that, but we did not
want to give Halvorsen the satisfaction of knowing what he' d doneto us.

The Norwegians gradudly passed below us and drew away. Their midcourse maneuver had put them
dightly ahead for now, and my hopesfor getting permission for an autonomous catch-up burn were about
nil. But | was sure | could dip afew more meters per second into the next scheduled one.

Another month had passed. Mars became a small, reddish, moon to our eyes, and in our telescope, we
seemed to fly over its surface. The communi cations time lag was gpproaching its maximum of six and a
half minutes. Soon Earth would pass sunward of us aswe coasted uphill to our destination.

We watched each other, we and the Norwegians. Officidly, we pretended they did not exist.
Unofficidly, forty men envied Per Nordli more and more, and praised our Mission planlessand less. We
had afew heated arguments, and a broken nose in theLeonov .

The Norwegians made no attempt to talk to us either. But time had not solved anything, and | had put off
making my contingency planstoo long. Our final midcourse maneuver was scheduled in two days and
things would be too busy then, and too locked in concrete, to coordinate any trgjectory changes with the
Norwegians. | caled Halvorsen.

With dmost six minutes between sender and receiver, one doesn't wait for greetings before proceeding
to business. After my testy preliminaries, | asked, “ Can you &t least tell mewhat kind of parking orbit
they are going to try to achieve? We may be able to match inclinations. Over.”

Hopefully time and alittle conciliation would put the conversation on a professional basis. We needed to
make plans and the communications round trip was esting up time.

His eyebrows went up and ahint of asmile crossed hisface. “ Commander Lopez, | provided dl of this
datato Dr. Worthing and your mission control two months ago. Per and Ingrid are not going into a
parking orbit. They plan to proceed directly to the surface. Parking orbit is aback-up. Over.”

“What?" With Halvorsen, | should not have made assumptions. He stared out of the screen at me as,
somewhere deep insde me, a sense of doom started to form. | was dealing with a different kind of
human being, aleader who dedlt with thelaws of nature directly, instead of through intermediaries.
Everyone s mission plans went to parking orbit — everyone' s except Halvorsen's.

History assaulted my mind when | saw his craggy, ancient face. Some recent — Halvorsen’sown
incredible Lunar South Pole mission twenty years ago. But in the mists there were Amundsen, Nansen,
and, of course, Lief Erikkson. Asto why Dr. Worthing had not told us? He presumably feared whét |
might do to make up thetime. He feared right.



“Did you receive?’ Havorsen asked. “Y ou are slent too long.”

| had forgotten to say “over” and wasted Sx minutes. | shrugged my shoulders, and struggled for interna
peace. | was not an inexperienced astronaut; | led explorations of severad mgor lunar features and was
second in command on the mission to the asteroid Eros, thetrid for thismission. I'd had dl the resources
of the United Nations behind me. There was no reason for meto be flustered. But | sat there in front of
the screen pickup openmouthed.

“Wdl,” he continued, “Thewholething | will run through while you figure out what you say.Ja , ten years
ago | left the ISA Mars conference. We have aready discussed why. Then | talked to our prime minister
who nodded his head to some things and shook it to others. Our space program is ameatter of national
prideja , but it hasto be a not-so-expensive program.

“So, officidly, | had the go ahead to do a smal moon base. The Italians have one, the Tysker, the
Nederlanders, even the Svensker!” Halvorsen scowled at this, and it was my turn to smile. If you look at
the Scandinavian peninsula, you see not golden fields of Nordic brotherhood, but aline of tal mountains
downitsmiddle.

“So our little single-stage-to-orbitNor gedraken flew ten missions and twice docked four payloadsto big
composite disks. Then we sent them both toward the moon. Y ou remember?’

Very well, | remembered. It had been afiasco.Both their seven-million-kroner base modulesfailed to
make nomina Lunar Orbit Insertion burns and had whipped by the moon out into interplanetary space. It
had been such aloss to the minuscule Norwegian space program that observers thought that it would
pretty much end the thing. But their parliamentary committee had met in closed sesson and voted more
of their oil money for asecond attempt.

The old man’ sface broke into the grin | would expect to see on the face of Satan himsdlf when he
acquires Halvorsen's soul. “Wll, our redl plan that was not.ne , nor did anyone notice where the
so-called moon base modules went after they picked up acouple of kilometers per second rounding the
moon.” Havorsen raised hiseyebrows and | got asinking feeling as| remembered that the date of the
Norwegian Moon base “failure’ was within amonth of our own Mars supply staging mission.

Halvorsen continued. “ Everyone said Halvorsen screwed up.lkke sandt ? Not so? Well, we let them
think that. Now | will put on the animation of our mission.” Halvorsen’ s face was replaced by a cartoon
of the “moon” mission as he narrated. “ The big disk was not just adocking structure, it was an
aerobraking heat shield, which ishow one should go to Mars. | say thisto you ten years ago, but al your
big rocket companies and everyone who wants to work for one someday say, ‘ no, no, too risky.” So
you then buy lots of big rockets,Ja ? Well, —”

Asthetrgectory lines on the animation bent past Lunatoward Mars, | forgot mysdlf. | yelled a him
despite the fact he hadn’t finished talking. “ Halvorsen, damn you, we only boughtfive ARIES heavy-lift
launch vehicles!” Hewouldn’t hear that until | waswell into regretting | said it, of course.

“...our ships have amassratio of seven and an exhaust velocity of three kilometers per second. That gets
usto Marsfast, easy. We do some phasing pair burnsto make sure we hit things right. Then we go right
into the Martian atmosphere like the American Apollo returned to Earth, except we use negative lift to
hold us down if there is not so much atmosphere wherewe come by. So, if ar isthin, we skim the
mountain tops and get at least capture, then hit our target on second pass, but if average, or more dense,
we can land first pass. No matter. After we reach termina velocity, we use rocketsfor the last half
kilometer per second. The computersthey need for this smple stuff weigh only ahundred grams now, so
wetake five each.



“The supply shipswerethetria run for the crew ship. They left two tiny satellitesin egg shaped
haf-Mars-day orbit with their high points at that | atitude, good for communicationsrelay and
reconnaissance. Then they left four full fue tanksin low orbit and landed on Mars to make more fuel for
our return from carbon dioxide with their solar cells. Thisisnot very efficient, but, with two yearsto doit,
the ground base tanks are now full. Thisissmple,Ja 2. Now Ingrid and Per will go to the bottom of
Chryse, asyou do,ikke sandt ?But they will go straight down. Now —”

My outburst about the heavy lift vehicles arrived then; | could hear my voice in the background. He
frowned, then grinned. “ Ja, Well those big companies with the jobs, what did they build next?’ He shook
his head in exaggerated sympathy. “Back to Ingrid and Per. They can get themselves there and back with
plenty of redundancies and no need for you to be concerned. Our ships we can park in Earth orbit and
useagain intwo years. It isyour super-complicated one-time mission about which you need be
concerned. Over.”

There was too much for meto digest, and no point in discussing things until | had.
“I copy. Thank you for the information, Mr. Halvorsen. Over and out.”

| sgned off with mixed fedings. My Padre taught meto “not tempt the Lord by putting yourself where
only He can rescue you.” Good advice in the cold scrublands of Patagonia, and good advice here.
Despite Havorsen’ s contempt for conventiona political and mora authority, the concepts of forethought,
at least, were not foreign to him. “Plenty of redundancies,” he'd said. | would hope.

In concept itwas smple. Elegant. The ISA caled it MSR, for Mars Surface Rendezvous, and dismissed
it astoo risky. At first, my mind boggled & aMars surface refuding operation. But with everything tied
down by Martian gravity, | redized it might actually be lesstricky than atank-module swap on Deimos.

Asl reviewed Halvorsen'svideo, | redlized the large spider legs on their supply modules placed the
tanks higher than on theAmundsen andFram, allowing apassive gravity feed. The compactness of their
deceptively smple design impressed me — the same piece of mass often performed two or three
functions.

Their base was not too far from where we planned to land, so arescue contingency would not perturb
our mission plan very much. There were only two of them, and they already had their own supplies
down. Infact, and thiswas thefirgt time | remembered thinking in these terms, while their expedition was
minuscule compared to ours, they had alot of stuff for only two people.

Halvorsen’ s sign-off arrived as | was thinking it through. “ Commander. What is now doneisdone. Mars
will be ahard enough opponent, without false pride to fight aswell. | tell thisto Ingrid too. Y ou should
know sheisin charge overdl. Sheisthe older, and has the broader education, and isabetter English
talker. Per isthe best pilot and likes to do orbits and numbers mostly, though he can do the other too ina
pinch. No matter. They do the job. If you meet my people, you will find Ingrid not so hard to work with.”

| stared at the screen speechless, not believing what I’ d heard. Halvorsen’ s commitment to women's
equality waswell known, and it was one of the many issues over which he had pulled out of the U.N.
project. Hefelt an al mae expedition, especidly alarge and long one, could become too restive, too
grumbly, too combative. But third world politics had gone againgt him, and he had stomped out. Now he
was having hisrevenge by decreeing that | would have to treat thiswoman, whose mores and
deportment | had publicly criticized, asan equd.

Not likely. It wasfar easer to smply ignore them, which iswhat we did for the next month, aswe
approached the Red Planet.



Marsloomed bright and full aswe rose toward it from the sun. Our nuclear reactor shadow shiedsdid
double duty aswe rode out aminor solar flare. Infact, it turned out that for the entire mission, the lowest
tota radiation dose wasin the cabins right next to the reactor shield — because it stopped haf the
cosmic raysaswell.

We learned later that the Norwegian ships had superconducting magnetic loops that channeled the proton
influx harmlesdy into their heat shidd, behind their propellant tanks. Another “unproven” technology, but
not only did it protect the Norwegians, but they actually gained afew centimeters per second push from
the interaction of the charged particle ssorm with their magnetic field.

Little good would that do them! Doing midcourse maneuverswith our fleet isnot trivid, but | found need
for another one. | wasademon: | sold it to Dr. Worthing and pushed the planning through with two sets
of books— the vector | intended to use would get usthere alittle earlier.

Four countdowns had to go perfectly, everything forty people have spread around had to be stowed,
four computers needed to agree on everything — it takes days of planning. But under my leadership it
went perfectly, and it added just enough delta-V to get us back ahead of the Norwegians without
creating big palitica problemsfor Misson Control.

The“race,” of course, had assumed David and Galiath proportions in the Earth media, and guesswho
was cast as Goliath? | was obliged to do interviews in which | decried any competition and said
conciliatory things about “my colleague, Dr. Karinsdatter.” When, asaresult of our “nomina” and
“planned” maneuver, we gradually pulled away from the Norwegians, the mediacried foul. However, by
that time, they could do nothing but throw words at us.

Not so Halvorsen. | wasin my cabin ten days before our Mars orbit injection when the Norwegians
threw us yet another twist. We watched it on the telescope, recorded it, and I’ m still not sure | believeit:
the Norwegian ships separated without despinning! The one on the approaching leg of itsrotation just let
go of itstether, and itsrotationa velocity instantly became additiona velocity toward Mardl It waslikea
stone released from an ancient ding, headed right toward my heart.

| stared for five minutes, then played the file back again. “Give metherevised arriva times,” | findly told
the computer.

It was as bad as | feared. The lead ship, theAmundsen, had gained only about thirty meters per second,
which would gtill leaveit still more than aday behind us when we got to Mars. The trouble was that they
were planning to go right down if they could, and we were going to do parking orhits, surveys, transfer to
landers and s0 on, before actudly going down. If al went right with both our plans, our firgt landings
would take place within hours of each other — theirsfirgt.

| stared at the screen and composed my thoughts for the next call. It would not be my place to educate
the I SA leaders under whose authority | commanded this expedition, but the experienced astronaut
within me was saying that the Norwegians had a chance. | needed to bresk the news gently.

At leas, if their landing was successful, it would minimize the perturbations of our extremely complex and
interrelated misson plan.

But on the other hand, our expedition would not befirgt, and | would not be the first man to set foot on
Mars. Once more, | reviewed our mission plans, the Martian weether, where our landers were and so
on. Therewas till achance,if the lead Norwegian ship didn’t touch down on thefirst pass. That, |
thought, would depend on Per Nordli’ s kill and nerve.

Not exactly, asthingsturned out.



The smultaneous deep space restart of our nuclear rockets was ten times as complicated as the chemica
midcourse maneuvers. but we did it without incident, silencing many critics. One after another, our ships
turned their damping drums and their reactors went critical. A trickle of hydrogen flowed into the particle
bedsto cool them and run the turbines. The computers did amillion cross checks. Deviations were within
nomind limits

We passed the orbit of Deimos — twenty thousand kilometers out — in good form. We would meet the
moon itself, with our supply depot, after our main engine burn at perigpsis put usin an dliptica transfer
orbit. At Deimos, we' d do a short circularization burn with our chemical auxiliary propulsion and “land”
on the tiny moon to take on propellant before sending landersto Mars. That was the plan.

Our Phobos camera sent a picture of our four shipswith the volcanoes of Tharsisin the background; it
was a pectacular picture. | felt amoment of triumph. Our mgjestic convoy, the symbal of Earth's
pioneering spirit, was headed in to mankind' s new planet!

Thisimpressive close formation approach, however, had been another “ discretionary” part of the mission
plan. Origindly, the shipswere going to comein a one day intervas. But that would have meant another
day before | reached the surface.

My moment of triumph was short-lived. Hours before, theAmundsen had made afina course correction
— an expected maneuver given the chancy aerobraking ahead of it. But the trgectory report indicated
that theAmundsen had actualy done amgor burntoward the planet! The burn had cut hours off its
trgectory, but it would hit the Martian atmosphere at adightlyhigher veocity, just an hour before our
burn. So the Norwegiansweren't racing? | thought about negative lift and vel ocity-squared aerodynamic
effects and could guess that something besides the race might have lead them to thissuicidd diveinto the
Martian atmosphere, but it was't very convincing. No, | decided, Per Nordli wastaking thisrisk so
Halvorsen wouldn't lose hisdiabolicd little race.

Madre diablo! Given theway he managed al the other news about the expedition, couldn’t Dr.
Worthing have heldthat announcement back from us until we were safely in orbit?

But no. Aswe gpproached our eight-hundred kilometer perigpsis, theAmundsen went past us, rounding
the rim of the planet. We watched its entry on images from the robot telescopes on Deimos— along
trail of fire covering amost a quarter the circumference of the planet, which then winked out.

Had theAmundsen crashed? Had it burned up before reaching the surface? | both feared, and — forgive
me — hoped that might be the case.

But no. We saw the landing pictures taken by an automated camera on the Norwegian supply ships and
relayed from Earth just aswe prepared for our insertion burn. Then there wasthat historic video from the
cabin of theAmundsen .

When Halvorsen has a point to make, he doesn’'t go haf way. Despite histalk of Per being better with
piloting and trgjectories, the first person to land on Mars with the Norwegian and United Nations flagson
the side of her shipwas Dr. Ingrid Bodil Karinsdatter.

“May their mafunctioning toilets line their vacuum tentswith their own dung,” Mustaffa muttered.
But other than that, there were just stony looks all through operations.

We were demoralized. We d lost arace we hadn’t known we were in until it wastoo late, and we' d lost
it to someone we regarded as abimbo. If you are European, perhaps you say, “ So what? That'sa
juvenile attitude. Professiond astronauts shouldn’t be fazed by that.” But most of my men were not from



your culture; their pride had been wounded and their valuesinsulted — and we still had agreast many
very complex thingsto do.

Spacecraft had to be prepared for thrust after four months of no gravity. Countless things were stowed.
Chairs were moved to the aft bulkhead. A myriad of checklists were executed. Findly, the count reached
zero.

On theChang-Diaz a gentle thrumming vibration took hold, and a sense of down returned. There were
disturbing clatters and crashes as things forgotten fell aft, but the thrust ramped up smoothly. The other
ships kept pace and formation. | crossed my fingers and hoped the blow to our morale would have no
effect, at least not now.

Perhaps it would have made no difference, but perhapsif the crew of thel.eonov had been mentdly and
emotiondly sharp, they would not have missed some things and awater bulb would not have fallen from
the sl of aviewport and broken on arelay box that should have been closed, soaking its contents as
thrust increased.

And the pilot would not have switched circuitsto their back-upsin exactly the wrong order, causing the
Leonov 'slander to separate when deceleration built up to half agee.

And the lander would not have continued forward to strike the deceleratingCalypso .

And the suddenly lighterLeonov would not have moved backward relative to theClarke and into the
exhaust of the latter’ s nuclear rocket.

And the radiation level monitors aboard theLeonov would not have shut down their reactor before they
had braked into the proper orbit, forcing them to complete the burn with what remained of their
maneuvering fud.

AndtheClarke * computer would not have shut downtheir engine to avoid endangering theL eonov when
it found the latter spacecraft in its exhaust cone.

Carambal Perhaps something like that would have al happened anyway, as Halvorsen anticipated,
because of the complexity. But | think it was because we were on edge, unhappy &t losing the “race,”
and aready dreaming about getting home.

TheCalypso ’s chemicd propellant tanks ruptured, but they somehow retained attitude control by
gimballing the main engine, avoided hitting the Martian atmosphere, and limped into ahigh equatorid
orbit. Mustaffa cut our burn short manualy to follow them, and using prodigious quantities of our
maneuvering fud we managed arendezvous.

Pierre, Ramon, and Mustaffawent out in vacuum suits, and managed to bring the six survivors over
beforethar lesking hull finaly gaveway.

So the rescue was an epic of astronautics, but it |eft theCalypso ruined and theChang-Diazina
too-large eccentric orbit with amost no chemical propellant left. Rendezvous with the supply depot was
now impossible.

TheClarke s maneuver had been stopped short of capture and they now had to take the emergency
return trgjectory back to Earth. The name of the ship’s commander was Roger Mases — another irony.
But theLeonov did manage its rendezvous with Deimos and the supply depot — one out of four. By the
time Mission Control and my staff had straightened everything out, we had lost two days of schedule
time, two spacecraft, and three landers, including both whedled surface vehicles.



And where was Per Nordli? He was ten hours behind in the other Norwegian ship, theFram . Halvorsen
had told me they had their own redundancies and were not relying on us. | had not thought that through,
but now it made sense that the better pilot come in second, in case arescue was needed. He
demonstrated his mastery by declining a one shot landing; he skipped out into along eliptica orbit that
matched ours, and offered assistance. But Mission Control determined that there was nothing hislittle
ship could do.

Meanwhile, some of theLeonov ’ s crew reported exceeding their radiation limits and the doctors
recommended that they go to the surface or return now. They voted to stay.

Perhaps we should have aborted the mission entirdly, but | railed againgt this. To comesofar...

No! | wasawhirlwind of orders. We would fight back from disaster. We launched al our automated
probes, balloons, and tel eoperated rovers at once. They sped toward Marswell ahead of us, and data
started streaming in as we passed the atmosphere-grazing periapsis of our orbit. Good news started to
displace bad news.

Dr. Worthing sent out press releases that emphasized the redundancy built into the mission and the
superior technical equipment in the United Nations landers versus those of the Norwegians. We
expressed great sadnessfor our casudties, but dedicated the remaining mission to them.

| took risks. TheChang-Diaz was trapped in an unusable orbit, but had a usable lander. My staff came
up with abrilliant improvisation: TheChang-Diaz lander could do an atmosphere-assisted orbit change to
rendezvous with Demos and theLeonov .

Once a Deimos, the lander could take on fuel and that would at least give us theoption of alanding.
Since there was no point any longer in pretending that such maneuvers were too uncertain for manned
gpacecraft, Mission Control quietly acceded — just in timefor usto follow our fleet of dronesinto the
atmosphere on that first perigpss.

Within twenty-four hours, we had afueled lander ready to go. But Mission Control still objected to a
one-lander surface mission in such circumstances.

So | went up to the political level to postpone a hegative decision — no need to admit failure yet. A good
face was put on everything as| worked furioudy to get myself and some volunteers down to the planet.
Of course, there were some minor drawbacks that never made the pressreleases. All that superior
equipment was not on that one lander. The onethat survived had an aircraft instead of arover; so once
we got there, we would have to walk where we couldn’t fly.

Thirty hours after her landing, we watched Dr. Karinsdatter step off anAmundsen landing pad to gather
samples. Thistold usthat the Norwegian expedition had succeeded to that point, and put thefina nail in
the coffin of any remaining hopes for us— no one from our expedition would be thefirst person to set
foot on Mars. A woman, instead, would join Gagarin and Armstrong in the history of space. My country
once had such awoman asits Presidente. It was not a successful experiment.

Boris 'Y akov, theLeonov ’s commander salvaged some glory for us. He went outside and left afootprint
on Deimos.

Meanwhile, Dr. Karinsdatter roamed around her camp on the Martian surface in a pedal-powered,
wire-wheded tricycle, collected multitudinous samples, released some mini-baloons and tranamitted a
fair amount of surface datato that radio telescope north of Odo herself.

Never mind the dollars per bit; our army of robot floaters and crawlers got far more data in absolute



terms, and that is<till coming in. We won in what counted.

We learned that one of the Norwegian supply landers had falen into asinkhole, and we made much of
thiswith offers of assistance to Halvorsen. The answer came back that he thought no assistance was
needed, but that we should talk directly to the people on the scene.

Finally, two days after we braked into orbit | declared the remaining lander ready for the descent. We
were determined to make one quick strike for the god. The public, the politicians, and oursalves would
fed likefaluresif wedidn't.

Five of uswent down instead of the seven the mission plan called for. We said we had to do thisto leave
room for the Norwegians whom we might have to rescue — but in redlity, four of the seven Leonov
personnel with ground training asked to not be included in aone-lander misson. Despite their radiation
exposure levels, they felt the dight protection of the Martian atmosphere was not worth the additional
risk. Mission control did not dispute this.

Atlast | cdled Dr. Karinsdatter on the surface. Her base computer answered and the view from its
comm camerafilled my screen. It was alate Martian summer evening and | could seerolling hillsand the
dusty red horizon through their transparent inflated dome. For amoment, al the problems went away.
Thiswaswhy | had come.

“Commander Lopez?’ Her voice came from off camera.

“9d. | was admiring the view. We are going to descend in six hours, at locad dawn. |sthere anything you
need?’

She waked up to the comset with aMartian rock in her hands. She had apparently just comein from
sample gathering. Her hair, matted and disheveled was il tied behind her head in apony tail thet fell to
her shoulder blades and she was wearing only the thin body stocking the Norwegians used under their
tight vacuum suits. It both covered her completely and reveded everything — and she seemed utterly
obliviousto what effect thismight have on us

. Mixed fedings ran through me, and eventually resolved themselvesinto anger. | saw abrief frown of
puzzlement go across her face as she reacted to my expression.

“Cover yoursdlf,” | demanded. “Thiscircuit is open to my crew, who have not seen awoman in over Sx
months”

She shrugged her shoulders. “ That isnot my fault.” There wasllittle soundproofing in our shipsand |
heard the men’ sreaction. “ Perhaps they would enjoy seeing me then, Commander. But very well.” The
picture disappeared and | lost both Venusand Marsin oneinstant of self inflicted pain. “ At any rate,
Commander,” she continued, voice only, “thisis an independent and salf sufficient expedition and we will
get dong better if you do not try to give me orders.”

| ignored this challenge and went to business. “Wewill comein from the west, from over Kasal Vlis”

“Ja,” she answered, serioudy. “ Beware— the ground hereis crusty with cavities beneeth. We had one
supply lander tilt because of that. Y ou may wish to land south of our position — we have traversed the
areaseverd timesand the ground. . .it ismostly solid there.”

| wasirritated and unthinking. “We will make our own evauation. If you continueto indst that you arein
no need of our assistance, then | seelittle point in continuing contacts which would only be uncomfortable
for both of us, | assureyou.”



Sheignored the taunt. “ Per and theFram will be arriving in four hours— you have the vector?’

“Yes. “ Halvorsen and Worthing had buried some hatchets, and information was flowing now. Give Per
Nordli, my regards...and my sympathies.”

“Commander, | regret any affront I’ ve given you. Please, when you land, we will welcome you. | take no
offense. Isthis understood?”’

Somewhere in the back of my mind, warning bells began to ring. Best not burn bridges. Christ alowed
such awoman to wash Hisfeet, | remembered belatedly. But that woman was repentant.

“Very wdl.” Inthe end, Thy will, not mine, be done. “I shal do what | need to do to bring back as many
of usand asmuch dataas| can. Rest assured of that....Dr. Karinsdatter. Lopez out.”

“Lykketil, Commander. Luck to you.”

Wewould haveto do al our ground exploring by foot, | thought. | did not want to take Norwegian
leftovers, so we would have to traverse new ground. That way we would gain unique data and perhaps,
hope againgt hope, find something which they had not found.

| put it that way to Mission Control. They told me no, land where the people on the ground say.

Did they take mefor achild? | appeded to the palitica level again and got my way. | had not yet learned
humility. That lesson camefive hours later.

We came in north of the Norwegians, in an uncratered areathat was free of their tracks. Our computer
gave us atextbook, fuzzy-logic-smooth landing, and | congratulated myself for not having to touch
anything. It was not so bad, | told myself. Erikkson had been five hundred years ahead of Columbus,
Amundsen a month ahead of Scott, but we had closed the gap to acouple of days.

Then apatch of thin crust gave in under the weight of our plus-zed landing leg and our fuel-laden lander
tilted, stopping sharply when the unsupported leg hit the permafrost under the dust crust. A strut bent
upward under redline stress, snapped, and impaled an oxidizer tank with its upper ten centimeters. Red
fuming nitric acid flowed onto the dready well-oxidized Martian soil and reacted in away that produced
more smoke than heat. But it looked spectacular.

Without pressure in the tank to hold it against the lander cabin’ s Earth-normal atmosphere, the lander
floor bent down, and cracked. Our escaping air vibrated the sides of the crack like amonster oboe reed
asit escaped, to be replaced by nitric acid fumes. It sounded, felt, and smelled like hell.

With the fortune of prudent and well-rehearsed planning, we were wearing our space suits so we were
not immediately harmed. | blew the lock doors and led the crew out onto the red soil away from the
lander, in case there was an explosion. But no, the oxidizer just ran out and fizzled as we watched.

“Enrico,” Mudtaffasaid later, in an unfortunate attempt to lighten my mood, “at least this makes you the
firdman to set foot on Mars.”

The spacecraft shuddered and settled again. We watched helplesdy as our two-man aircraft pulled free
of its upper latch and pivoted down, breaking its back when its nose dammed into the ocher soil.

My look must have been as cold as the permafrost outside.

“My apologies, Commander,” he said quickly, after he saw my face.



Unfortunately, since the lander used the oxidizer to fud its generator and the battery |eads were cut when
the floor buckled, our power was gone. Our communications plan did not cal for space suit-to-orbit
communications. The plan wasto relay communications through the lander, which had triply redundant
transmitters. In theimpossible event of atriple falure on one lander, the backup wasto relay through the
another lander — the one that was now on itsway back to Earth in theClarke .

Per Nordli’ sFram came in overhead aswe milled around our stricken lander. We could actudly hear the
ticks of his sonic boom — reminding us that we were on a planet with some atmosphere. We waved up
at him like mad monkeys, but he was gone in amoment, over our horizon, far ahead of his shock wave.
So now there were three manned spacecraft on Mars. Even in those circumstances, | took timeto
wonder at what we had been alowed to accomplish, and give thanks.

It wasinto the early afternoon before we gave up on trying to revive any of the lander’ s systems. We had
suit battery power for about three more hours. We could walk in the suits without power for alittle
longer than that, straining againg the air pressurein akind of penguin shuffle. Our air could last alittle
longer than the batteries but not much.

The only choice we had wasto try to trek to the Norwegian base. They couldn’t see our problem,
because, of course, we had taken painsto land ourselvesjust below their horizon. We couldn’t radio
them. No matter — our digital suit radios were encrypted for privacy. | briefly considered trying to
telegraph some kind of primitive code by cycling my transponder — but | didn’t know one.

It was along walk, evenin four tenths of agravity. Our suitswere heavy, and we had to be very sparing
of the power assist. Weweredl tired, scruffy and unwashed. A few were injured. Some of us exceeded
the capacity of the waste management systems built into some of our uits. | shall not try to describe the

way we smdled. Wedidn't know if anyone esein the universe knew wewere diill dive.

The historical paralels are endless, and great fun, | know. | led the bigger, more expensive, and more
technologically advanced expedition, but | ended up seeing just what Scott saw. | think | understood the
mixed feglings Scott must have felt as he gpproached the south pole a century and a decade ago when |
saw the white-bordered blue cross on ared field painted high on the side of one of theFram's tanks.

That flag had signified both the failure to benumero uno , and the success of gaining hisgoal to Scott as
well. It wasin such amenta state that | approached the inflated plastic dome of the Norwegian base as
the frigid Martian night began to descend on us. Our power was giving out, cold was seeping in, pride
was gone, and there was only the business of survivad.

The Norwegian base was haf akilometer from their ships, and it was amess. Pieces of the partly
dissembled supply landerslay strewn about. There were hoses going thisway and that. Empty containers
lay were they had been unpacked. They seemed to have put little time into being tidy. On the other hand,
there may have been a pragmatic purposeful ness about the seeming clutter — anything important wasin
plain view and could be reached directly from their dome' sair lock.

The trangparent dome was double walled, and within that was asmall white tent which seemed to be
under positive pressure. It was aso moving gently back and forth — clearly, we were not expected.

But we were running out of air, and there was nothing to do but bang very hard on the outer airlock
door. A trillion dollars, twenty nations, thirty-two men, and eeven monthsin space had come down to
this moment of low comedy as our group of five desperate beggars shuffled like arthritic penguins up to
someone else’ sdoor. | did not quite appreciate it then — | was freezing and tired.

The Norwegians thought something was wrong with their equipment and responded to the noise
immediately in hurriedly donned pressure gear, hedmetsin hand. Dr. Karinsdatter came out of the tent



first. She clearly wasn't expecting to see us and the power asssted hard suitslook somewhat dien at first
glance. It must have taken her aminute to close her mouth and open the outer air lock door.

| camethrough last, aswas my privilege. Strangely, | did not start shaking uncontrollably until | was out
of thefrigid suit and into the warm air of the Norwegian base. But what kegps going through my mind is
not the low comedy, but the sad, haunting, melody | heard as| camein from their airlock to safety.
Grieg, of course. Solvelg' s song, which will dways be Ingrid’ s song, to me. It matched my mood of
remorse and humiliation.

By midnight, we had rigged emergency deep sacksfor my men from mylar blankets glued edge to edge,
and settled them just inside the west perimeter of the dome. We ate amedl of recongtituted pasta and
mest sauce that tasted extraordinarily good, as any mea will under such circumstances. | took a
gimulant, notified our surprised colleaguesin orbit that | was till dive, and began to andyze the Stuation
and had begun to evolve a course of action— but the next thing | knew, | wasturning over under a
blanket and it was morning. Dr. Karinsdatter was hovering over me with acommunicator.

| found my embarrassment at begging shdlter in the Norwegian’ s love nest was nothing compared to
what happened on Earth while | was adeep. Dr. Worthing'sinitial effort to have the U.N. take over
command of Halvorsen’s mission was resolved when Secretary-Genera Ryskoff secured Dr. Worthing's
resgnation and put Halvorsen in charge of both missons. Halvorsen found out which department heads
could il fit into engineering hats and put them to work with their people to get us back safely. The
others stood aside and watched.

Per thought that he had enough toolsto fix our lander, if we could get fud toit. But they were using
carbon monoxide and liquid oxygen, while we were using hydrazine and nitric acid.

Tofind out that that this had been a consideration of Halvorsen’s from the start was another suitable
lesson in humility for me. He had designed theAmundsen and theFram , as much as anything dse, asa
lifeboatsforus , in anticipation of our failure. So much for one problem.

But once back in Mars orbit, we would have face the fact that we had, essentialy, two and ahalf U. N.
crews and two U. N. ships, one stuck out in an unuseful orbit amost out of maneuvering fuel. While Dr.
Karinsdatter was seeing to my crew, | spoke to Per.

“My plan had been to take the lander back to theChang-Diaz and transship propellant from our supply
depot. But that lander will not fly again. Can theAmundsen ferry fud?’

“Nei. To go out to Deimos, circularize, then go back towing alarge mass so we cannot aerobrake, and
then burn back to Earth? We do not have enough fuel for that. TheChang-Diaz hasits nuclear engine,
why not usethat?’

“Thedesgnisfor only two more restarts, maybe three in acrunch. It satherma cycling limit — after Six
or seven cyclestheinner frit startsto crack. It was atrade that |et them make the engineslighter and
more powerful — they only needed four burns. So amain orbit transfer maneuver would need two more
restartswhich would likely lead to engine failure during an Earth arriva maneuver.”

“Ja.” Per smiled at me, this man whaose only passion seemed to be thiskind of technical problem, and
that passon amild one, “but you sill have the reactor on the Leonov, powerful enough, | think, to get
you dl back. And you have the fud and crew modules on theChang-Diaz . So, how do we now put al
these piecestogether?’

We spent the day with computers, drawing screens, and stylus and came up with aplan to send to



Halvorsen. We left it with the Norwegian’s computer to send, then turned in.

Halvorsen then called mein the middle of the Martian night on one of the spare comm unitsthe
Norwegians had given me. The man could do aclinic on revenge, | think. | got some minor satisfaction
by getting Per up to hear it too.

“Okay,” he began once | was coherent. *Y our Chang-Diaz usesits main enginesto push itsdf and the
Leonov to amost rendezvous with the supply cache, then separates the reactor module. Then you
complete the docking with chemical rockets. Y ou fuel both ships, then you depart using the Leonov's
nuclear engine.”

Per joined me, asblurry eyed as| was. Theingde of the dome was warm with bodies, overloading the
Norwegian'ssmdl recycler — | smelled not only my own body but everyone ese's.

Wewere dl down to shorts.

“9.” | told Halvorsen. “Its engine can get both spacecraft to Earth if it can usethe fud left in the
Chang-Diaz aswdl asitsown.” This much Per and | had discussed.

“But, Dr. Halvorsen, to make thiswork, the fud remaining in theChang-Diaz has to be pumped into to
thel.eonov and we can't pump under zero gravity. We must use the reaction control thrusters, or the
weak gravity of Deimosto settle the propellant first. Once under thrust, the pumps work. But now we
don’t have enough reaction control fud to sustain that much pumping time. Over.” Minutes passed as |
regretted usng up my extramarginin the vain effort to get to Marsfirs.

Finaly, Halvorsen' sanswer arrived: “ Ja. Y our technicians said that was the only way to pump fud. But
then they said it can’t be done under main engine thrust because of where the thrust vector would have to
be with the shipstied together. Y ou have to gimbal the Leonov’ s engine hard right, to put the thrust line
through the center of mass, but the pump will shut down if the gimba is more than five degrees, no? A
safety measure.”

| remember those cold blue eyes staring a me from the screen.

“Uflaks. So you haveto think harder. | think you know now well enough to look beyond what things
were designed to do to see what theycan do. And | think you know now well enough to learn from
others, without it hurting your manhood. We are dl tied together now,nel ? 1t would be most helpful for
you to solve this problem yourself for your salf respect and that of your crew. Their moraeistied to
yours. So now you think and you think hard. Tomorrow, you tell me what you think. Halvorsen out.”

“Uf. | think better morning,” Per said, “good nights.”

Learn from others, Halvorsen said. Tied together. Think hard. | inflated my mattress, removed everything
but my shorts and crawled into my bag without remembering that | had done so.

| thought. The Norwegians used tethersto give themselves gravity during the mission coast phase. Fue
transfer required accel eration — which was not necessarily thrust. Our ships were not built for rotating
around each other on tethers. Where would one attach them? Impossible.

| didwhat | have done since achild to clear my mind. | prayed. Lord deliver me. Some call it aretrest to
afantasy world, aland of childhood faith in tooth fairies and Easter bunnies. If so, why isit sill so strong

in me, as other illusions have dropped away? That | do not know. But | do know the absence from here

and now settlesmy mind.

Animage cameto my mind almost unbidden. | remembered watching the ships being hoisted up to their



stations on top of the heavy lift vehicle. There were hard pointsin the noses where one could attach
cables. Tethers. Just alittle rotation would do for the fuel transfer, and, | thought, the system might be
strong enough to give my crew some artificia gravity on the way back. | rolled out of the sack and
headed for the terminas on the other side of the dome.

| found Ingrid still working, under red night-vision lighting, packing samplesfor the morning’ s departure at
aflimsy looking bench opposite their tent. She wore shorts and athin, dusty t-shirt. Not really
understanding what was happening to me, | explained my ideawith a breathlessness that had littleto do
with the mentd effort.

“Not so difficult.” She amiled. “We have spare tethers and hosing which we no longer need here.”

The smiledid it. Shewaslean, smooth, intense, glowing with hedth. She put ahand lightly on my arm.
“Areyou dl right?Y ou have been under much gtrain, | think.”

God help me, | just put my arms around her, my head on her shoulder and moaned. If | had donethat at
NASA, | would have been reported. But she made no objection. After aminute, she gave adight low
laugh. returned my hug, and rocked me back and forth like a child. Urgency overcame me. My hands
found their way down her back and benegath the elastic of her shorts.

“Areyou trying to seduce me?’ She asked, in avoice that neither invited or condemned, but seemed
morein thetone of curiosity.

My men were wrapped in emergency blankets deeping on the other side of the dome. Per wasadeepin
the tent. She could have yelled and destroyed me, humiliating me even beyond anything that had
happened so far, | wasthat far out of line— and | could not help mysalf, not even for amoment.

But instead of acting offended, she stroked me gently, “1 do not mind.” she murmured. “Per is sometimes
too polite.” Shekndt to the floor and | followed. Her kisses were light and motherly at first, then more
and more passionate. And so we two responsible adults made love, then and there, asif we wereteen
agersin the back seat of acar.

All through it, she smiled at me asif | were achild shewasindulging with aminor treat. And when it was
over, | turned my head so that she would not see my tears. But she pressed my head to herself and held
me again as amother would achild.

“Thisisnothing wrong,” she murmured as my sobs turned into deep breaths. “We both needed it, so do
not hate yoursdlf for it. But now we must work on getting people back to Earth, yes?’

Six degpless hours of callsto Mission Control later, our engineers had conceded that the remaining
crews could have some gravity on the way back — with theLeonov and theChang-Diaz tethered nose
to nose. Fortunately, the U.N. ships were launched asfud tankswith their interiorsfitted afterwards —
they could be rearranged for spin gravity from insde and that would give their crews something to do.
Thetherma control people griped, the communications people griped, the propulsion people smiled.

And the numbers worked out, just. We would have to put everyone on theLeonov beforethefind Earth
orbit capture burn, and discard theChang-Diaz , but my ship would have served its purpose as lifeboat
and fud tank by that time.

But theAmundsen andFram were designed to go directly to Earth, on afaster trgectory. The easiest
thing to do wasto not try for arendezvous, but rather for those of us on the surface to stay with the
Norwegians. | rdinquished my diminished command to Boris Y akov onLeonov and watched the ticklish
tether and departure operations from the surface. Thiswas my penance for my pride.



Three of my men lifted out on theAmundsen with Ingrid while | and another lifted with Per on theFram .
We passed Phobos on the way out — the inner Martian moon would have to wait.

We tethered together without incident after trans-Earth insertion in an operation that turned out to be
surprisingly smple. Per went outside and hooked the ships together while they were nosed up to each
other. Each ship then trandated to its own right while the line played out, and when the cable was mostly
out, did asmall burn at right anglesto the tether to induce the rotation. Any swinging motions were
damped with attitude control thrusters.

Despite six men and one woman, there were no struggles between people on the return mission. Its
Commander and her understanding first mate saw to that. The Norwegians had alittle battery powered
tether runner that gripped the line like aset of tram whedls and pulled you from one ship to another.
Ingrid made the trip once aweek. We dl had frequent times aone with her — and it was not necessarily
for sex. People are made to comein pairs, | think, and there are times when it is comforting to bewith a
woman even if you do nothing but look at the stars, not even talk.

One night three weeks out from Mars, we found oursalves in the dome alone. Per and Mustaffawere
adeep below. We sat side by side on one of the acceleration couches, touching comfortably — and
uncomfortably. | wasfighting awar with mysdlf ingde, and losing, again.

“Could you carefor me, redly.” | asked, meaning could you be the wife of aman who would protect
you, who would not let you deep with others, who would lead you instead of follow?*“| think, at times,
that | would undo everything to have you, and accept what fate that would bring.”

To take another man’ swife? To stedl in the bed ashare of the glory | could not win among the stars? No
man with salf-respect would do that, but events had stripped me to my essential needs. | could summon
little sympathy for Per either; he seemed far too cardesswith his property.

Ingrid touched my lipswith her fingers. “It could not be the same with you aswith Per. He givesmethe
space | need and, in my way, | am unbreakably loyd to him. | enjoy doing things for people | carefor,
but not for life. I cannot be owned by anyone, and | think you want to own me.”

Wanting what | cannot haveisaway of lifefor me. It does not stop mefrom trying. | looked up at the
Amundsen , far overhead on the other end of the tether. “Doesit have atelescope?’ | asked.

“Of courseit does,” she answered, “do you think they watch us now?’ She smiled and waved at the
distant ship. “ Should we put on ashow?’

| shook my head. “Ingrid, God forgive me, | want to love you, but to proveit, you ask me to abandon
my culture, my concepts of right and wrong that lie more deeply in my soul than any other. | am ashamed
of mysdf.”

“I am not ashamed of what | do not think iswrong.” She smiled and added, “But | would not embarrass
you. We can dways turn out the lights, Enrico, so no one can see through the reflection.”

| stared at her. “You knew.”
“I know many things— like how to win arace to Mars, and how to run a happy ship.”
“The maneuvers, the surprise separation. That wasn't Halvorsen’ sdoing?’

“Was Halvorsen on this ship? Was it Halvorsen who had a persona stake in being first — oh, he had
point to make, but,nel , it was not a point that required hisbeing firdt. If anything he is somewhat upset
with me.” Her laugh was athroaty burble of delight. “No, that dear old man did not beat you to Mars. |



did. | wanted to befirst because | am awoman and | wanted to do something no one would ever forget,
or put in second place. So | did it.”

Thelook of complete shock on my face must have troubled even her. Good men had died — but did
they die because of what she did, or because of what | did in response? And if she had not responded
and it had happened anyway — | and five more would be dead.

“You must get used to this, | think.” She caressed my chest and murmured, “It isnot so hard to
understand, isit? That no one ownsme, that |, too, pursue my own goals and my own happiness?’

But it was hard. My mind was elsawhere, so lost in the maze of contingency that the only way out wasto
step out of the maze entirely through a greater dimension — that of providence. What happened,
happened. It was not my fate to befirst in anything— on Mars, or in the heart of thewoman | must love,
and hate, more than any other. Findly | took solacein how far from being last in dl these things| was.

“| should diefor this,” | said before my lips met hersfor what | vowed would bethelast time. “Or youl. |
am not surewho.”

| did not gain the reward of death during the aerocapture maneuver when theAmundsen reached Earth,
and | had to endure the purgatory of weeks and months of impoliteness from the insatiable vampires of
the media. | fled to southernmost Argentina. Per and Ingrid went to Mars twice more, and settled therein
2043.

| have not been into space again — no one has asked for me, and | have not tried. | will not tempt
providence again. Lindaand | settled on aranchero near Rio Gallegos. It isacold, bitter land but suitable
for cattle, horses, and grandchildren.

Over the years, with agonizing downess, this deazy badgering of the press has dribbled down to the
point that | amost missit, as one might missthe pain of an aching joint that becomes so familiar asto be
part of one' s persondity. The fact of my being part of that first group to go to Mars has assumed more
importance and the circumstances less and less.

And, in the bottom of adesk drawer among things my late wife never saw, | keep an old picture of
Ingrid, clipped from one of those magazines whose photographers had caught Ingrid on the Rivieraso
many years ago. In shame, | look at it and remember. | look at it and wonder, is she our future? There
are many like her in space these days, and some who see a biologica aspect to these things point out that
the mind-set best for managing a spacecraft isvery closeto that of keeping ahome.

| dare think now that my male-oriented values, my ideas of apaterna God, my beliefs of what men and
women should be, may not fit out there aswell as hers. Such beliefs may be of no more lasting
consequence than those of the people who built the pyramids or crossed the Bering Strait. Save for these
past few primitive centuries, Ingrid Karinsdatter’ sway of loving and living may be what most of eternity
thinks of astypicaly human.

Stll, the pyramids are there. | sdlutetheir builders.

L ooking back, the wonder may be not that a big, complicated, political, hierarcha UN/ISA misson was
beaten to Mars by awoman, but that there was one at all.

Forgive me; but when | look on Ingrid, | il long for something. But it isnot abody or amoment of illicit
joy that time can never return that | covet as| contemplate the possibilities of eternity, No, it is nother
that | covet. Not her so much as her freedom.



Afterword — Martian Valkyrie

T hiswas my response to apane discussion question at a science fiction convention some years ago,
when someone maintained that one couldn’t do aMars mission without nuclear rockets.

Persondly, | think nuclear rockets are agood idea. They are not particularly dangerous by the standards
of spacetravel and their immense propulsion capacity would be anet safety factor, dlowing more
supplies per traveler, faster tripswith less exposure to cosmic radiation. Asabonus, you'd get ahigh
qudity power supply at the destination.

But they are not necessary to go to Mars— six kilometers per second and an aerobraking system will
get you to the Martian surface — about the same vel ocity change needed to get into geosynchronous
orbit. Once there, you can make your own fue for the return.

Recently, there was an attempt by three teamsto float balloons around the world. The only one that
made any sgnificant progress was the smple verson, with asinglepilot.

Thetrgjectories for thisturned out to be somewhat faster versions of those used by thetwo U.S.
Spacecraft headed for Mars at thiswriting. One, the Globa Surveyer, istaking the traditional
near-Hohmann path, aminimum velocity change trgectory which just touches, initsided form, the orbits
of thetwo objectsit travels between. It will perform alarge breaking and capture maneuver when it
reaches its closest point to Mars, but will subsequently do some aerobraking to modify its orbit.

The other spacecraft, the Pathfinder, will precede the path of Ingrid Karinsdattir, usng the Martian
atmosphere for rendezvous, capture, and descent. It isaso following asignificantly faster trgectory. If
you are not too concerned about the relative velocity when you encounter the planet, for just alittle more
velocity change than a Hohmann transfer orbit, you can save months of trangit time. The resulting orbit
intersects the Martian orbit a an angle, and you need to get rid of more relative velocity when you get
there, but that’ swhat the Martian atmosphere was put there for, wasn't it.

The Mars Globa Surveyor was launched with a Delta, the same kind of rocket that puts communications
satdlitesin orbit. One needs to watch out for variation in the density of the Martian atmosphere, and if
you need to go low to get enough of it, you need to watch out for those big volcanoes aswell. But those
are manageable problems, particularly when you save months and tens of millions of dollars worth of
launch coststo get there.

A persond note. | had enough fun with the Norwegian nationa character in this story that | though |
should makeit clear that | was of Norwegian descent mysalf — and that was the reason for “ Per
Nordli,” using thetraditiona spelling. | don’'t know Norwegian mysdlf, but in addition to Stan Schmidt
holding my feet to the fire on the gpelling, | had some good help from the family.

And, finaly, | should note with alittle ethnic pride that Norwayis starting to stick its nose into the space
business, taking care of the seaend of the “ Sea Launch” private space transportation effort.

A World to Share

HivE-LORD ALTHORCcould now stand on the Planet without assistance from mechanical things. Their
archeological dig had stirred up enough ancient dust that the thin wigps of remaining aimosphere turned
red at sunset — acold beautiful red that spoke of empty shores and peace. But al things cometo an
end. A dozen daughters were brooding on various space colonies, soon to become Hive Lords
themselves. They would carry on the work. For him, well, he had dwaysintended to return, and the



starship was near ready.
“Then we are done, Eldest Daughter?’

He till called her that, though with the delivery of her first brood, her sex change was well underway.
Cdling her that helped avoid those uncomfortable male-malefedings.

“Hive-Father, the pickings have been very dim, but d most adozen species have lived here a onetime or
another, and at |east three have arisen here. There are records of something buried deep in the innermost
moon-atime capsule maybe-we re just starting to look there. The world seems to have been tended;
thereislittle evidence of war or any mgor conflict between species, asfar as| cantell. The older ones
quietly moved on when the newer ones were ready, though sometimes they persisted in the myths and
legends of the newer species.”

“Aswe might some day. Well, continue your work then. | leave thisworld with, shall we say, a
perspective...yes, an dtered perspective. Time. . . thereisso much time.”

A firebal glowed in the evening, streaking overhead to the west, moving, he thought, and surprisingly
dowly.

“Hive-Father,” hisrobots caled, “ A spacecraft approaches, and not one of ours. It came from the
innermost moon. The whole core of the moon came e ectromagneticaly dive as soon as we Sarted

d%l r.gl”

Eldest Daughter adopted a tentacles akimbo posture of astonishment that must have matched his own.
“What have we let loose? Hive-Father...we ve been digging in someone sgraveyard.”

Althor willed his one tentacles to stop quivering. Whatever it was, it was clearly obeying the same laws of
space, time and energy astherest of the universe. It would take them afew minutes a least to arrive.

“Who or whatever it is, | expect they are wise with age and deep in tolerance, e se we would have been
roasted in our shells aready. Prepare yoursdlf to act with dignity.”

And s0 Althor and Eldest Daughter stood camly when aa plume of dust announced the arrival of the
spacecraft. And they remained cam when the strange dark biped in a shiny black spacesuit walked over
their tailings and came toward them.

But it was il a surprise to see not one of thelast of the world’ sinhabitants, but the first.

Dressed in vacuum gear, they were not ugly. And this one’ sface behind its visor, animated with
protuberances asit was, seemed dmost norma to Althor now. It stopped a body length from them —
one of theirs, two of its, and addressed them in their own language.

Of course. Hive-Lord Althor knew now that for al his planet’ s starships and progress, he and it were but
aday old bud inthe nursery of the universe. He trembled, but was not ashamed to tremble before this.

“Hdlo,” it said in firm tones, yet with ahint of gentlenessto them. “My nameisIngrid, and thisismy
planet...” The being bared its teeth-but then did as credible an imitation of the gesture of good fedling as
could be done with two stiff limbs.

“...butl share”
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