M ssion to M nerva

When expl orers on the Mbon found a skeleton in a space suit of strange design
a baffling nystery began. The skel eton was undeni ably human, but carbon dating
showed it was older than the human race itself. The nystery deepened with the
di scovery of a wrecked ship on a nmoon of Jupiter, show ng that another race
had once inhabited the Solar System originating on the now shattered pl anet
whose remains formthe asteroid belt. Then a ship manned by the humanoid
“giants” returned, bringing with it answers to the riddle of humanity’s
origins. But it brought great danger, as Earth found itself caught in a battle
bet ween a benevol ent alien enmpire, and another offshoot of the human race who
regarded the Earth as their property and were bent on taking it over.

That was in the recent past, and the future now | ooked bright for Earth, as
trade and know edge fl owed back and forth between Earth and Thuria, the world
the G ants col oni zed when they left the Solar System aeons ago. Then Dr.
Victor Hunt received a phone call—-and the face in the phone’s video screen was
an ol der version of hinmself, calling froma parallel world. That was the first
step in bridging the gap between the parallel universes of the “multiverse.”
Unfortunately, it also meant that the enenies who had been decisively defeated
in one universe nmight still be alive and dangerous in another, and could
arrive in force at any time. And the possibility soon becane a frightening
reality.
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PROLOGUE

By the fourth decade of the twenty-first century, the nations of Earth had
finally resolved or learned to live with the differences that had made so much
of their history a story of exploitation and conflict. A major expression of
the new spirit of cooperation and optim smtoward the future took the form of
a joint programof Solar System exploration carried out under the direction of
a Space Armforned as part of the UN. Wth its redirection of the resources
and industries that had once served a bl oated defense sector, the program was
seen as a triunph of the unifying power of technol ogy and reason, and a
prelude to reaching outward toward the stars. As permanent bases appeared on

t he Moon and Mars, and manned m ssion ships reached the outer planets, it was
confidently assumed that the sciences responsible for such spectacul ar success
were thereby shown to forma solidly based foundation for the continuing
expansi on of human know edge. The basic belief structure was secure. Wile the
uni verse undoubtedly had nore revel ations and surprises to deliver, the body
of fact that had been established was inpregnable to any major need in the way
of revision.

Such monents of blissful self-assurance invariably conme i mediately before the
bi ggest tunbles. In just a few short years, a series of stupefying discoveries
not only added an entire new dimension to the history of the Solar System but
uncovered a strange, totally unanticipated story of the origins of the human
race itself.
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Twenty-five million years before the present tinme, a race of nonviolent,
eight-foot-tall giants had flourished across the Solar System and surpassed
everything that humanki nd had achi eved. The "Ganynmeans"-so-cal |l ed when the
first indication of their existence was discovered in the formof a wecked
spacecraft buried under the ice of Ganynede, |argest of the Jovian noons—had
originated on a planet christened Mnerva, that had once occupied the position
bet ween Mars and Jupiter. By the tine the Ganynean civilization reached an
advanced stage, climatic conditions on Mnerva were deteriorating. As would be
expected, their voyages of discovery had brought themto Earth, from where
they transported | arge nunbers of plant and aninmal forms fromthe late

A i gocene—early M ocene period back to their own world as part of a

| ar ge-scal e bi oengi neering research project to conbat the problem Terran life
enjoyed a generally greater toxic resistance than that possessed by the
Ganyneans, and their hope was to incorporate the appropriate genetic
structures into their own makeup in order to render thenselves tolerant to
altering Mnerva's atnosphere in a way that would enhance its natura
greenhouse nmechani sm These efforts fail ed, however, and the Ganyneans
mgrated to what would later come to be called the Gants' Star, |ocated
twenty light-years fromEarth in the direction of the constellation of Taurus.

In the mllions of years that followed, the inported terrestrial animals left
on M nerva replaced nost of the native Mnervan forms, which owing to a
peculiarity of early M nervan biol ogy that precluded the energence of

| and-dwel 1i ng carnivores, were unable to conpete effectively. The terrestrial
forms included a popul ation of primates as advanced as anything existing on
Earth at the time, which in addition had undergone genetic nodification in the
course of the Ganynmean experimental program Fifty thousand years before the
present tine, while the various homnid |ines devel oping on Earth were stil

at stone-using stages of culture, a second advanced, spacegoi ng race had

al ready appeared on Mnerva as the first version of nodern Man. They were

gi ven the nane "Lunarians," after evidence of their existence came to light in
the course of twenty-first century lunar exploration. (See Inherit the Stars.)

At the time of the emergence of the Lunarians, varying solar conditions were
bringing the onset of the nbst recent ice age on Earth, while the even greater
effect on Mnerva threatened to render the planet uninhabitable. The Lunarians
responded with a concerted effort to devel op their space and industri al

technol ogies to a level that would permt mass nmigration to the nore
hospitable climate of Earth. But, as with the Ganymeans before them the
anbiti ous plan canme to nothing. Wen the Lunarians were practically within
reach of their goal, the cooperative spirit in which they had worked for
generations broke down with the polarization of their civilization into two
super powers, Cerios and Lanbia. Resources that coul d have been concentrated on
saving the race were squandered instead on a ruinous mlitary rivalry. The
result was a cataclysmic planetwide war, in the course of which M nerva was
dest royed.

The Ganymean culture, in the nmeantine, had entered a | ong period of stagnation
brought about by the unanticipated effects of advanci ng bi ol ogi cal science to
the point of prolonging life practically indefinitely. Wen the consequences
became clear, they took a decision to revert to their natural condition and
accept nortality as the price of experiencing a life enriched by notivation
and change. By the tinme of the events on Mnerva, they had established a
thriving interstellar civilization centered on the planet Thurien of the

G ants' Star system The Thuriens were never confortable with what they
regarded their ancestors' abandonment of a genetically nutated sapi ent species
left to take its chances in the survival arena of Mnerva, and followed the
subsequent energence of the Lunarians with a mixture of guilt and increasing
awe. But when it all ended in catastrophe, the Thuriens relaxed the policy of



noni ntervention that they had been observing and sent a rescue m ssion to save
the survivors. Gravitational upheavals caused by the energency methods used to
transport the Thurien ships threw what remained of Mnerva into an eccentric
outer orbit to beconme Pluto, while the smaller debris dispersed under
Jupiter's tidal effects as the Asteroids. Mnerva's orphaned nmoon fell inward
toward the Sun and was | ater captured by Earth, which until then had existed
as a solitary body.

Even after all their experiences and the loss of their world, hostility

bet ween the Cerians and the Lamnbi ans persi sted, naking themincapabl e of
uniting to rebuild their culture. The Lanbi ans went back with the Thuriens and
were installed on a planet called Jevlen, where they grew to becone a fully
human el ement of the Thurien civilization. The Cerians, at their own request,
were returned to the world of their origins, Earth, only to be al npst
overwhel med by the climatic and tidal devastation caused by the arrival of

M nerva's nmoon. Their remants fell back into barbarism struggling for
mllennia on the verge of extinction. Apart from myths handed down from
antiquity, the neanings of which were forgotten, all nenory of their origins
was lost. Only in nodern tines, when they at |ast mastered space again and
ventured outward to find the traces of what had gone before, were they able to
pi ece parts of the story together. The rest was added when a freak occurrence
reestabl i shed contact between the human inhabitants of nmodern Earth and the
anci ent Ganynean race that had created themin the formof their Lunarian
ancestors. (See The CGentle G ants of Ganynede.)

The Jevl enese never ceased regarding thensel ves as Lanbi ans, and the Terrans
as ongoing rivals who would chall enge themagain if the opportunity arose. As
part of a plan to elininate the perceived threat, they inaugurated a canpai gn
to retard the progress of Earth toward redi scovery of the sciences, while they
t hensel ves absorbed Thurien technol ogy and gai ned aut onony over their own
affairs. Fully human in form they obstructed Earth's devel opnent by
infiltrating agents throughout history to spread irrational beliefs and found
cults of unreason, diverting energies fromthe path to reacquiring true

know edge.

As the confidence and arrogance of the Jevlenese | eaders grew, so did their
resentment of the restraint to their ambitions posed by the Thuriens.
Exploiting the innate inability of the Ganynean psyche to suspect notives,

t hey gai ned control of the surveillance operation that the Thuriens had set up
to keep a watch over Earth after the catastrophe that had befallen M nerva.
The Jevl enese fed falsified accounts to the Thuriens of a mlitarized Earth
poi sed to burst out fromthe Sol ar System and by playing on the inplications,
i nduced the Thuriens to devise counterneasures to isolate and contain the
threat. But the Jevlenese intent was to seize control of the counterneasures

t henmsel ves and contain the Thuriens, settle the score with their Cerian rivals
of old, and then take control of the system of Thurien-adm nistered worlds

t hensel ves. And the plan would have been fulfilled but for the reappearance of
a lost starship fromthe time of ancient Ganynean M nerva.

The scientific mssion ship Shapi eron was sent to conduct experinments on
altering the radiation dynanmics of a distant star to assess the feasibility of
changing the Sun's output as an alternative solution to Mnerva's problemif
the attenpt based on atnospheric reengi neering coupled w th biol ogica

nodi fication failed. But the star went unstable, forcing the Shapieron to make
an energency departure when partway through overhauling its drive system

whi ch operated by creating a local distortion of spacetime. The result was
that the ship experienced an artificially conpounded tine-dilation in which
twenty-five mllion years passed by before it was able to reintegrate with the
| ocal solar reference frame, conpared to only twenty years of ship's tine.
Hence, it returned to find the configuration of the Solar System changed,



M nerva gone, and a new race of terrestrial hunmans spacefaring anong the
pl anets.

The "G ants" came to Earth, where they were cordially received, and remai ned
for six months. But the nost significant outcone of their presence was the
opening of the first direct contact between Earth and the Thuriens, bypassing
t he Jevel enese internedi ari es established by |ongstanding precedent. The story
of how the Jevl enese had schened to retard Earth's devel opnent and

m srepresent its nodern-day situation was finally exposed. In the ensuing
confrontation the Jevel enese, who had been secretly making mlitary
preparations of their own, proclained their independence, staged a
denonstration of strength, and demanded submi ssion fromthe Thuriens. But
their hand had been forced; the bid was premature and col | apsed when the
Terrans and Thuriens working together turned the Jevl enese's own stratagem of
deception against themby inventing a fictitious Terran battle force

manuf actured entirely within the superconputing entity VISAR which supported
the Thuriens' interstellar civilization. (See G ants' Star.)

The Jevel ense | eaders believed the deception and capitul ated, after which the
wor |l d of Jevlen was placed under Ganynmean and Terran administration while a
ref ormed system of governnment was bei ng worked out. Because of the autonony
and privacy to run their own affairs that the Jevl enese had al ways i nsisted
on, this was the first opportunity for outsiders to | ook closely into what had
been going on there. Wat they found was even stranger than anything that had
gone before.

nsession for conquest and fixation on the irrational ideas that had been
imported to Earth was not a general trait common to all Jevel enese. They
stemmed froma small, disaffected but influential group within the race that
had appeared suddenly. Sonething about their deeper psychol ogy seenmed to set
them apart fromthe majority of Jevlenese. They were the source of the beliefs
in magi ¢ and supernatural powers that defied all experience and had never

ari sen anmong the Ganyneans or Lunarians, yet sprang frominner convictions
that were unshakable. It was as if their instincts about the nature of the
worl d and the forces operating in it had been shaped by a different reality.

And it turned out that this was indeed exactly the case. For the "Ents"—rom
"Entoverse," or "Universe Wthin," as the unique real mwhere they originated
cane to be named—were not products of the famliar world of space, tine,
matter, and physics at all. In setting up their own planetary adninistration
t he Jevl enese had created an i ndependent conputing conpl ex, JEVEX, to serve a
conpar abl e purpose to that of the Thuriens' VISAR |n a peculiar concurrence
of circumstances, information quanta took on a role anal ogous to that of
material particles, interacting and conmbining to formstructures in the

dat aspace conti nuum that corresponded to nol ecul es and nore conpl ex
configurations in physical space. A conplete phenonenol ogi cal "universe"

resul ted, eventually producing self-organizing entities that were sufficiently
conpl ex to becone aware of their own existence and perceive thensel ves as

i nhabitants of a world. But the "forces" that guided the unfolding of events
in that world derived not fromthe physics of the universe outside, but from
the underlying internal rules inposed by the system programrers.

Fol  owi ng Thurien practice, the primary nethod for interfacing with JEVEX was
by direct neural coupling to the mental processes of the user. Some of the
Ents discovered that they could interact with the data streanms flow ng through
their world, and fromthemthey extracted perceptions of a "higher space"
beyond the one that they existed in, where superior beings lived and

i mpossi bl e things happened. Adepts anong the Ents learned to project their
psyches into these "currents" and transfer thenmselves into this world
"beyond, " where they becane occupiers of hosts who had literally been



possessed. So the aberrant el ement anong the Jevl enese were not deviants who
had acquired their aggressions, insecurities, and strange notions of causality
in the same world of experience that had nol ded the m nds of Ganyneans,

Lunari ans, and Terrans; they were victins of a formof alien invasion nore

wei rd than science fiction had ever conceived. (See Entoverse.)

Such "possessed" Jevel enese—taken over by Ent personaliti es—seened al so have
been at the root of the schismthat subverted the Lunarian enterprise when it
had al nost succeeded—fifty thousand years before JEVEX even existed! How coul d
this possibly be?

Fol lowi ng fromthe earlier Ganynmean spacecraft propul sion technol ogy, the
Thurien interstellar transportati on and communi cati ons web expl oited
artificial manipulations of spacetime to bypass the restrictions of ordinary
space. The mathematics of the physics involved also adm tted sol utions that
inplied the possibility of transfer through time. Since the Thuriens had never
been able to put a physical interpretation to this, they regarded it as no
nmore than a theoretical curiosity. But then, in the final stage of the
"Pseudowar" in which the Jevl enese believed thensel ves about to be assail ed by
VI SAR s imagi nary Terran invasion fleet, their |eadership attenpted an escape
to a distant planet that they had secretly made into a fortress. Wen JEVEX
initiated creation of a transfer port to transport their ships, VISAR
intervened in a counternove to neutralize it. Nobody ever knew quite what
happened as the two superconputers grappled across light-years for control of
t he sane knot of spacetime—except that the fleeing Jevl enese craft were swept
into the convul sions. Afterward, all sign of them had vani shed. Everywhere.

But the last inmages to be received froma surveillance probe that had clung in
pursuit showed they had rematerialized somewhere. There was a background of
stars. And there was a world. The world was Mnerva, intact, as it had been
The starfield showed the time to have been the late period of the Lunarians.
In fact, it was at just before the time when the Lanbi ans adopted their
mlitant and unconpronising policy toward Cerios. This was surely too much to
have been a coi nci dence.

Wth Jevlen pacified and on probation while its population adjusted to life
undi sturbed by the influence of the Ents, the scientists of Thurien and Earth
were free to turn their attention to the latest, and perhaps the nost baffling
mystery of all. (See also the "G ants Chronol ogy" conpiled by Dr. Attila

Tor kos, page 403.)

PART ONE: The Multi verse
CHAPTER ONE

The obj ect appeared out of nowhere on the Earth-ward side of the Sun, roughly
hal f way between the mean orbits of Earth and Mars. Its bulk ejected the flux
of solar-wind particles and cosnic-ray photons that happened to be occupyi ng
the volume that it materialized in, and generated a mld gravitational ripple
fitting for its mass of several tens of thousand tons equival ent. But
otherwise, its arrival was as unrenarkable as its appearance.

It was about the size of a donestic washing machi ne and vaguely cubical in
form although any clear lines were lost in the profusion of antennas and
sensor appendages cluttered untidily on all its sides. For a while it hung in
space, sanpling and processing information fromits surroundi ngs and sendi ng
its findings back to the realmfromwhence it had come. Then, as suddenly as
it had arrived, it vani shed again.



Its corrected position put it inside the Moon's orbit, approxinmately
twenty-two thousand niles above the Earth's surface in the belt used by
synchronous conmmuni cations satellites. One nore relocation, and it was in
place to intercept the beamfromthe comet ground station in Miine, which
handl ed one of the primary trunk routes into the USA. The alien device
connected into the system using standard Terran conmuni cati ons protocols and
transmitted the phone nunmber of the UN Space Armis Advanced Sci ences Division
at the Goddard Center in Maryl and, one of the homes of what had been NASA in

years gone by.
* * %

In a nei ghborhood bar call ed Happy Days, a few mles from Goddard, Dr. Victor
Hunt | eaned back in a corner booth by the wi ndow and took in the scene. It was
a sunny Saturday norning in June. People were making the best of the fine
weekend. Across the aisle, three men who had pulled up earlier in a pickup

| oaded with tinmber were downi ng sone preventative thirst medicine on what

| ooked like their way to a hone renodeling project. Some younger people at the
far end were working up enthusiasmin advance for the Baltinmore Oioles versus
Atl anta Braves game due to be played later. A couple sat hol di ng hands across
one of the tables, blissfully unaware of anything el se.

For Hunt, the snatched noment of relaxation was a rare luxury. Hi s position as
Deputy Director for Physics of UNSA Advanced Sciences put himat the center of
the effort to assimlate Thurien scientific know edge wi thout disrupting
Earth's social and econom c structure. Already, some of the mpbst cherished
noti ons once believed to be permanently beyond questioni ng had been consi gned
to oblivion. The whol e system of values that npost had considered as
constituting the inescapabl e underpi nnings of comrerce and production was
having to be rethought in the Iight of the Thurien existence, proof that
deeper, | ess adversarial ways of notivating creativity and cooperation were
possi bl e. Nobody knew what the next ten or twenty years night bring.
Paradoxically, for the majority of people this all added up to carrying on
nore or less as normal. The gigantic forces now in nmotion that woul d change
all their lives irreversibly were beyond any ability of theirs to control

A swarthy figure sporting a shaggy nustache and wearing a bright scarlet shirt
and shorts turned fromthe bar and cane over, bearing two pint glasses of

bl ack, creamny-headed CGui nness. Jerry Santello was Hunt's nei ghbor fromthe

adj acent apartment unit in a | andscaped residential devel opment on the edge of
town. They had cone out for sone refreshnment after a norning workout at the
conplex's gym Jerry deposited the glasses on the table, pushed one across,
and sat back down on the seat opposite.

"Cheers," Hunt acknow edged, raising his in salutation as he picked it up

Jerry took a draft and licked his lips. "I'd never have believed it. |'m
actually taking to this stuff."

"About tine, too. Beats that fizzy yellow concoction. Too sweet. |'mnot sure
I like the connotations of dydesdales, either."

"The bartender asked nme if | wanted themnmxed with ale. Is that normal in
Engl and t oo?"

"Black and tan,"” Hunt replied, nodding.
"Ch, really?"

"Hal f and half. That's what they call it. It was the nane of the auxiliary
mlitary units the English used in Ireland back it the time of the Troubles .



around 1920, or whenever it was. They had uniforms that were half police
and half arny."

"Wasn't it two different countries there until not |ong ago?"

"Right. The North originally stayed with the UK—when the rest becane the
Republic."

"What was all that shit about? |I never could figure it."

Hunt shrugged. "Usual thing, Jerry. Too many Catholics. Too many Protestants.
No Christians." He | ooked away while he took another sip. A girl called Julie,
who worked in one of the adm nistration sections at ASD, had cone in with two
others that he didn't recognize. Jerry carried on

"Anyway, Vic, as | was saying, this scheme that the guys are buying into.
Peopl e are working less, retiring sooner, and when the famly's grown and
gone and they nove to a snmaller house that's paid for." He made an open-handed
gesture. "They've got noney. The spendable incone isn't with the kids anynore.

By the time they | eave school half of themare maxed out on credit already.”

Jerry was a former enployee of the intelligence agencies. The spy busi ness had
contracted markedly as the world gradually resolved a | egacy of
twentieth-century political absurdities by allow ng people to |ive anbng those
t hey chose to. Having banked a | unp severance paynent, and finding hinself

| ess than enanored by the thought of returning to the corporate style of

wor kpl ace, he was constantly on the | ookout for investnent opportunities to
provi de the wherewithal for preserving the ease and freedons that a period of
enforced paid |l eave had led himto grow accustoned to. The |latest was a plan
for a chain of theater-restaurants with | ounge bars and dance floors to cater
to the more mature clientele. It was an interesting thought, Hunt had to
agree. There were probably thousands of such couples, or singles wanting to be
hal f a couple, hidden away in the suburbs with nowhere to go that suited their
taste. At just over forty hinself, Hunt could go for it.

"I"ve always wanted to own a nightclub,” he said. "I like the inmage. It mnust
be from seei ng Casabl anca years ago. You know, Bogart in the white tuxedo with
the carnation in the lapel. Piano bar and all that stuff. . . . You don't see

that kind of style these days. Do you reckon we could bring it back, Jerry?"

Jerry tossed up a hand. "Who knows? Anything's possible. Does that nean you're
in?"

"How much are we tal king about ?"

"The other guys are conming in for ten grand."

"Un. . . 1'd need to think a bit nore. How soon do you need to know?"

"The option on the deal closes at the end of next week."

"Ckay, I'lIl let you know one way or another by then."

"You can't lose, Vic. Lot's of people have been waiting for sonmething |like
this, who don't take to the bar scene. Sone place to go out and neet your
friends, have a neal, see a show. . . . Misic that you don't have to be sone

ki nd of spastic epileptic or sonmething to dance to . "

"Dr. Hunt?" Hunt |ooked up. Julie had come over to the booth with her two
friends. She was tallish and slim with fair hair, a scattering of freckles



around her nose, and just at that nonent, a nervously uncertain smle. "I saw
you over here and just wanted to stop by and say hi. | hope you don't nind."

"Not at all. @ ad you did." Hunt |ooked at her quizzically for a noment.
"Julie, fromthe main adm n section, right?"

"That's right!" Julie seenmed inpressed

Hunt gl anced at the other two girls, who were hovering behind. "So what are we
doi ng—starting a party?"

"Ch. This is Becky, who's visiting fromVirginia . . . and Dana."

Hunt gestured across the booth. "Jerry, ny neighbor."

"You live near here?"

"Redf ern Canyons—en the west side fromhere."

"I think I know it. \Wiere they have all the valleys and ridges cut into the
hills so it looks |like somewhere in California. Wth a creek and ponds down
the mddle."

"That's it."

Becky, who was |ooking mldly awed, found her voice finally. "This is really

the Dr. Hunt . . . who was there at Ganynmede when the aliens cane back, and
t hen di scovered that whole world inside the conputer on Jevlen?" She shook her
head. "I always think of people you see on shows and read about in nagazi nes

as flying everywhere in linpusines and living in places with security gates
and fences. But here you are, just a regular guy in the local bar."

"I hope we weren't interrupting sonething," Dana said.

"We're quaffing away all the benefit froma couple of hours of healthy working
out this norning," Hunt replied. "But |'ve always had this theory that too
much health is bad for you."

"So that tastes really good, | bet." Julie indicated their drinks.
"The first one didn't touch the sides going down," Jerry said.

"Actually, Jerry was trying to sell ne on a business proposition. Restaurant
ni ghtclubs for older fossils like us to get out to and creak around in. \Wat
do you think?"

Julie | ooked perplexed. "I'"mnot sure what to say. You don't exactly | ook over
the hill or anything like that, Dr. Hunt."

"Ch, don't worry about it," Hunt told her cheerfully. "People have the w ong
attitude. What's wong with getting over a hill? Think what happens on a
bicycle. Al the hard work's over. You just |eave everything to gravity, sit
back, enjoy the view, and pick up speed. Life's the same. That's why everyone
says time goes so much faster. You know— The call tone fromthe seefone in
the holder on his belt interrupted. "Excuse ne." He took it out, flipped it
open, and thumnbed the Accept button. The head and shoul ders of a young nman in
a white shirt greeted himon the screen. A caption bel ow gave the sendi ng code
and advised that the call was fromthe UNSA Goddard Center. "Hello. Vic Hunt
here.”



"Dr. Hunt, this is ASD. W have an incom ng off-planet call on hold. The
caller is asking for you."

O f-planet? Hunt wasn't especially expecting anything of that nature. UNSA
conmuni cations from di stances farther than about the Mwon usually cane in as
recordi ngs because of the propagation delays. lronically, an interactive cal
was nmore likely to be fromthe Thuriens' interstellar net, which conmmunicated
virtual ly instantaneously via spinning microscopic black-hole toroids, and
linked to the Terran systemvia Earth-orbiting relay satellites. "W is it?"
he asked, at the same tine conveying an apology with his eyes to the others
around him But the face on the screen hesitated, seem ng not to know how to
answer. "It doesn't matter," Hunt said. "Just put it through."” A nonment |ater
he was staring incredulously in total befuddl enent.

The face | ooking back at himwas of a man around forty, wth tanned,

| ean-lined features giving himan alert and active | ook, and wavy brown hair
starting to show touches of gray just discernible on the natchbook-size
screen. He seened anused, even inmpudently so, waiting several seconds as if
savoring the effect to the utnost. Finally, he said, "I suppose this nmust cone
as a bit of a shock."

VWhi ch perhaps qualified as one of the greatest understatenents in all Hunt's
years of experience. For the face was his own. He was tal king to sone bizarre
versi on—exi sting in sone other where, and for all he knew, sone ot her
"when"—ef hinself. He could do nothing but sit there, stupefied, unable to
nmust er a coherent response. The three girls exchanged mystified | ooks. Then
Jerry said, "Are you all right, Vic?"

The words jolted Hunt sufficiently to nmake himl ook up, though for the nonent

still only marginally aware of his surroundings. Finally, with an effort, he
forced his faculties back to sonmething resenbling working order. "Er, |I'm
sorry," he said, standing up. "If you'll excuse nme, | need to take this

privately." He crossed to the exit and left.
"What was it, a ghost?" Jerry nuttered to the others.

Qutside in the parking lot, Hunt clinbed into his car and cl osed the door. The
face of his other self was still there, waiting on the screen of the seefone.
"Ckay, | give up," he told it. "So . . . just what in hell is going on?"

"I"ll try to be brief, because there may not be a lot of time," the inage
answered. "First, the Thuriens are trying the wong approach. It isn't an

ext ensi on of the h-space physics the way they've assuned. That only applies
wi thin particular wave sol utions evolving vertically and mani festing internal
space and tinme separation. Horizontal novenment involves a different concept.
Thi nk of the dynanics of the data structures that we found in JEVEX s

conputing matrix. . . . As | said, there may not be a lot of tine. This is an
early test run. We haven't |earned how to sustain coherence for extended
periods yet. |'ve got a conpressed file here that will give you what we've

managed to figure out so far. The main thing you need to know about is the
conver gences. But codes can be different, even between nearby regions. Can you
send me something to scan for any transnission corrections we mght need to
make?"

"What . . . ?" Hunt was still numbed by the shock

"Afile out of your systemthere. Anything. W need to know the codes you're
using so the one here can be set to match."

"Ch. . . . Rght. . . ." Hunt shook hinmself into action sufficiently to bring



up a directory of his personal library and flagged one of the itens for
transmi ssi on.

"Using the phone," his alter ego observed. "Where have | caught you?"
"BEr . . . I'min the parking | ot outside Happy's. | was with Jerry Santello.
Here, it's com ng through now "

"Ckay, got it. Let's see, now. . ." The alter-Hunt | ooked away. "Wich tine
was that?" he inquired as he worked, evidently consulting some off-screen
oracl e.

"A Saturday—the tinme that Julie fromadm n showed up with a couple of her
friends. There's an Oiol es-Braves ganme due to be played later."

"I don't recall that. It was probably different on this tine Iine. The
paral l el i sns can show surprising discontinuities." Then, in a |ouder voice,
apparently to someone nearby, "Have we got it yet?"

"Jerry was selling the restaurant-dance-bar thing again,"” Hunt said.

"Ch, that. Yes. Tell himto forget it. It's a scam The pictures in the
brochure he's got are faked. It's a shell conpany set up by a Ukrainian outfit
who' Il take the noney and fold. If you want a better deal, buy Formaflex in
Austin. Small pilot experiment. Nobody knows about it yet—timted license to
deal in Thurien matter-duplicator technology. It's going to go over big."

Al ter-Hunt wi nked, then | ooked away again. "Okay? Are we ready? Can | send—

The connection died, as twenty-two thousand niles above the Earth's surface
t he object that had appeared out of nowhere dissolved into a haze that
di spersed and faded, |eaving nothing.

Hunt waited fifteen mnutes, but nothing nore cane through

CHAPTER TWO

Even before the first contact with Ganynmeans, when the Shapieron from anci ent
M nerva returned fromits strange exile out of normal spacetinme, the majority
of Earth's physicists had cone to favor the expl anati on of quantum weirdness
known as the Many Worlds Interpretation, or MN. Its clains were so bizarre
and counterintuitive that many maintained it couldn't have been conceived by
unai ded human i magi nation or unwitting self-deception. Therefore, it had to be
true. The discovery that a race of advanced, starfaring aliens had reached the
same concl usi on seenmed as strong an endorsenment as anyone could wi sh for and
pretty much won over the | ast of the doubters.

The "quantum par adoxes" that textbooks and popular witers of years gone by
had reveled in arose when a system of quantumentities such as photons or

el ectrons existing in some particular state changed to sone different state
when a number of new states were possible. Exanples mght be an energetically
excited atomthat could relax back to its mini mumenergy "ground" state via
any of several alternative sequences of internediate energy levels, or a
photon hitting a half-silvered mirror, which gave it a fifty-fifty chance of
being reflected or transnmitted. How did Nature "choose" fromthe various
possibilities the one that actually took place?

On the face of it, the situation seened no different fromthat of, say, a
ganbler's die, which fromthe rolling state could assume any of six discrete
final states, each showing a different nunber. The mechani cs of noving objects



was well understood, and only inability to specify precisely the die's shape,
mass, and notion prevented the outconme to be predicted reliably every tine. In
ot her words there was no nystery. The outcone was determ ned, but inperfect
know edge nade it unpredictable. However, this was only another way of saying
that the situations were not the same to begin with. At the quantum | evel,
this was not so. The systens being investigated were identical in every way
that coul d be established. Wiy, then, should they behave differently?

Quantum obj ects acted as if they were everything at once while they were not
interacting with their environment, but the instant they encountered anot her
entity capabl e of pinning them down—for instance, a detector in a neasuring

i nstrument designed to find out sonething about them+they abruptly took on one
fromthe avail able selection of possible states. Hardly surprisingly, such
oddness did not sit lightly with beings accustoned to a world in which things
knew what they were and continued to be so while nothing was | ooking at them
The scientific debate about the perplexing accunul ati on of quantum paradoxes
raged through the first two decades of the twentieth century—beginning,
ironically, inmrediately followi ng a series of confident assurances that

everyt hing of substance was known and sci ence was effectively a cl osed book.
But there could be no getting away fromwhat the results of countless
experiments seened to indicate. The chall enge was to account for themin a way
t hat described what was "real ly" going on

Sone refused to get enbroiled in the issue at all, and instead took the view
of science as being sinply a pragmatic process for generating nunbers to be
conpared with experinental results, beyond which nothing nore could be said.
For a long tinme the predom nant view was that nothing really existed in any
objective sense at all until an act of observation caused it to assune one of
its possible sets of attributes ("states") randomy. Exactly what constituted
an "observation" was a further source of contention, opinions covering the
range of steps fromany interaction with another quantum object, to the fina
regi stering of an inpression upon a human consci ousness. Ot hers avoi ded the
di sturbingly mystical inplications of this kind of approach by maintaini ng
that the allegedly identical objects weren't really identical but differed in
some subtle ways that eluded detection at the present time. The problemwth
this, however was that it required everything in the universe to be capabl e,
just as subtly, of instantly influencing everything else, a notion which many
considered to be every bit as nystical as anything el se that was being said,
if not nore so

By the end of the twentieth century, the scientific world had come to terns

wi th accepting that whatever answer they settled on was going to be bizarre by
normal standards anyway, so they might as well get used to throw ng away al
preconceptions and focus purely on what the facts seened to be trying to say.
And what the facts said, when the formalismwas taken at face val ue w t hout

i mposi ng some arbitrary wave-function "coll apse" that the mathematics said
not hi ng about, was that the world showed evi dence of being everything at once
because it was everything at once; the reason it didn't appear that way was

t hat everyday awareness only apprehends a small part of it.

According to the picture that finally enmerged, neither an energi zed atom nor
an i npi ngi ng photon "chooses" one state from an ensenbl e of possible

st at es—thus provoki ng endl ess debates about how, when, and why it gets to make
that choice; every possibility is actualized—but each in its own separate
reality, which then continues to evolve the various consequences of the
particular alternative that led to it. The various realities all contain
versions of their inhabitants that are consistent with the unfolding of events
maki ng up that reality, remaining unaware of all the rest. The dice thrower in
one reality rolls a boxcar, double six, breaks the bank, and retires rich; his
counterpart in another of the thirty-six possible two-die variants rolls



zilch, loses his shirt, and junps off a bridge. This formed the essence of the
Many Worlds Interpretati on of quantum nechanics.

Many popul ar accounts tal ked about the universe "splitting" into alternative
forms, with notions of what constituted a branch point varying from"every
guantuminteraction" to any event deened sufficiently significant by
humans—the realities continuing thereafter to exist adjacently but separate
and discrete, somewhat |ike the pages of a book. Hence the term "parallel

uni verse." But while perhaps nore easy to visualize, this did not accurately
capture the strange state of affairs that the forrmul ators of the MN were
proposi ng. New universes didn't spring into existence out of nothing every
time some kind of decision was called for, anynore than New York or Boston
suddenly materializes in response to a driver's going right or left at a
junction in the highway. They were there already and al ways had been, just
like all the other possible destinations on the road map.

In a simlar kind of way, not only all the futures that could possibly arise
froma given "now," but all the different "nows" that could have cone about,
exi sted as parts of an i mense, branching totality, all of it equally real
Wthin it, every quantumalternative led to a unique consequent reality which
in that detail at least differed fromall the rest. Rather than resenbling a
stack of pages, its nature was nore that of a continuum of change existing in
as many directions as change was possible. The kind of change depended on the
direction taken, occurring sonetimes gradually, sonetinmes abruptly. Every
concei vabl e way in which one world could differ from another therefore
corresponded to an axis of change within the continuum endowing it with an as
good as infinite nunber of dimensions. The totality itself was unchangi ng and
ti mel ess. The phenonenon of tinme neasured by physics arose as a construct of
t he event sequence that arose fromtracing a particular path through the tree
of branching alternatives. Every such path defined its own discrete reality,
or "universe." The perception of time energed froma consciousness foll ow ng
such a path through the alternatives that it encountered. Exactly how was
somet hing that the physicists left to phil osophers, theol ogians, and nystics
to expl ain.

The normal "forward" flow of experience within a universe ran up the tree of
branching time lines. Direct know edge of the other realities existing to the
"sides" seemed to be precluded—except for the interference paradoxes that
resulted frominformation | eaking across at the tiniest level, fromwhich the
necessary exi stence of the entire stupefying whole had been inferred. O
course, this didn't prevent specul ati on on whether some ki nd of conmunication
"horizontal |l y"—bet ween branches—ni ght be possible. Even if it were, nobody had
the renotest idea how such a thing would be achieved. It remained just an

i ntriguing hypothesis, good for philosophical Ph.D. dissertations, becom ng
known in obscure journals, and getting a discussion going at cocktail parties.
Not hi ng in the whol e of history suggested any precedent for taking the subject
seriously.

And then, the last pictures cane back fromthe probe that had pursued the

fl eei ng Jevl enese spacecraft, showi ng that they had been hurled across
light-years of space and back tens of thousands of years in time to reappear
near the planet Mnerva in the era of its habitation by the Lunarians, |ong
after the Ganynmeans had departed. The proof was there, indisputably, that it
had happened. The denonstration that put an abrupt end to any further

specul ation as to whether such a happeni ng was possi ble came to be known as

the "M nerva event."
* % %

After the years he had spent as Hunt's boss in sone capacity or other, Gegg
Cal dwel | had thought he was past being capable of surprise anynore. Four years



previously, in 2028, when the first evidence of the Lunarians was discovered
on the Moon in the formof a fifty-thousand-year-old spacesuited corpse,

Cal dwel |, as chief of UNSA' s former Navigation and Conmuni cations Division
had set the ebullient Englishman the task of unraveling the nystery of where
"Charlie" had come from Exactly what reconstructing pictures of vani shed
civilizations had to do with the business of navigating UNSA' s spacecraft and
mai ntai ning its conmmuni cati ons around the Sol ar System was a good question,
but Cal dwel |l had al ways been a compul sive enpire builder. Hi s way of going
about things was to stake out a claimon getting something done while others
debated the demarcation |ines, and possession being nine-tenths of the |aw,
like sonme of the ideas of quantum physics that he had been hearing lately, he
created what becane reality. Hunt, along with his biol ogist partner-in-crine,
Christian Danchekker, who now directed the Alien Life Sciences Division, had
responded by causing the story of human origins to be rewitten fromits
begi nni ngs. When Cal dwel |l sent the pair of themto Jupiter to | ook into sone
relics of |ong-vanished aliens that came to light shortly afterward on
Ganynede, they cane back with a starship full of live ones. Despatched to
Jevelen to hel p pinpoint the source of mass nental derangenment anong the
natives, they turned up an entire functioning universe evol ved out of data
structures inside a planet-size conmputer. But this |atest was straining
Caldwell's credulity, even yet.

He sat at the desk, flanked on one side by a wall of display screens, in his
office on the top floor of the Advanced Sci ences buil ding, drumm ng his
fingers on the arnrests of his chair while Hunt paced in front of the picture
wi ndow overl ooki ng the Goddard compl ex. Caldwell was stockily built, with
steely gray hair cropped short and the kind of solidly carved, heavy-jow ed
face that suggested granite slabs and | unar crags. Hi s expression renai ned

i npassi ve despite the excitement that Hunt was still unable to contain. Just
what kind of reaction should be expected from someone who had tal ked to

anot her version of hinmself, calling on the phone from anot her universe,

Cal dwel | wasn't exactly sure. If the story had come from anyone other than Vic
Hunt, he would sinply have refused to believe it. Hunt had al so kicked his
lifetime snoking habit not | ong ago, which probably added to the theatrics.

"Gregg, it means that somewhere in another part of the Miltiverse they've
figured it out,"” Hunt said, not for the first time. "Sonewhere correspondi ng
to a future ahead of where we are right now." As a rule, he kept his thought
processes orderly enough to avoid such repetition. Caldwell granted that these
wer e somewhat unusual circunstances. "It nust have been sone kind of test to
establish a channel across tinme lines. They were going to send us a file
cont ai ni ng what they knew, but the link went down too soon. My God, G egg! Can
you i magi ne what it would mean if this ever becane routine? Suppose you could
get a copy of a new Shakespeare play that he never wote in our historyl O an
aut hentic account of how the pyramids were really built! What do you think
that kind of cross-cultural fertilization mght be worth?"

"Let's not get too carried away by that for now, and just stick to the
basics,"” Caldwell suggested. "W figure it had to be sone kind of

conmuni cations relay that appeared out there in orbit." The message routing
log into Goddard had shown the signal to have cone in via a channel that
didn't exist. The signal turnaround delay indicated that it couldn't have been
much farther away than the synchsat belt, twenty-two thousand niles out. Hunt
had reasoned that it had to have been a relay device rather than a nanned
vessel of some kind on the grounds that the premature ternination pointed to
an experinmental programstill inits early days. Hunt, sure as hell, would
never have clinbed into a conjuror's box like that, to be shot off into

anot her universe at that stage of the game. It seened a fairly safe bet that
no ot her version of what was, after all, Hunt's same self would have, either
Cal dwell couldn't argue with that.



"Interfacing into the Terran commet in the same way the Thurien relay
satellites that we've got now do," Hunt affirmed. That woul d have made the
devi ce nmassive, though not necessarily huge in size. Information transfer into
and out of the real mused by the Thurien interstellar comruni cati ons system
referred to as h-space, was effected via spinning mcroscopic black-hole
toroids generated artificially. Putting themin orbit avoided the weight

probl ems that would have resulted fromlocating the equi prment on the Earth's
surface. The various Terran outposts across the Solar System were being

equi pped with Thurien relays as well. Wen the network was conpleted, it would
mean that a link froma UNSA base at Jupiter to Goddard, for exanple, could be
routed via the Thurien system maki ng conmuni cati ons turnaround del ays of
hours or nore a thing of the past.

"And the gist of what you . . . he, this other Hunt, whatever, had to say was
t hat Eesyan and his guys are going about it the wong way," Caldwell went on
"It needs a different kind of physics. The Miultiverse is nore |ike the JEVEX
conputing matrix?"

The M nerva event involving the fleeing Jevl enese had denonstrat ed
cross-Miltiverse transfer to be possible. Ever since it happened, Thurien
scientists had been trying to unravel exactly what had taken place in the hope
of being able to reproduce the effect. Porthik Eesyan was one of the Thuriens
principal scientific figures, attached to their culture's highest

adm ni strative body at their Government Center in the principal city of
Thurios. Hunt noved back fromthe wi ndow and across in front of Caldwell's
desk, frowning while he collected his thoughts.

VI SAR, the conputing entity that nanaged the technicalities of the Thurien
civilization, was a distributed systemscattered across all the star systens
that they had spread to. The Jevel enese, by contrast, had built their
counterpart to VISAR as a centralized systemphysically | ocated in one pl anet,
where the workl oad was handled in a gigantic, contiguous, three-dinensiona
matrix of cells, each conbining the functions of conputing, storage, and
conmuni cati on. Changes of state propagating through the matrix from one
adjoining cell to another in the course of conputation behaved in a way
conparable to that of elementary particles noving in physical space, which was
i nteresting but anounted to no nore than an unrenarkabl e anal ogy. But things
hadn't stopped there. The rul es adopted by the Jevl enese system designers to
govern the interactions between cells resulted in the energence of behavior
that uncannily m m cked such properties as mass, charge, energy, and nmonent um
These in turn gave rise to extended structures formed in the manner of

nol ecul es by the bal ance of opposing forces, out of which enmerged a universe
of worlds orbiting data-radiating "suns,"” and eventually harboring its own
form of peculiar, squabbl esone, sentient beings. It sounded as if Hunt was
saying that the underlying nature of the Miltiverse was something sinilar

"It seens as if it could be the key to the whole thing," Hunt said. "Forget
all the physics you' ve heard before, that tal ks about mass and energy novi ng
t hrough space. That's the physics that happens within a Miultiverse reality
that you happen to be a part of."

"You mean on sone particular tine |ine—+ike the one we're in here, right now?"

"Exactly. Where serial ordering gives rise to the perception of change,
unfolding in ways that differential equations describe. Odinary physics—and
that includes all the Thurien h-space business as well —+s expressed in the

| anguage of change. But the Miultiverse itself is changeless. So crossing it
woul d have to invol ve sonething other than physical nmoverment. In the JEVEX
matri x nothing actually noves. Cells just flip between states.™



Cal dwel | stared while he digested that. It seened al nost obvi ous once it was
spelled out. "Wuldn't the same underlying cell structure apply everywhere,
here included?" he queried. "It's all part of the same M/."

"Yes," Hunt agreed. "In fact, Dirac proposed sonething very like it: a
universe filled with a 'sea' of particles in negative energy states. They
become observabl e when they're kicked up to positive states. Antiparticles are
the holes left behind. They can nove around too, as if they were

particl es—+i ke holes in sem conductors. ™

"CGo on," Caldwell said.

Hunt arrived back at the wi ndow, stared out for a second, then wheeled around
and spread his arns sideways along the sill. "The matrix supports two kinds of
physics. One, we just mentioned: the familiar kind that describes change,

whi ch applies to the event sequences ordered along tinme lines. The ot her

i nvol ves a different form of cross-propagating cell states.”

"What kind of propagation speed m ght we tal king about, do you think?"
Cal dwel | i nquired.

Hunt shook his head. "I don't know. "

"Have you tal ked to Sonnerbrandt yet?" Josef Sonnebrandt was a quantum
theoretician at the Max Planck Institute in Berlin, who probably knew nore
about Entoverse physics than anyone el se at the Earth end of the Jevlen |ink

Hunt nodded. "He thinks we're probably tal king about basic el enents of the

di mensi ons of Planck length switching in Planck tinme or sonething |like that,
but how any of it would translate into the dinensions that we neasure things
on is inpossible to say right now. The Thuriens mght be in a better position
to guess. They've been doing the experinments. W and they need to get our acts
t oget her . "

Cal dwel | sucked at his teeth while he contenpl ated the desktop. Silence ensued
for perhaps half a minute. Hunt turned and stared out at the dark

mar bl e- and- gl ass bul k of the Bi osci ences building, |oom ng above trees on the
far side of one of the airnobile parking areas.

"Then let's do that," Caldwell said.

Hunt turned back to face himagain. Caldwell got the feeling that this was
what he had been angling for. "Are we tal king about a Thurien trip? That's
what it would need, G egg. Wuld that be on?"

Cal dwel | gave him a | ong, pensive |ook, then nodded. "Okay."

"Seriously?"

"If I say it's on, it's on." Caldwell studied himfor a nmonent |onger. "You
know, Vic, you don't seens as surprised as you would have been in days gone
by. What's happening? Does it cone with getting ol der?"

"No, it conmes fromgetting to know you. Nothing could surprise ne anynore."
"Well, that works both ways." Caldwell turned to one side and touched a key on

the desk unit. The face of his secretary, Mtzi, in the outer office,
appeared. "Did you talk to Farrell?" he inquired.



"Yes, | did. He says how about ten tonmorrow? You're clear then."

"That's fine. And another thing, Mtzi. Could you get on the h-net and see if
VI SAR can raise Porthik Eesyan at Thurien? Also, I'd |like the schedul e of the
Thurien ships that will be here and when, over, say, the next nmonth."

"CGoi ng on vacation?"
"I think we've maybe found another job for Vic."
"I should have guessed. WII do."

Cal dwel | cleared down and | ooked back at Hunt. "I think I'mpretty nmuch past
surprises, too. The last time | sent you anywhere, you cane back with a
Universe. This time it's the entire Multiverse. That's it, the ultimte. It
has to be. You can't get any bigger than that. Am| right?"

They stared at each other for a second. Then Hunt's face split into a grin.
They were in business once again. He obviously liked the feeling. Caldwell

all owed his craggy features to soften into the hint of a smle and snorted.
"\What about Josef in Berlin?" he asked, getting back on track. "Do you figure
you coul d use him al ong, too?

"Sure—+f he's up to it. Want ne to sound hi m out?"

"Yes, do that. And | guess it goes w thout saying that Chris Danchekker's
going to want to be in on it, too. W can put it to himat the dinner for Onen
toni ght, after you make the bi g announcenent."

"Sounds good, " Hunt agreed.

So far, the story of Hunt's contact with another version of hinself had not
gone beyond a sel ect few anbng UNSA' s seni or managenent and scientific staff.
A di nner was being held that evening in honor of one of the original UNSA
founders, who was retiring, at which Hunt was due to say sone words of

appreci ation on behal f of the physical sciences side of the operation. Someone
had suggested that this night be a good opportunity to make the news of Hunt's
strange experience public. Caldwell's initial reaction had been negative on

t he grounds that such a bombshell would risk eclipsing Oven on what was
supposed to be his night, after all. Hunt had felt that it could just as well
work the other way: having one's retirement dinner cited as the occasi on when
the worl d had been was told could be the best nenorial to a lifetinme's work

t hat anyone could wish for. In the end they had decided to put it to Oamen and
| et himdecide. Omen's answer was that he could think of no greater honor than
to have his nane |inked with what could qualify as one of the nobst exciting
scientific revelations of all tine.

"I take it we're still going ahead," Caldwell said. People did have second
t hought s about things like this.

"I was planning to doubl e-check with Oven before | get up to speak," Hunt
answered. "l can always switch to a fallback routine of Irish jokes or
something if he changes his mnd." Caldwell nodded that they were both

t hi nki ng the sane way.

The screen by his el bow came to life again to show an el ongated Ganynean head
dark gray in color, with a protruding chin and vertical gothic |ines fram ng
| arge, ovoid eyes. The shoul ders were covered by the top of a Iight orange
tunic, with a yellow collar enclosing the neck. The countenance conpressed in
the way Cal dwell had |learned to recognize as an alien grin.



"Porthi k Eesyan," Mtzi's voice announced. "I told himVic is with you. He
says it sounds like a sure sign of trouble ahead."

CHAPTER THREE

Prof essor Christian Danchekker was perpl exed. One of the cornerstones of what
had been regarded as an unquestionabl e and universal tenet of biologica
theory | ooked as if it mght be resting on shaky ground. Accepted scientific
beli efs had not been arrived at lightly, and he was not of a nature to change
themlightly.

He sat hunched in his office in the Biosciences building at Goddard, his |ean
bal di ng frame and gangling |inbs splayed at an odd conposition of angles in
one of those chairs that never seened to be the right size or shape no nmatter
how many nodel s he tried, and frowned at the offendi ng papers strewn around

t he desk, while he polished the | enses of his anachronistic gold-rimed
spect acl es. Then he perched them back on the bridge of his nose and returned
his attention to the references that he had listed on one of the displays on
the side panel. The reports were on work done in various places around the
worl d to duplicate and extend sone experinments performed by a research group
in Australia on nutrient-nmnetabolizing pathways in certain strains of bacteria.
In general, each type of bacterium depended on a primary food that it
possessed the genes to break down and utilize. Probably the nost faniliar
exanpl e was the common E. coli, found in humans, which required the sugar

| actose. It sometines happened that if the nechanismto digest the prinmary
food was di sabled, nutations were possible that could create an alternative
nmet abolic pathway to exploit a different food instead. In the case of E coli
two particular point nutations occurring sinmultaneously enabled it to feed on
a different sugar. The nutation rates were known, and under the conditions of
a typical |aboratory experinment would be expected to occur together about once
in a hundred thousand years. In practice, scores of exanples were observed
within a few days. But it happened only when the alternative target sugar was
present in the nutrient solution used for the culture.

What this meant was that the nmutati ons were not random as biol ogical doctrine
had steadfastly maintained for over a century, but triggered by cues in the
environnent. And that in turn meant that the genetic "prograns" for responding
to those cues nust already have been there, in the bacterial genone to begin
with. They hadn't arisen over nillions of years of trial-and-error selection
from random nut ati ons. The process by which it was achi eved had been uncovered
in the formof nmessenger proteins encoding externally acquired information
that was witten into the genone by special - purpose enzymes—si si nterpreted as
conponents of antibodies to viruses that turned out never to have existed, and
a cause of a huge nedical scandal and a spate of class-action suits in years
gone by. One of the central dognas of evolutionary theory was thus shown to be
vi ol ated. That the whol e business was a far nore conplex affair than had been
confidently supposed was, to put it mldly, the least troubling interpretation
that could be put on it.

Danchekker still wasn't sure if a senior directorship in the UNSA hierarchy,
with all the attendant bureaucratic chores and deference to academnc
convention, really suited him In his quieter noments, when he relaxed in his
apartment to the nusic of Mahler or Berlioz, or sat contenplating the trees by
some secluded tributary of the Potomac, his mind still soared with the Jupiter
m ssion ships to the icy wastes of Ganynede and saw again the pale green,
orange- streaked skies of Jevlen above the towering alien cityscapes. Across
the vast tract of worlds that the Thuriens had spread to, there dwelt nore
strange and wondrous forms of life than could be so nuch as glinpsed in the



remai nder of a lifetine. On Crayses there was a creature that was both ani mal
and plant, rooting itself in the ground when conditions were agreeable, noving
on when they changed. Yaborian Two had sonehow produced a reversed pl anetwi de
chem stry in which oxy-carbon based life flourished in a reduci ng atnosphere
of net hane.

He realized that he had drifted away into nusings agai n when Sandy Hol nes, his
techni cal assistant, stuck her head in fromthe | ab area outside the office.

Di vi sional director or not, Danchekker wouldn't |et adm nistrative matters
prevent himfrom keeping his practical hand in. Taking care of them was what
staff were for. He refused to accept calls while he was worKking.

"Excuse ne, Professor?"

"Hn? What? . . . OCh." Danchekker returned reluctantly to planet Earth. He

si ghed and gestured at the papers lying in front of him "It appears that much

of what we considered to be unquestionable may have to be rethought from

basi cs, Sandy. The devel opnent of organisns is much nore closely coupled with

t he environnment than existing theory can account for. You need to read this.
Anyway, what is it?"

"Mldred is downstairs in reception. You' re due to have lunch with her
remenber ?"
"Ah, yes." Normally, Danchekker blanched at the nention of the nanme. H s
cousin from Austria had been canped in the Washington, DC, area for a couple
of nmonths whil e researching her |atest book, which was on Thurien culture and
soci ol ogy. She had | atched onto Danchekker as her prinme reference and research
source. But today he was actually | ooking forward to seeing her. "Can you
organi ze an aircab to the front door for us, Sandy?"

"It"'s onits way. | told them the AQive Tree. Is that okay?"
"That will do splendidly."

"And Ms. Mulling asked ne to rem nd you that you're neeting Vic Hunt and G egg
Cal dwel | at the Carnarvon at six-thirty tonight." Ms. Milling was Danchekker's
personal secretary, whom he thankfully left to take command of administrative
and fiscal matters fromher domain on the far side of the top floor, from
whence she ruled the building. She had come with his appointment as director
in the UNSA reorgani zati onal shuffle and was the main reason for his refusing
to take calls when immersed in the things that interested him Her nanme was
usual ly sufficient to evoke a reflex grinmace too, but on this occasion
Danchekker nerely nodded matter-of-factly as he slipped off his lab coat and
draped it on the stand inside the door. "You seemin great spirits today,

Prof essor,"” Sandy remarked as she wal ked with hi mback across the lab area to
where she had been working with a technician preparing mcroscope slides.

"It looks as if our devious scheme is about to pay off," Danchekker replied
breezily. "A week fromnow, our persistent and pestering authoress will be on
her way to distant reaches of the Gal axy, and peace will return to the realm"

"You' ve heard back from Frenua?"
"BEarlier this nmorning. It's as good as arranged. You know how i nformal the
Thuriens are. | shall convey the joyous tidings forthwith, over |unch, and

have no doubt that cousin Mldred will be suitably thrilled."

"I"'mglad it worked out. Enjoy your lunch.”



"Ch, indubitably."

Danchekker humed to hinself in the elevator all the way down, oblivious of
the clerk carrying a sheaf of papers who got in at the eighth floor and |eft
at the fifth. Wien the doors opened on the ground level, he sailed out with a
broad, toothy smile to greet his cousin, waiting in the | obby area beyond.

M1l dred was nmonentarily taken aback but recovered quickly.

"Christian, you're exactly on time! You |look quite on top of the world today."

"And why not? | might ask. We should not let the chores of our humdrumlives
mar the splendor of such a heaven-sent day. | can see nobre shades of green
frommy wi ndow on the top floor than would grace a | egion of |eprechauns.”
Danchekker held the main door aside graciously to usher MIdred through. She
| ooked at himuncertainly.

"Are you all right?"
"Never better. And you | ook radiant too—a fitting tribute to spring."

In fact, Danchekker thought she |ooked mildly ridiculous in one of those

fl oppy, wide-brimed hats with flowers that even he knew had been out of style
for years, a floral dress that was doubtless practical but seemed grannyish,
and a pair of equally practical |ightweight boots that m ght have done service
on the Appal achian Trail. But beyond that, she talked.

The cab was waiting in the forecourt of the building when they emerged. As
soon as it lifted off, MIdred was back to the subject of Thurien politica
society. "I know they don't bother very nmuch about |abels and formal

organi zations and that kind of thing, but when you get down to anal yzing the
way their systemworks, it really is a nodel of the socialist ideal

Christian. And you could hardly ask for better vindication than a culture that
travel s between stars as a matter of routine and didn't have a word for 'war'
until they met us, could you? I know we've made a | ot of progress since al

the nmess at the end of the last century, but you have to agree that too mnuch
of the world's thinking is still shaped by insecurity and the conpul sion to
poi ntl ess antagonism | nean, it's all such an adol escently arrested m nd-set:
the striving for wealth and power—-which is just another way of saying fixation
on possessions and getting one's own way regardl ess of the consequences to
others. That's hardly what we'd normally perceive as the sign of individua
maturity, is it? Al this enphasis on conpetition. We're far nore cooperative
by nature as a species. It makes the Thuriens seens so adult by contrast; nore
. nmore spiritual. You know what | nean? They're so far past the stage
where material gratification neans anything. They can think of the |onger

term What collapsed in Russia back at the end of the eighties wasn't

soci alism What Lenin and Stalin created had about as nuch to do with
socialismas the Inquisition and the witch burnings had to do with
Christianity. What coll apsed was coercion and the attenpt to inpose a system
by force. But then it always will in the end. People don't |ike seeing being
afraid to express an opinion and seeing their nei ghbors dragged away to prison
canps. You'd think that woul d be obvi ous enough, woul dn't you? But

gover nrent s—here, anyway—have al ways seenmed unable grasp it. That's what
happens when you can't see further than short-term expedi ency. Don't you think
so?"

"You coul d be right," Danchekker agreed.

By the time she was squinting at the nmenu, after runmaging in her purse for a
pair of oval spectacles with purple butterfly franmes, she had switched to news
of the European branch of the famly. "Emma—you renenber her? You woul dn't



recogni ze her if you saw her today—tall and raven haired |ike her grandnother
was. She took up with a Ukrainian artist of sone kind, and they're living |like
Bohem ans in a converted barn in Croatia. Martha—that's her nother—s so put
out about it. Stefan says he's going to disinherit her if she doesn't cone to
her senses. He's doing well, by the way. You really could try and stay in
touch a bit nore, you know, Christian. His firmhas just opened a new office
in Vienna. They've got a new |line on sonme kind of self-repairing material for
spacecraft and things that there was a ot of interest in. But he's worried
now that the Thuriens might start inporting sonething superior that would
upset everything. | don't think they would, though, do you? |I know they don't
have an econonmi c systemas we know it, or very much in the way of

restrictions. But they're just not the kind who would go barging in

t houghtl essly and destabilize another culture like that. . . . Seafood Al fredo
sounds good. Wsat are you havi ng?"

"Ch, just sonething light today. | have to attend one of those wetched bl ack
tie dinners tonight. In honor of someone who's retiring. Some UNSA people are
over from Geneva for it."

"Poor Christian. You never were one for that kind of thing, were you?"

"The primary object appears to be getting seats at the right tables and to be
seen, rather than appreciating a good neal. Quite frankly, 1'd rather they
br ought hi m here."

"The Thuriens would never go for that kind of nonsense, would they?" MIdred
said, resurrecting that topic through to the end of the salad course. "From
all the things |I've read, they just don't have any concept of rivalry or
putting the other person down. |f you persuade themthey' re wong about

somet hing, they just admt it. Wiy can't we be nore like that? And it's so
idiotic! I mean, how often have you watched sonmeone at a cocktail party who
won't back down? . . . because he's afraid of losing face! But he couldn't

| ose nore face than by doing what he's doing, could he? . . . when everyone in
the roomthinks he's being a dolt. But just once in a while you see one who
can stop, and |l ook at you, and say, 'You may have a point. | never thought
about it that way.' In ny eyes, soneone like that is suddenly ten feet tall
You think, nmy God, how wonderful! So why is it so difficult? But all the
Thuriens are like that, aren't they? Does it really go back to their ancient
ancestors on M nerva, where there were no | and carnivores and predators? |'ve
read the things you've witten about all that. It explains so much of their
social structure today. | really need to | earn nore."

Danchekker decided that his nonent had come. MIdred nust have seen him swell
in anticipation or caught a glint in his eye through his spectacles, for she
paused just as she was about to resune, and | ooked at hi m curiously.

"How woul d you like to | earn everything you want to know, firsthand, fromthe
best source you could possibly wish for?" he asked her. MIdred frowned, not
knowi ng what to make of this. Danchekker dabbed at his mouth with his napkin
and tossed out his other hand expansively. "Fromthe Thurien psychol ogi sts,

bi ol ogi sts, and soci al visionaries thenmselves! Al of themanyone you care to
approach, with all their records and theories, plans and history avail abl e and
accessi bl e. You said yourself how informal they are.”

M | dred shook her head, thrown off track and flunmmoxed. "Christian, | don't
think I quite follow . . . \Wat, exactly, are you talking about?"

Danchekker beanmed in the way of someone finally divulging a secret he could
contain no longer. "I have managed to arrange precisely such an opportunity
for you: to go there personally, to Thurien, and neet sonme of their nost



prom nent scientific figures and social |eaders. They will be nmore than happy
to help with everything you need to know. A witer's chance of a lifetinel"

MIldred stared at himincredul ously. "Me? Go to Thurien? . . . Are you
serious? I . . . | don't think | quite know what to say."

Danchekker brushed an imaginary crunb fromhis lapel with a thunb. "The | east

I could do as a nodest contribution, considering the acquai ntances | have been
fortunate enough to nake there," he told her. "Frenua Showm an inner nenber
of their highest policy-making organization, will take care of you personally
and arrange the right introductions."

"My God, thisis . . ." Mldred put a hand up to her mouth and shook her head
again. "Quite a shock, you understand."

"I amsure you will rise to it admrably."

Mldred emtted a | ong, shaky breath and gul ped fromher water glass. "Wen is
thi s supposed to happen?"

"A Thurien vessel called the Ishtar is in orbit above Earth currently, in
connection with a technical and cultural exchange m ssion visiting eastern
Asia. It will be returning seven days fromnow. | took the liberty of
reserving you a place onit."

"Seven days! My word. . . ." MIldred put a hand to her chest weakly.

Danchekker waved a hand carelessly. "I know the Thuriens are obliging, and one
only has to ask. But it means that places on their ships tend to be filled
quickly. And the Ishtar is only a small craft, apparently. | didn't want to

ri sk your being disappointed."”

"Christian, was this your idea?" A suspicious note had crept into Mldred's
Voi ce.

Danchekker spread his palnms with the expression of bewildered i nnocence of a
boy insisting he had no idea how the frog had gotten into his sister's bed. "I
talk to Frenua all the tine, and happened to mention your project and its
research needs. The offer was entirely theirs." A mld feeling of disconfort
flickered for a noment as he said this, but lightning didn't strike.

Finally, MIldred absorbed what he was saying. She sat back in her chair and
| ooked at himdisbelievingly. "Well . . . what do | say? | knewl'd conme to
the right person.”

"Does that mean you're agreeabl e?"

"I't"ll be a bit of a rush getting organized at this kind of notice. . . . But
of course. As you said, a witer's chance of a lifetine."

"Splendid. It calls for a bottle of wine, don't you think?" Danchekker turned
his head fromside to side, searching for a waiter.

"I thought you didn't drink," MIdred said.

Danchekker pursed his lips for a nonent, then shrugged. "There are nonents in
life when a rare exception night be permitted,” he replied.

He was still cackling to hinself an hour | ater, when he paid the cabbie off at
CGoddard, having dropped MIdred at her hotel on the way back to begi n maki ng



her arrangenents.

CHAPTER FOUR

A friend of Hunt's naned Rita, who was w dowed, attractive, sophisticated,
and, remarkably, unattached, ran a Turkish-cuisine restaurant that he visited
fromtime to time in Silver Spring. A couple of nonths previously, she had
prevail ed upon himto escort her to a weddi ng she had been invited to of an
old friend fromcollege days. It had all gone very pleasantly, and he in turn
enlisted her as his dinner conpanion for Oaen's retirement dinner at the

Car narvon. She appeared pronptly when he collected her shortly after six

o' clock, tall and shapely, her honey-blond hair worn high, and wearing a white
stol e over a sparkling orange gown, high-necked and sl eevel ess, Oiental
style. "Susie Wng tonight, are we?" Hunt qui pped as she took his armto wal k
to the airnobile that he had arrived i n—+ented.

"It goes with the tuxedo i mage of this Janes Bondi sh-| ooki ng Englishman. Are
you packi ng a gun, too?"

"I knew |'d forgotten sonmething." Hunt saw her in to the passenger seat,
cl osed the door, and wal ked around to the driver's side.

"Is it going to be stuffy and horribly technical with all those scientists and
UNSA peopl e?" Rita asked as he clinbed in.

Hunt okayed the destination for the flight conmputer and started the turbine,
taking an unnaturally long time to reply. The announcerment he was due to make
was going to be public know edge soon enough anyway, he started to tel
hinsel f. But on the other hand, there was such a thing as professiona
decorum He would be left in an awkward situation if he started going into it
now, and Owen had second thoughts. "Ch, | think you'll find it interesting
enough,” was all he said finally.

They were anong the early arrivals at the reception, but the roomfilled

qui ckly. Caldwell arrived with his wife, Meve, and had al so brought Mtzi

his secretary, and her husband. Danchekker showed up on his own, | ooking about
as at home in black-tie attire as an ostrich in ballet tights. Hunt and Rita
did the requisite social round, swapping shop and small talk, nmeeting the two
visitors from Geneva, and paying their respects to Omen. Rita carried it al
through with poise, fitting in easily and naturally in a way that warnmed
everyone they talked to. Hunt found hinsel f wondering, not for the first tine,
i f he should be thinking seriously about settling into a nore conventiona
role and finding hinmself a permanent conpanion in life. By all the criteria
that were supposed to matter, he wouldn't do any better than this person
clinging to his armand captivating his coll eagues right now-even Danchekker

And yet . . . He couldn't put a finger on just what it was that didn't fee
right. Deciding there was an enpty slot in life and | ooking around for someone
to fill it didn't seemto be the way. The right person would make their own

slot. O was it that for someone of his restless, |oner disposition
conpul sively changing his Iife whenever it threatened to close in by becom ng
too secure and predictable, there couldn't be a "right" person?

They were seated at the table presided over by Caldwell, which also included
Danchekker, Owen, and the two Europeans. The conversation came around to what
Onen planned to do with his time now. Owen said he was going to wite an

aut obi ography, giving his account of the extraordi nary events that UNSA had
been involved in during his time of office. Caldwell agreed that an insider's
story was needed. Did Omen know that Danchekker had a cousin who w ote books?
No, Owen didn't. Caldwell |ooked across at Danchekker. "In fact, isn't she



visiting here right now, Chris?"
"Doi ng research for a book on the Thuriens,"” Mtzi put in.

"I't nust be very fortunate for her to have such an authority on the subject as
her cousin," Maeve conment ed.

Danchekker | ooked flattered but sighed regretfully. "It appears, however, that
our professional association is to be short lived," he informed the table.
"Cousin Mldred is a wonan of considerabl e resourceful ness. She has contrived
to avail herself of a far nore conprehensive repository of materials than
anything | could hope to provide: Thurien itself, no less.”

"You mean via a virtual travel hookup?' Ownen said. Miuch of the Thuriens

busi ness anong worl ds was effected by bringing information fromthe
destination to the "travelers," rather than the other way around. Sensor data
derived fromthe source was inparted into their neural systens in a way that
made t he experience indistinguishable fromactually being at the renote

| ocation. Neurocouplers connecting into the Thurien system had been installed
at several locations on Earth, including Goddard.

Danchekker shook his head as he took a spoonful of soup. "No, she's actually
goi ng. "

"Real | y? To Thurien?" Rita exclainmed. "Wat an experience!"

"One of their vessels is leaving here to return, somewhere around a week from
now, | understand," Danchekker confirned. "She has a reservation on it."

"I't's unbelievable," Leonard, one of the Europeans, said, taking in the table

in general. "There isn't anything like having to pay a fare. You just ask
them If there's room they'll take you."

"So we won't be seeing very nmuch of MIldred after all, Professor," Maeve
concl uded.

"Tragically so, | fear." Danchekker returned a solem nod. Hunt saw Cal dwell

| ook at himkeenly for a second or two, as if about to take the subject
further; but then he caught Hunt's eye and turned to say sonmething to Sarah
t he ot her European, instead.

Hunt | ooked across at Omen, cocking his head in a way that singled himout
fromthe general talk. "Are you still happy for me to talk about it, Ownen?" he
asked. "It's still not too late to change if you've had second thoughts. W
can nake the news an official release tomorrow. It's your call.”

"Well, yes | have thought sone nore about it," Omen replied. For a nmonent Hunt
t hought that he had changed his mnd. But Oamen went on, "What |'d like to do

i s make the broad announcenent nyself, in ny acknow edgment speech. Then | can
hand over to you to fill in the details. Wat do you think?"

"Even better," Hunt said. "This is your show. Go over with a bang, eh?"

"What's this?" Rita asked. She kept her voice low, picking up their tenor
"Are we in for some news tonight?"

"You'll see," Hunt answered. "I said you'd find it interesting." Rita raised
her eyebrows and smled resignedly in a way that said she could wait.

But Caldwell, who rarely m ssed anything, waved a hand for himto carry on.



"It's okay, Vic," he said. "W're only tal king about a few m nutes from now.
And it'll be public before tonight's out, anyway." Hunt |ooked inquiringly
toward Onen. Owen shrugged, indicating that it was fine by him Hunt | ooked
back at Rita.

"I got an unusual phone call the other day," he told her

n O,]?n

"Do you know much about quantum physics and alternate Miltiverse realities?"

Rita regarded himreproachfully. "I thought you said it wouldn't get
technical . "

"Trust ne. This will be worth it."

"Somet hi ng about all possible universes. . . . W only live in a tiny part of

what's going on. Everything that coul d happen is happeni ng sonmewhere."

"That puts it pretty well. And they contain other possible versions of

oursel ves. According to traditional theory, apart frominterference at the

m croscopic level, information doesn't flow between them They can't

conmuni cate. We thought. . . . And then, when Broghuilio and his | ast
hangers-on took off fromJevlen, their ships were sonehow ki cked back to a
version of early Mnerva." Rita would know about that, of course. At the tine,
it had been dissected in the news for weeks. I mares Broghuilio had been the

| eader of the attenpted Jevl enese coup

"So what are you . " Rita broke off as what he was inplying sank in. Her
eyes wi dened. The other talk around the table died as one by one the rest of
t he conpany tuned in. Rita was now speaking for all of them "You' re not
saying this call was fromsone other . . . reality, universe . . . whatever?"

Hunt nodded, deadly serious now "Precisely that."

Rita tried to absorb it, smiled incredul ously, shook her head. "On the phone?
A regular call on the phone? Surely that's crazy. " But at the sane tine
her expression said she wasn't sure why.

"What better way to communi cate?" Hunt replied, |ooking around now to address
t he whol e conpany. "W think it came via a relay device that was projected
into Earth orbit somehowtike the satellites that connect into the Thurien
h-net."

Those present who hadn't known about it already returned disbelieving |ooks,

al nrost as if expecting this to be a joke. Leonard waited for a noment to avoid
soundi ng provocatively skeptical, then said, "How can you be sure it was from
another reality, Doctor? Can you positively rule out the possibility that it
was a hoax?"

Whi ch was what Hunt had been expecting. "Ch, absolutely," he assured them
"The caller couldn't have fooled ne. I know himtoo well." He gl anced around
to enphasize the point. "You see, it was ne. The person | talked with was
anot her version of nyself."

And over the rest of the neal, the whol e astonishing story cane out. The
conclusion that the call had originated fromsone alternative future brought
up the question of tine-travel contradictions, which Sarah confessed to having
been uncl ear about ever since the business with the Jevl enese. Going back to

t he past changed it, she maintained, and that didn't make sense.



"Not with the old notion of a single reality and one tine line," Hunt agreed.
"But going back to an earlier point on a different tinme |ine avoids the
contradictions. It could be arbitrarily close to the one that you came from
but neverthel ess not the same one."

Onen cane in. "You couldn't change your own, exact past-where no one fromthe
future had ever shown up to bring about any changes. That's true."

"But you're changing the other one just as mnuch," Sarah objected. Omnen | ooked
at Hunt.

"The Multiverse totality itself is tineless,”" Hunt said. "Nothing in it ever
real ly changes anyway. "

"So what's this change that we all see? Were does it come fron?" Leonard
asked.

"Now you're getting into philosophers' and theol ogians' territory," Hunt
answered. "l just deal in what the physics says."

"Sonme kind of construct of consciousness," Caldwell|l offered. "Consci ousness
navi gates its way through the totality sonmehow. " He shrugged. "Maybe that's
what consci ousness is."

Thi s aspect intrigued Danchekker. His first reaction was usually to reject
anyt hi ng radi cal, but Hunt had been through this with him several times by
now. It seemed that Chris had been doing sone nore thinking. "The

ram fications are profound,” he told Cal dwell. "Perhaps one of the nopst
significant devel opnents in the history of science yet. The bringing together
of physical and biol ogical science at the quantum |l evel. GCenerali zing

' consciousness' to nmean any form of self-instigated behavior nodification

gi ves us a whol e new way of |ooking at living systens."

"You sound as if you want to get nmore involved in it, Chris," Caldwell
commented. His steely gray eyes had an odd twi nkle.

"Well, absolutely,"” Danchekker agreed. "Who in ny position wouldn't? | nean—
The cl acking of the MC s gavel fromthe podi um above the head table

i nterrupted.

The clattering of dessert cutlery had died away by now, and the waiters were
serving coffee, port wines, and liqueurs. The MC | ooked around while the | ast
mur murs of conversation faded. "Thank you all, |adies and gentlenen. Now that
everyone is wined, contented, and fed, it's ny pleasure to bring us to the
prime busi ness of the evening. "

A buil dup followed, outlining Oven's career and achi evenments. Several speakers
followed, relating their personal anecdotes, and Hunt went up last to deliver
the keynote address. It went over well. The MC called Onen up fromthe fl oor
to respond, and at the end the roomrose to give himan ovation. But then Onen
remai ned at the podium Puzzled |ooks traveled this way and that around the
room Even the MC seened thrown off bal ance

"And now | have sonething further to tell you all,"” Oaen said. "Sonething that
will set tonight aside as a truly menorabl e occasion in all our lives. Severa
days ago, an event took place just a fewmles fromwhere we are sitting now,
which | believe could signal one of the nost startling devel opnents in the
entire history of our species, with incal culable inplications for the future.
It's fitting that | should be saying this as nmy last official duty on behalf



of UNSA. For the era of discovery that | represented is over. A new one is
about to begin. "

By the time Hunt got up again to conplete the story, the thunder for the
evening had truly been exercised where it belonged. Al fears of stealing
Onen' s show were forgotten. The roomwas all but stunned into silence and

i Mmobility, except for one or two figures making i nconspicuously for the
exits, who Hunt guessed to be medi a people hurrying to send off their stories.
Sone questions followed, generally echoing those already heard at Caldwell's
tabl e, but not a great many—no doubt because nost of the listeners would need
time to fully grasp what they had heard. Hunt thought it just as well. This
was a cel ebration dinner, not a technical conference.

But it seemed to have achieved its aim Oaen expressed satisfaction that the
occasi on had been immortalized. People were staying at their tables and
talking in intense, animted groups instead of breaking up and starting to

| eave in the way that woul d have been typical. "That would be a tough one to
follow," Rita said as Hunt canme back over and sat down after exchanging
contact details with a nunber of people wanting to know nmore who had stopped
hi m on the way.

Cal dwel | waited until he had Danchekker's attention and | ooked at himfixedly
for a noment as he sipped fromhis glass. "And now that it's all official,
have some nore news—for you, Chris," he said.

"Me?" Danchekker frowned quizzically. "Wat kind of news?"

"I"ve been talking to Cal azar about Vic's matrix propagation ideas." Cal azar
headed the planetary adm nistration on Thurien. "He agrees that their
scientists and our scientists need to get together on this. And before the
speeches, you'd just started telling us about how bi osci ence and physics are
all inmplicated together. So we've arranged for you and Vic to transfer to

Thurien with a small team and work with them"
"Vic and nme? To Thurien? . . . \Wen?"

"A week fromnow-en the ship that you nmentioned. It's called the Ishtar. Somne
Thuri ens who have been visiting places in Asia are going honme init."

Maeve | ooked delighted. "Wy, that's wonderful, Professor!" she excl ai ned.
"The sane ship that your cousin will be going on. So you won't have to | ose
contact with her after all."

"That's what | was thinking, too," Caldwell said. "I've no doubt she can take
care of herself, but an alien culture at another star needs a | ot of adjusting
to. 1've had a taste of it nyself. Even if she did make her own arrangenents

i ndependently, we are still Earth's official space agency, and | feel we have

a responsibility. So 1'd like you to keep an eye on her, on UNSA' s behal f,
Chris, if you would." Danchekker appeared to have frozen. He sat, holding a
grape that he had taken froma dish on the table suspended halfway to his
mout h. Caldwell's brow furrowed. "Okay, Chris?"

"I'"d be happy to, of course,"” Danchekker managed finally in a flat voice.

The sides of Danchekker's mouth noved upward mechanically to bare his teeth,
but the rest of himremained i mobile. Only then did Hunt see the | ook of
stark horror in the eyes behind the gold-ri med spectacles. Then the pieces of
what nust have happened fell suddenly into place. Hunt grabbed his napkin from
the table and clasped it to his mouth with a spluttering sound which he

di sgui sed as a cough. Rita, to one side, saw the expression that he was



struggling to conceal

"What is it?" she hissed in his ear. "Wat's so funny?"

"Il tell you later," Hunt nuttered, brushing away a tear

CHAPTER FI VE

One of the things about working for Gegg Caldwell that suited Hunt was that
Cal dwel | was able to function within a | arge bureaucracy wi thout acquiring the
m nd-set of one. Through his career as a nucl eonics scientist in England
before joi ning UNSA, Hunt had found that small groups of capabl e and dedicat ed
i ndi viduals were nore effective than the arm es assenbl ed for |arge,
manageri al |l y i naugurated research projects, where too much energy tended to be
di ssipated fruitlessly on comruni cati ng nore and nore about |ess and | ess.

Cal dwel | expressed it succinctly by saying, "If a ship takes five days to
cross the Atlantic, it doesn't nean that five ships will do it in one day."
Danchekker was necessarily led to the sane phil osophy, since the nunber of
people he was typically able to tolerate limted the effective horizons of his
personal work space in any case

The team hastily organized in the course of the follow ng week conprised just
four nore people in addition to the two senior scientists, Hunt being

nom nal | y designated the head, since the subject was Miltiverse physics, and
physics was—titerall y—his departnent. Acconpanyi ng hi mwoul d be Duncan Watt,
hi s | ongstandi ng assistant fromthe Navcorms days, who had al so noved to
Goddard, while Danchekker in Iike fashion would be taking Sandy Hol nes, one of
the few individuals to have nastered his filing system and who coul d deci pher
his notes. Duncan and Sandy had al so acconpani ed Hunt and Danchekker to Jevl en
on the investigation of mass psychoses that had led to the discovery of the
Ent overse. Josef Sonnebrandt had been recruited wi thout too much persuasion.
And he in turn had urged for the inclusion of a Chinese theoretician that he
had been working with, a Madam Xyen Chi en, who had set up a laboratory in
Xinjiang that was al ready duplicating some aspects of earlier Ganynmean physics
involving artificial spacetinme deformation. Direct as always, Caldwell had
contacted her personally, and she had as good as agreed before the end of his
call. The rest had been pretty straightforward. Although China still retained
some vestige of the authoritarianismof tinmes gone by, nobody there was going
to argue with an invitation to send one of their |eading scientists to
Thurien. In fact, Madam Xyen was on the list that the party of Thuriens
currently in eastern Asian had arranged to visit, and she woul d be returning
with themdirectly to the orbiting Ishtar to meet the rest of the Terran group
there. UNSA adm nistrati on needed a nane for the project. Since the aimwas to
i nvestigate TRAns Miliverse communi cation, Hunt settled on "Tramine."

Sonnebrandt joined the rest of the group at Goddard a day before the Ishtar's
schedul ed departure for an overview and briefing. They flew out early the next
nmorning to be shuttled up to orbit fromthe UNSA |aunch ternminal in Virginia.
As fate would have it, the flight up turned out to be the same one that the
travel agency had booked for MIdred, who was al so traveling fromthe DC area.
"What a wonderful surprise, Christian!" she decl ared when she cane aboard,
festooned with bags and purses, and found themthere. "You were hol ding back
on me. You had this planned all along!"

"What can | tell you?" Danchekker answered. \Wich was as good a way as any of
sayi ng sonet hi ng whil e sayi ng not hi ng.

Thurien interstellar transportati on worked on the sane basis as their
conmuni cati ons, which involved spinning artificially generated charged bl ack



hol es up to speeds that drew themout into toroids. The singularity defornmed
to become aperture through the center, which could be approached axially

wi t hout catastrophic tidal effects and gave access to the hyperreal m known as
h- space that connected the universe (or, nore strictly now, "our" universe,

out of the countless universes naking up the Miultiverse) by paths that
bypassed the limtations of ordinary spacetinme. The difference, however, was
that while comunications could be effected via mcroscopic-size ports | ocated
conveniently close to Earth in satellites or, at the cost of sone heavy
structural engineering, down on the surface, transportation required ports

| arge enough to admt whatever was being transported. Projecting such ports
where and when they were needed was one of the things that VISAR handl ed as
part of its function as general nmanager of the infrastructure that the Thurien
civilization rested on. The energy to create the toroids was also directed

t hr ough h-space, produced by the consunption of matter fromthe cores of
burnt-out stars at col ossal generating systens constructed in ol der parts of
the I ocal galaxy. Projecting transportation-size ports into planetary systens
woul d have produced gravitational disturbances sufficient to create havoc with
cl ocks and cal endars. Standard practice was therefore to project themfar
enough away outside for such effects to be negligible. Hence, vessels were
needed to get to them Thurien interstellar craft used regular gravitic
drives—essentially the principle that the Shapi eron had been built around—+to
travel to an entry port, and fromthe exit port to the final destination. This
meant that a typical point-to point journey between star systenms would take in
the order of a few days.

The Thurien craft that took Hunt and the earlier group to Jevlen had been

i mense—nore in the nature of a mini artificial world that Thuriens used for
long stays in renpote parts of the Gal axy, and in which some chose to reside
permmanently. The Ishtar, by contrast, was nore in keeping wi th what nost
Terrans woul d have thought of as the dimensions of a "ship." It grew |larger on
the forward di splay screen inside the cabin as the shuttle fromVirginia

cl osed: bright yellowgold in color, sleek and streamined, flaring out into
two crossed, curvy delta fornms at the tail, designed |like nmobst Thurien craft
for descent through planetary atnospheres without the rignmarol e of
internediate transfers in orbit. At Earth, however, the several planned
surface bases with facilities to service themwere still under construction

In the nmeantinme, there was no need for such clumsy provisions as fitting
Thurien and Terran vessels with conpati bl e docki ng hardware. The Ishtar sinply
projected a force shell fromits docking-port side to enclose a zone between
itself and the shuttle, and filled it with air. The passengers were conveyed
across the intervening space, open to the void and the stars, by simlar

means, on an invisible conveyor—sonewhat unnerving for first-timers, but fast
and easy. Wth the larger Thurien craft things were even sinpler: they
cont ai ned internal docking bays that opened to admit the entire surface
shuttl e, capable of accommodating a dozen or nmore at a tine.

A small reception committee of Thuriens was waiting to greet the arrivals
inside the entry port. The first formality was to i ssue each of the Terrans
with a flesh-col ored di sk about the size of a dinme that attached behind the
ear and coupled into the neural systemto provide an audio-visual link to

VI SAR, which could then act as interpreter. The devices were known as
"avcos"—for audio-visual coupler—and could be used down on Earth where

equi prent exi sted that could conmmunicate with the orbiting Thurien h-space
rel ays. This was true at CGoddard, and Hunt still had one of the devices in his
desk drawer fromhis last trip. But for little better reason than habit, he
preferred to stick to a regul ar ol d-fashi oned seef one when he was at hone. A
few people there wore their Thurien avco di sks ostentatiously as a status
synmbol , maki ng great shows of renoving, reattaching, and pretending to clean
t hem



"Wl come back, Vic," the famliar voice of VISAR said, seemingly in his ear
but actually activated inside his head. "I see you're getting restless again."
The disk also projected inages into the visual field when required. This
wasn't the full Thurien total-neural experience, but it afforded universa

voi ce conmmuni cation to anywhere, with supplenmentary visuals that could be
generated fromthe optical neuronics of senders using their eyes effectively
as TV cameras. Once it caught on, it would be the end of the Iine for the
Terran phone busi ness, Hunt supposed.

"Hell o, VISAR Yes, we're back in your territory again." Hunt faced the
wai ting Thuriens. "So who have we here?"

The deputation was headed by the Ishtar's first officer, Bressin Nylek, who
had come to pay conplinments on behalf of the ship's commander. It seened that
Cal azar had sent a note personally to make sure that Hunt's party was well
taken care of. Madam Xyen Chien was aboard and would join them after they had
settled in. As was nornmal Thurien practice by now with vessels sent to Earth,
a section of the ship had been adapted for Terran tastes and proporti ons—the
average Ganynean was around eight feet tall. After taking themthere, the
Thuriens would stop by the | ounge area | ater

"Who is this that |I'mhearing from?" MIldred inquired, |ooking around after
experimenting with her disk. "Are you the driver?"

"I'n a manner of speaking, | suppose you could say," VISAR answered, coming in
on everyone's circuit since she had nade the question general

"Can you tell me about Lynx? Is she all right? She cane up in her case with
t he baggage."

"Who' s Lynx?" Hunt asked subvocally.

"Her cat," VISAR returned. Then, in a nore public-sounding voice, "Never
better. A steward will bring her to your cabin."

"Ah, splendid. | couldn't |eave her in Washington. | know nobody there woul d
have fed her correctly. She's very highly strung and diet-sensitive, you
know. "

"God help us all,"” Hunt heard Danchekker mutter, turning his head away.

As in their cities back home, the Thuriens also enployed their gravitic
technol ogy to shape the environnents inside their spacecraft. Since "up" and
"down" could be defined locally and vary progressively fromplace to place,
interiors didn't conformto the | ayers-of-boxes thene reflected in practically
all Terran designs regardl ess of the attenpts to disguise it. Everything
merged in a confusion of corridors, shafts, and intersecting spaces, surfaces
that served as floors in one place curving to become walls somewhere el se with
no sense of rotation as one passed fromone to the other. Through it all,

Thuri ens were bei ng conveyed unconcernedly this way and that on by currents of
force simlar to that which had brought the new arrivals across fromthe
shuttle, traversing the ship in all directions like invisible elevators. But
when they came to the Terran section of the ship, everything suddenly becane
rectilinear, verticality reasserted itself, and recogni zable walls and fl oors
energed around corridors |eading past lines of doors. Because that was what
Terrans were used to, and how they liked things to be.

Hunt's bags had already arrived in his cabin when the party's Thurien escorts
delivered himto the door. VISAR could have gui ded them of course, but the
personal touch was ni ce—presunably a part of the crew s response to Cal azar's



prompting. The interior was confortable and showed the usual Thurien knack for
t hi nki ng of everything, Hunt saw as he deposited the office case that he had
carried with himand hung his overjacket in the closet. A coffeepot and

i ngredients stood on a side table, and a robe and slippers were laid out in

t he bat hroom He canme back out to the main roomof the cabin and checked the
sel ection of drinks and snacks in the cold storage by the coffeemaker and

cabi net above. "Aha, gotcha, VISAR " he murrmured. "You're slipping. No

Qui nness. "

"On tap at the bar in the Iounge area," the conmputer replied. Hunt sighed and
went back out fromthe cabin to find the I ounge area, where he had arranged to
nmeet Josef Sonnebrandt.

Sonnebrandt was already there, sitting in an arncthair at a corner table with
an Oriental worman that Hunt recognized from pictures acconpanyi ng vari ous
writings of hers that he had read as Xyen Chi en. Danchekker and MIldred were a
short distance away with two Thuriens who seened to be the focus of Mldred' s
attentions. A nunmber of other Terrans that Hunt hadn't net were al so di spersed
around the room many of them again Asian. Apparently, a group was goi ng back
with the Ishtar to reciprocate the Thurien visit. The bar was appropriately
stocked with Eastern beers, w nes, other beverages, and foods too, Hunt

noti ced.

The German stood as Hunt joined them-a gesture one didn't see very often these
days. He was mediumin height and build, with a sonewhat overgrown mane of
dark, curly hair, dressed casually in a khaki bush shirt with chest pockets
and epaul ettes, and over it a Wstern style brown |eather vest. "Dr. Hunt. W
neet face to face at last,"” he greeted. "So this is a Thurien starship. You
have been in them before, of course. At least, we will remain sane in this
part of it, yes? Qut there is |like being carried through an Escher draw ng."

Madam Xyen was perhaps around fifty, as far as Hunt could judge, allow ng for
the tendency he'd noticed for Orientals to | ook younger than Westerners

t hought they should. Her hair was tied high, secured by a jeweled silver clip,
and she wore a plain lilac dress with a dark blue shoul der cape. She had a
conposed air about her, taking in Hunt with a long, penetrating | ook from
dark, depthless eyes that seened to read everything that external appearances
coul d convey; but her face softened into an easy enough smile when he

i ntroduced hinself. Hunt's first inpression was of a person totally in
control, who saw the world for precisely what it was, w thout pretensions or
del usi ons, and reveal ed back to it in turn just as much of herself and her

t hought s as she chose to.

A four-foot-high serving robot floating a few i nches above the floor on sone
ki nd of Thurien g-cushion arrived at the table to ask Hunt what it could get
for him He settled for a pot of green Chinese tea and an | ndonesi an di sh that
sounded |i ke a spicy neat-and-vegetable pita bread sandwi ch. "Do you have a
name we shoul d use?" he asked the table attendant.

"No, sir. Such has never been the custom" Uncannily, whatever was guiding it
reproduced a perfect Jeeves intonation

"Then from now on, you are . " Hunt eyed its silvery metallic curves,
carrying tray, and mani pul at or appendages thoughtfully for a nonment,
"Vercingetorix. . . . No, wait, Sir Vercingetorix. Aptly to be known as Sir
Ver. Wiat do you think?"

"As you wish, sir.

Chi en chuckl ed delightedly. "Brilliant," Sonnebrandt, acknow edged, raising



his glass toward Hunt. It looked as if it contained a | ager beer

"I's this one of your sidelines, VISAR?" Hunt inquired as the robot glided
Jeevi shly away.

"l suppose you could say, a distant cousin,” VISAR replied in his head.
"Mainly | ocally autononmous, but when it gets hit with something like that, it
checks back with ne."

After sone initial socializing, the conversation got down to the business at
hand. The first thing that Sonnebrandt and Chien wanted to hear was Hunt's
account of the encounter with his alter ego in his own words. It was one of
the few occasi ons when Hunt regretted not availing hinmself of the option to
keep a recorded | og of his phone exchanges in the way many peopl e did. Mybe
it had something to do with his English upbringing, but it always seened to
himto smack of l|awsuit phobia, security paranoia, and other practices of the
neurotic society now fading into history. It was persistently runored that the
conmuni cati ons conpanies still kept copies of everything that flowed through

t heir channel s anyway, but requests fromthe top | evels of UNSA, stressing the
i mportance of the matter, had produced only apol ogetic denials and assurance
that the claimwas an urban | egend fromway back that just wouldn't die. He
went through what had been said during the exchange and all the anal yses that
had been repeated since, and gave his reasons for believing that the device
had been an unmanned relay injected into orbit. Hs tea and snack arrived
whi | e he was tal ki ng.

"The analogy with the Dirac sea is interesting,” Chien said when Hunt had
finished. He had reiterated in his comunications with Sonnebrandt the point
he had made with Cal dwel I, and Sonnebrandt had passed it on to Chien
"Propagation in the manner of the Jevl enese processing matrix very well could
explain pair production and annihilation." The same thought had occurred to
Hunt and Sonnebr andt .

"What do we know about the actual propagation mechani cs?" Chien asked. "Can we
say anything yet about the kind of physics involved? What is it that actually
switches 'states'?"

"I"ve got a hunch that it results froma |ongitudi nal node of what we observe
as el ectromagnetic radiation,” Sonnebrandt said. "I've been playing around
with the possible inplications. | think this mght be it." Hunt and Chien were
aware that the standard forns of Maxwell's equations only yielded a transverse
vi bration. They described electric and magnetic fields varying in a direction
perpendi cul ar to the direction of the wave's notion, |ike waves traveling
along a jiggled rope, or a cork bobbing up and down as a water wave passes by.
There was not hi ng conparable to waves of alternating conpression and
rarefaction in the direction of propagation, as occurs with sound, for

exanpl e.

"Wuld that nean we're tal king about a conparable velocity, too?" Hunt asked.

Sonnebrandt shook his head. "Not necessarily. The velocity constant ¢ cones
out of the differential equations that apply to the kind of changi ng universe
that we perceive. Longitudi nal propagation would involve a different set of
magni tudes entirely. The same underlying matrix, but conpletely different
physi cs—n the way that water can carry both sound waves and surface waves.
But they're totally different phenonena."” Hunt nodded. It was about what he'd
told Cal dwel |.

"What about these 'convergences' that this other version of you nmentioned?"
Chi en asked. "They sounded inportant. Have you been able to nmake anything nore



of what he neant?"

"Not really,"” Hunt confessed. "At first | wondered if it was a reference to
this line of thinking that we're tal ki ng about here—satrix

propagati on—onverging with the h-space approach that the Thuri ens have been
experimenting with, but that seems too vague. We pretty well know that much
already. As you just said, it sounds |like something nore inportant."

"I thought it might have referred to sone kind of nathematical convergence,
but I've found nothing that it could apply to," Sonnebrandt said.

"VI SAR went through the equations that Josef sent, too," Hunt told both of
them "It couldn't conme up with anything either." Sonnebrandt shrugged in a
way that said he could add nothing to that.

"Then let's hope nore turns up when we get together with the Thuriens," Chien
concl uded.

Hunt finished his snack and wi ped his nmouth with a napkin. "Tell me nore about
this project you ve got going with themout in the desert in Xinjiang," he
said to Chien. He knew that the object was to set up an experinmental tap into
the Thurien h-space power grid with a viewto later extending its availability
on Earth. M sgivings had been voiced in sone quarters about the econonic

i mplications.

"Perhaps the sinplest thing would be for you to cone and visit us and see it
for yourself when we get back," Chien suggested

"I"'d like to," Hunt said. In fact, he had been thinking of trying to arrange
just that. "What are the prospects of it conmng into general use in the
foreseeabl e future?" he asked. "Seriously. |I've heard a lot of worried talk
about it."

Chien snmiled faintly in a distant kind of way that seemed very w se and
worldly. "Worried talk in America?"

"Well, yes, sure. "
"I't will happen, Dr. Hunt. You can't turn the clock back. W will soon be
i mersed in an econony of universal abundance. It will be the end of the line

for capitalism which functions on the basis of manipul ated scarcity. But it
was i nevitable eventually, even without the Thuriens. The world will just have
to learn and get used to new ways of thinking a little sooner than they

ot herwi se woul d have."

Hunt finished the last of his tea while he thought about that. It wasn't the
first time he'd heard such sentinments expressed, but he wasn't sure if this
woul d be the time to go into it with someone he hardly knew yet. He decided to
keep things on the light side for now "You should talk to Chris Danchekker's
cousin," he said, indicating the table where Mldred was sitting. "From what
he's told ne, it sounds as if you'd have a ot in comon there."

Chien straightened up in her seat. "Yes, | nust do that. | haven't met them
yet." She dropped her voice to a whisper. "I've been racing through one of her
books since | |earned she was conmng with us. The one about how brai nwashed

and conditioned to political ideology professionals in corporations are. Very
interesting and insightful. Have you read it?"

Hunt shook his head. "I'mafraid not. Conme on over. |'ll introduce you."



"Wul d you excuse ne?" Chien said to Sonnebrandt.
"I'"ll be right back," Hunt told him

"OfF course. W'll talk nore later." Sonnebrandt rose again as Chien got up to
go with Hunt. Hunt wondered if this was going to be a permanent thing. As they
nmoved away, Sonnebrandt beckoned Vercingetorix over and ordered another beer

"And one for me," Hunt called back

Hunt introduced Chien and told MIdred she was a fan. MIdred seened delighted
and flattered. Danchekker and the two Thuriens responded with appropriate

pl easantri es.

"Duncan and Sandy went off to explore the ship just before you canme in,"
Danchekker told Hunt. Duncan and Sandy had been dating cozily since their
return fromthe expedition to Jevlien. "It seened like an excellent idea. W
were just about to do |ikew se. Wuld you care to join us?"

"Just inmagine, an alien starship!" MIldred enthused.

"OfF course. How could | refuse?" Chien agreed. Hunt declined, saying that he
had only left Sonnebrandt for a nonent; in any case, he had seen enough of
alien starships. After exchanging a few parting words and seeing themon their
way, he went back to the other table.

"So you never married, | think you told nme once?" Sonnebrandt said, |eaning
back and taking in the room

"Never did."
"Never found the right woman, eh?"

"Ch, yes, pretty close, once or twice. Only trouble was, they were stil
| ooking for the right man. How about you?"

"Ch, | was once, sonme years ago now, but it didn't work out. They can be such
demandi ng creatures. | thought marrying them woul d be enough. | didn't know
you were supposed to live with themas well."

They tal ked about life in UNSA's scientific divisions conpared to Gernman
academ a. Sonnebrandt had worked for a while with the |arge European

nucl eonics facility near CGeneva. In fact, he had nmet a nunmber of Ganyneans
fromthe Shapieron then, when they were acconmodated in Switzerland during
their stay on Earth. Al though Hunt had been around at the tine, their paths
evidently hadn't crossed.

Sonnebrandt's work there had been on Multiverse interference experinments and
the tel eportati on of quantum entangl ed systens. At first, it had seened to
many people that this had to be the key to expl aining how the Jevl enese shi ps
had been hurl ed back to ancient M nerva, and nore recently, follow ng the
nmedi a furor over the revelation at Onen's UNSA retirenment dinner, the
projection of the relay into this universe from whi chever other one it had
cone from But Hunt and Sonnebrandt agreed that quantumtel eportation of the
kind that was fam liar in Terran | aboratories and which the Thuriens used
routinely in various ways wasn't the answer. The problem in essence, was the
i mpossibility in principle of being able to synchronize in advance any

recei ving apparatus at the other end, which was what enabl ed such effects to
be achi eved. Transporting to another universe would require sonething

"sel f-contai ned" that could be "projected'—ike sending a nessage in a bottle



as opposed to transmitting to a tuned radio that was already there. But how
did you get a bottle to go where you wanted it to, and then know enough to be
able to announce itself when it was there? Clearly, a |lot of onboard
capability was indicated. But their counterparts in at |east one place had
managed to work it out.

"We' || start making progress all of a sudden when VI SAR gets properly
i nvol ved, " Hunt sai d.

"You think so?"
"That would be ny guess if | had to."
"What do you nean, 'properly'?" Sonnebrandt asked.

"New i nsights and intuition still seemto be a biological specialty," Hunt
answered. "We don't know how we do it, so it's kind of difficult to specify
the essence of it to a machi ne, however rnmuch it mght be wapped up in

associ ative nets and |l earning algorithms. Induction doesn't come easily even
to a Thurien system But once you've given it the idea, it will run with it
and tell you in mnutes what does and doesn't follow from your assunptions.

VI SAR di d an astounding job of authenticity faking the Pseudowar that panicked
Broghuilio's Jevl enese. But it was us who suggested it in the first place."

"Who? You nean you and Chris Danchekker ?"
"Ch, there was a bunch nore involved, too, at the tine. But all Terrans, yes.
The Thuriens admtted that something like that woul d never have occurred to

them Devious thinking and deception isn't their thing."

Sonnebrandt touched a finger to the avco disk behind his ear. "Just out of
curiosity, is VISAR tapping into this conversation?"

Hunt shook his head. "It doesn't eavesdrop. Thuriens are finicky about things
i ke that."

"How do you know when it's online and when it isn't?"

"You learn to cue it. It's a knack that you pick up."

Sonnebrandt rubbed his fingertip lightly over the device, tracing its outline.
"This isn't the Thurien total -sensory thing that people tal k about, right?" he
checked. "It's just an audio-visual subset. That's what avco neans."

"You' ve never tried the full Thurien systen?" Hunt was surprised. For sone
reason he imagined all major scientific establishments |ike the Max Pl anck
Institute as having a Thurien neurocoupler or two hidden away somewhere. But
Sonnebrandt shook his head. Hunt flipped the mental switch to raise VISAR "I
assune you've got couplers installed at various |ocations around the place?"
he checked.

"Sure. It's a Thurien ship. Comes with all the fixings."

"Josef's never used one. Think we could give himan introductory ride?"

"No problem" VISAR replied. "Finish your beers, and I'll guide you to the

nearest ones that are available right now "

CHAPTER SI X



Thurien engi neering tended not to be intrusive or ostentatious. VISAR directed
Hunt and Sonnebrandt al ong one of the corridors fromthe Terran | ounge area of
the ship to a space divided into a nunber of partitioned cubicles. They
entered one of themto find what |ooked like a fairly standard padded
recliner, with panels of multicolored crystal nosaics positioned behind and

al ongsi de the headrest in a nmanner vaguely suggestive of sound baffles in an
acoustic room An array of video and other sensors covered the area from high
on the walls and other directions to capture the subject fromall angles for
an accurate virtual surrogate to be produced. Ot herw se, apart froma

conveni ence shelf to one side, coat hanger, and a mirror, the cubicle was
bare. A pattern of intriguing artistic designs relieved the nonotony of the
walls. "That's it. Take a seat," Hunt said, gesturing.

Sonnebrandt | ooked around, evidently nmildly surprised. "Wat, no flickering
lights and forests of wires? You don't stick your head in a helmet, or
anything |like that?"

"It all went out with steamradio. This is easier than having a haircut."
" St eam radi o?"
"Ch, an English expression. Here. Hop aboard the VI SAR express."”

Sonnebrandt turned and sat down, |looking mldly self-conscious. "This couples
into the total nervous system yes?" he said. "What exactly do | do?"

"It activates when you relax back into it. VISAR will guide you through. Your
sensory inputs are suppressed and replaced by what the system channel s
straight into your brain. Likewi se, it nmonitors your notor and other responses
and manufacturers a total environment, conplete with a surrogate self, that
you think you're actually in. So instead of sending your body to China to
experience what's going on there, it brings the information to you. Mich
faster and flexible. Hop from Thurien to Jevlen and anot her dozen of their
star systems in an hour and be hone for lunch."

"I't wouldn't know what's going on in China," Sonnebrandt pointed out.

"I picked a bad exanple,"” Hunt conceded. "Thurien worlds are fully wired. They
can send the data to reproduce what's happeni ng anywhere. So you get injected
into an authentic backdrop—the way it actually is there."

"It seens like a lot of effort to put in.

"Thurien psychology is different. They have this hangup about having to get
everything exactly right. If sonething like this ever becones standard on
Earth, you're right—we'd never go to all that trouble. W' d probably make do
with lots of extrapolations and simulation. VISAR does that to a degree, too,
such as when you want to get the feel of being sonewhere that's uninhabited or
i nhospi tabl e. But where they can, Thuriens have this thing about getting it
like it is. . . . Anyway, lie back and enjoy, as they say. I'll hook in next
door. See you in psy-space.”

Leavi ng Sonnebrandt to privacy, Hunt went into the adjoining cubicle, sat

hi nsel f down, and |ay back. This had | ong ago becone a familiar routine. A
warm feeling of total ease came over him He sensed the systemtuning in to
his neural processes. And in nonments it was in passive reception node, waiting
for his directions. Wth Sonnebrandt, things would take a little | onger the
first time. The systemneeded to run a series of sensory calibration tests to
fix a user's visual and auditory ranges, thermal and tactile sensitivity, and



so forth in order to create inputs that seened normal. Once done, however, the
profile was stored and could be invoked i mediately on future occasions. It
was a good idea to have it updated periodically—a bit Iike getting one's eyes
checked fromtine to tine when approaching the age where things start to get
fuzzy.

Hunt swung his | egs down and sat up. Or at |east, everything in his vision
realistic feelings of pressure against the recliner and friction of his
clothes, and sinulated internal feedback fromhis nuscles and joints, told him
that he did. It was only because of his past experience with this that he knew
he was really still inmbile in the recliner and would remain so until he
decoupl ed fromthe system In earlier days he had found it necessary to convey
his wi shes, for exanple as to where he wanted to "go," or whom he wanted to
contact, as explicit instructions to VISAR Now, his interaction with the
system had grown subtle enough for it to respond to his unvoiced volition

When he got up, the recliner behind himappeared enpty. What he was seei ng was
comng into his head fromthe coupler now, not fromhis eyes. He wal ked back
around to the adjoining cubicle and | eaned casual ly agai nst the side of the
doorway. Sonnebrandt was to all appearances comatose, still undergoing the
profiling process. It took a few mnutes but was subjectively tel escoped to
seema lot less. "Locate himhere, too," he said inwardly, evoking VI SAR
"Let's see how long he takes to twig it."

"Still can't resist playing a joke, eh?" VISAR observed.
"Consider it an experiment. Purely scientific curiosity."

Sonnebrandt stirred and focused back within the confines of the cubicle. For a
nmonent he seened unsure of where he was, |ike sonebody coming out of a deep

sl eep. He saw Hunt, turned his head first one way, then the other to take in

t he surroundings, then sat up and turned to | ook at the recliner. He was
clearly confused. Finally, he |ooked back at Hunt. "Do we have a technica

hi t ch?"

Hunt shrugged. "I guess it can happen to anyone," he said noncommittally.
"Want to take a tour around? W can try back here later."
"Sure." One of Sonnebrandt's shoes had a scuff mark near the toe, Hunt had
noticed earlier. It we there, faithfully reproduced on his virtual shoe.
Amazi ng, Hunt thought to hinself.

"I hope it's not a very conmon thing," Sonnebrandt joked as they exited the
cubicle. "I nean, stuck in this starship crossing the Solar Systemin hours.
It's not very reassuring to realize that things can go wong."

"Ch, | think you can trust the Thuriens, Josef,"” Hunt replied mysteriously.
Then, vocalizing aloud so as to include Sonnebrandt, "VISAR, care to be the
tour gui de?"

"How about Control and Command Deck, Conmunications Center, on-board power

pi ckup fromthe h-space grid, and propul sion control ?" VI SAR suggested. Since
Hunt had initiated a public conversation, Sonnebrandt heard the response, too.
"Does that sound good?" Hunt asked Sonnebrandt .

"They won't m nd? Tourists comng in and gawking in places |ike that?"

"I can see you're not used to being around Thuriens yet."



"Well, 1'd say that is about to be corrected in the not very distant future."
Sonnebrandt turned his head to glance at Hunt as they wal ked. "Is there
anything | should know about Thuriens?—n dealing with them | nean. Anything
t hey get upset about? Things that offend thenP"

"You won't offend them Josef. They don't have the conpetitive grounding that
makes humans get defensive fromfeeling inferior or inadequate. It just isn't
in their nature. For the same reason, it's no use trying to win your point by
bei ng aggressive or making an argunent out of it. They won't respond. What we
think is firmess and take pride in, they'd be nore likely to see as being
pointl essly obstinate and mldly ridiculous. If you realize you re wong, just
say so like they do. If you're right, don't crow about it. See my point? There
isn't any gaming for one-upmanship points going on. Their mnds don't work
that way."

"Hm . . . You nake them sound very patient. Is that sonething that comes from
bei ng such an old civilization?"

"They make you feel like children at tines," Hunt agreed. As an afterthought,
he added, "Maybe you should talk to Chien."

They came to a cross-corridor and turned in the direction of the Thurien part
of the ship. Danchekker, Chien, MIdred, and the two Thuriens were around the
corner, studying a live nmural display of scenes from various Thurien planets.
For a nonent, Hunt could only stand and stare at them perplexed. This didn't
make sense.

Hunt and Sonnebrandt were surrogates—virtual creations that existed in their
own m nds, projected into a VI SAR-supplied environnent, which in this case
happened to be the interior of the ship as captured by the senors that

Thuri ens enbedded in everything they built. And it was true that VI SAR could
i nclude as part of that environment the images of people who happened to
actually be there—er edit themout; it depended on what the user that the
experi ence was being delivered to wanted. But in such a conposite situation

t he "background"” figures—ike Danchekker and the others, who were physically
there, where the imagery was coning from<ouldn't interact with

surrogat es—+i ke Hunt and Sonnebrandt-who were not. But Danchekker was

i nteracting—by gapi ng speechl essly, showing all the signs of being as
surprised at their neeting as Hunt was. The only explanation that cane to Hunt
in his befuddl enent was that Sonnebrandt had been right, and Hunt was the one
who had been fool ed. For sone reason, unprecedented in Hunt's experience,
Thurien technol ogy had failed to function. . . . O was VISAR the one, maybe,
who was pl aying a joke? Hunt had cone across sone of its weird ideas of hunor
bef ore.

"Dr. Hunt. You've caught up with us,"” Chien said. "W didn't get very far, |I'm
afraid. Your colleague, Professor Danchekker, was going to show us the Thurien
virtual travel system But it seems to be down at the nonent. | hope it's not
a general indicator of Thurien engineering."

"That's extraordi nary!" Sonnebrandt exclained. "W did the sane. And | said
exactly what you just said." Chien |laughed. The two Thuriens, who were stil
with the other group, remained detached in a curious kind of way.

But Danchekker wasn't |aughing. He | ooked at Hunt with an expression of
somebody confronting the inpossible and not knowi ng how to frane a question to
express it. It seemed he was having the sane problem which would nean that he
t hought the sane that Hunt did—er had until a nmonment ago. But that could only
be because he had tried to pull the same trick on his conpanions, too.



"Ckay, VISAR, a good one," Hunt fired at it.
"What do you nean, Vic?"
"The joke's over. Cone on, |evel up. Wuat's going on?"

M| dred, however, was acting differently fromthe others. She stood, staring
uncertainly at Hunt for several seconds, and then noved a step nearer

bringing her face close. For a nmonment he thought she was about to kiss himon
t he cheek. She stepped back, her eyes tw nkling mschievously. "Christian told
me you used to be a snoker until not very long ago. |Is that right?"

"Well . . . yes." He shook his head. "What does that have to do wth—=
"Ah! CGotcha, VISAR," MIldred said softly. "You' re getting lazy."
"What did | do?"

MIldred smled at Hunt as she replied. "You used your old stored profile to
create Dr. Hunt. It included a hint of the aroma that snokers typically have
It's there now But it shouldn't be. It wasn't earlier, or when we canme up in
the shuttle." She explained to the others who were listening, but who stil
hadn't figured it out, "The systemis working just fine. W are inside it
right now, as | speak—all of us! |I'm amazed. Congratul ations, Christian. You
really had us fool ed." Danchekker was | ooking too astonished to reply. Behind
him the two Thuriens were grinning.

"Ckay, you win," VISAR conceded. "So shall we continue with the tour?"

"But of course,’
nod.

Chien said. At the sane tine, she sent MIldred an approving

It occurred to Hunt that this would be one way of meking sure that the crewin
t he Command Deck and el sewhere woul dn't have to be bothered by gaggl es of
tourists com ng through. Sonnebrandt noved close as they started noving again.
"She's sharp,” he murmured. "It may be as well that she's com ng along.”

Hunt had to agree. He was still getting over the surprise hinmself. It was the
first time ever that he had known VI SAR to be caught out on sonet hing.

CHAPTER SEVEN

From records pieced together in the course of investigating Charlie and the

ot her Lunarian remai ns uncovered on the Moon, it had been established that the
Lunari ans knew of the lost race of giant-size bipeds that had inhabited

M nerva | ong before their own tine. Lunarian nythology told that this race
still existed at a star known as the G ants' Star, which could be identified
on the charts. At the time of these discoveries, the scientists of Earth had
no way of knowing if the |egend was true. But they kept the star's nane, and
it had persisted since.

G ants' Star, or Gstar, was |located approximtely twenty |light-years fromthe
Solar Systemin the constellation of Taurus. It was Sun-like in size and
conposi ti on but somewhat younger, and supported a system of five outer gas
giants and five inner terrestrial-type planets, all of them attended by
various gaggl es of noons, that canme uncannily close to duplicating the pattern
back honme. This was hardly surprising, since ancient Ganymean | eaders had
searched long and diligently to find a new hone for their race that would
present as few hazards in the way of unknowns and surprises as possible.



Thurien was the fifth planet out fromits star, as Mnerva had been, a little
smal l er than Earth, and cool er, which suited the Ganynmean range of adaptation
However, the conposition and dynanics of the atnosphere provided a nore
equal i zed pattern of heat distribution than Earth's, resulting in polar
regions that were smaller than a sinple conparison of distances would have

i ndi cated, and equatorial sumers that were sel dom hotter than the equival ent
of marginal subtropical to Mediterranean. The surface was roughly seventy
percent water, with four major continental |and nasses distributed, unlike
those of Earth, fairly equally across both hemi spheres, but with a greater
variation in height between the deepest ocean chasms and hi ghest nountain
peaks.

The Thuriens had been pursuing their unsuccessful attenpt to unravel the
nmystery of trans-Miltiverse novenent in terns of their existing h-space
physics at a place called Quelsang, close to the city of Thurios, the planet's
adm ni strative and governing center. Thurios was where Hunt and his group
woul d be staying, as would nost of the other Terrans aboard. It stood near the
coast in a setting of |akes connected by gorges and waterfalls on one of the
two southern continents, called Galandria. There was none of the conplication
of docking at a transfer satellite and having to board a surface shuttle as
happened when Terran interplanetary craft arrived at Earth. The Ishtar went
straight fromits approach into a descent that brought it down into the great
space port situated by the water just over a hundred miles east of the city.
Even Hunt, who had probably had as nuch dealing with Thuriens as any Terran,
was awed by the vast conplex of |launch and | oading installations, with
starships the size of ocean liners lined up Iike suborbitals and freighters on
a busy day at O Hare or JFK

Thurien architecture delighted in i mense, soaring compositions of
verticality, adorned with towers and spires, sonme of the larger cities
extendi ng upward for mles. A flying hotel |obby that |ooked Iike a flattened
blinmp fromthe outside but was burnished gold in color carried the arrivals to
the city. Their first sight of it cane before they were halfway there. It
appeared on the horizon as a slowy growi ng cluster of whiteness and Iight, at
first belying the distance by the suggestion being of some kind of nonolithic
structure. But as they drew closer and its true proportions reveal ed

t hensel ves, what had seemed to be facets of a single structure gradually
unf ol ded and resolved into entire precincts of colossal frontages and vi stas,
terraced skyscrapers, canyons, and cliffs of architecture woven am d festoons
of bridges and arcades around towering central nmassifs in a tapestry that sent
the mind reeling. There was as much greenery as glass and scul pted stone
filling the progressions of tiers and levels, with | akes connecting via a
system of canals, and waterfalls constrai ned between the faces of buil dings,
whi | e above, layers of cloud weathed the topnost pinnacles. It wasn't so much
a city, Hunt found hinmself thinking, as an artificial nountain range.

By the time the ray-shaped blinp brought themto what appeared to be the
city's transportation center—er maybe just one of themHunt had | ost track
anong the conpositions of cityscape that they had passed between and over.
They sailed into a vast, hangar-like space high in a stepped block of city
vaguel y rem ni scent of an outsize ziggurat, disappearing belowinto a tangle
of curving traffic ranps and | esser structures. From here, conveyances of
every description seenmed to come and go, froma web of tubes radiating from
the lower levels like an integral circulation systembuilt into the city, to
streans of objects follow ng the ubiquitous g-conveyor |ines across the spaces
above and between, which were as nuch a part of Thurien city-building as the
edifices thenselves. It was not always easy to tell what constituted a
"vehicle," for pieces of the architecture seened capabl e of noving and
reattachi ng el sewhere. On |l eaving the blinp, the Thurien hosts took Hunt and



his group down a couple of levels to a dining area for |lunch. Wen they had
finished, they emerged to find that the room had beconme part of their hotel. A
little under thirty-five hours had el apsed by their watches since the Ishtar
l[ifted out fromorbit above Earth.

Earlier Terran guests had christened it the Waldorf. Originally provided for

t he conveni ence of Jevl enese making short visits to the city, it was desi gned
to human proportions rather than Ganymean. Although it included acconmmrodati on
catering, recreational and other facilities, "hotel"” didn't really describe it
since it wasn't set up as a comercial venture. But it was near enough. The
rooms had all the confort and extras that Hunt had cone to expect, including a
full Thurien neurocoupler in each. There was al so a section of cubicles for
public use at the rear of the mamin entrance |level, behind the | obby area. The
gymasi um bel ow i ncluded a gravitically sustained freefall pool where the

wat er was spherical inside a tranpoline-like elastic surrounding wall, and

swi mmi ng conbi ned with power diving becane a whol e new experience.

The main socializing focus seened to be a sunken area of booths and seating

al coves set around a nore open floor to one side of the | obby, screened behind
pl anters and partitions and doubling as a bar and coffee shop. The sign in
Jevl enese by the entrance gave it as the Broghuilio Lounge in recognition of
their esteened | eader, but |ater Terrans, probably on account of its situation
a few steps down fromthe | obby, had dubbed it the Pit Stop, which the
Thuriens obligingly added in English. No arrangenent had been made for the
Terrans to see the Thurien Miutliverse work until the next mnorning. The rest of
the day was for relaxing and acclimatizing. So after unpacking, freshening up
and settling in, it was to the Pit Stop that Hunt and the rest of the team
gravitated, as well as others who had been on the Ishtar. The Thuriens who had
been detailed to take care of themwere either there already or drifted in
later as time went by. It was a strange contrast that Hunt had observed
before. Nothing ever seened hurried or strained in Thurien day-to-day persona
life. Yet when they put their mnds to sonething |like a construction or
scientific project, the speed and efficiency with which they went about things

coul d be astoundi ng.
* * %

Preoccupation with rebuilding their culture back on their honme world had
reduced t he numbers of Jevlenese coming to Thurien conpared to those seen in
ti mes gone by. On the other hand, Terrans in some capacity or other were
becom ng a regular ingredient of life, so the demand for acconmpbdation at the
Wal dorf was as brisk as ever. The Ishtar's conpl enent had included a schoo
group from Oregon on their way to sumer canp on a world that had rea

di nosaurs; an Estonian choir that had been comm ssioned to give a series of
performances across Thurien; and sonme technical support people from Formafl ex
Inc. of Austin, Texas, who were conducting an experiment on the economc
effects of introducing Thurien matter-duplicating technology to Earth—+the sane
outfit that Hunt's alter ego had tipped as an investnent, which Hunt had
passed on to his neighbor, Jerry. There were al so some Jevl enese, but they
tended to keep thensel ves apart, conditioned by tradition and upbringing to
see Terrans as their inplacable Cerian rivals.

Hunt found hinmself sitting with Sonnebrandt, Chien, and a Thurien called

O han, who was attached to the project at Quelsang in some kind of technica
capacity. Sandy and Duncan had gone si ghtseeing around the city, Danchekker
was away, checking sonething to do with the arrangenents for tonorrow, and

M1l dred was maki ng sure that the Waldorf staff were briefed on Lynx's foibles,
aversions, and preferences.

As was the case with many Thurien materials, the table they were sitting at
could be made opaque, transparent, and take on various textures. Currently it



was gl ass-topped and functioning as a hol o-tank, which O han had been using to
give thema visual tour of Thurios. The image contained in it now, however,
was of the Quelsang Institute, where they would be going tonorrow. It was |ike
a mniature version of Thurios, interconnected high-rise structures standing
am d parkland and trees, but more curvy and exotically styled. Gthan said it
was naned after a |ong-deceased Thurien notable. "Institute" was the termthat
Terran |inguists had applied when nothing better really matched the origina
Thurien word.

"So what kind of a place is it?" Sonnebrandt asked.

"I"'mnot sure | know enough about Terran organi zations to be able to conpare
it with anything,"” Qhan replied.

"I met an Australian who was there, studying Thurien propul sion," Chien said.
"He described it as a m x between advanced-physics research and teaching
| aboratories, and a phil osophi cal acadeny."

"Who runs it?" Sonnebrandt asked. O han | ooked perpl exed.

"The adm nistration sounds a lot |ess centralized than what we're used to,"
Chien said. "There doesn't seemto be nmuch in the way of any coordinating

policy."

"Different groups use the facilities to pursue their own prograns, dependi ng
on what interests them" Qhan said.

"So how are they coordi nated? What unifies themin their approach?"
Sonnebrandt persisted. . . . Suppose they have different theoretica

foundati ons. O even contradictory ones. Wuld Quel sang be supporting all of
it?"

O han didn't seemto understand the problem "Well, yes,'
woul d we find out which was true?"

he agreed. "How el se

"The Australian told me it was like a scientific artists' colony,"” Chien said.
Hunt coul dn't make out whether she approved or not. The kind of tradition she
was from woul d not have accustomed her to see the beneficial side, but from
his previous dealings with Thuriens he knew sonet hi ng about how t hey worked.
There was no Thurien Establishnent to pronounce the approved consensus on a

gi ven subject, or any institutionalized reward systemthat woul d encourage
conformty to it. ldeas either worked or they didn't; predictions succeeded or
failed; evidence said what it said, regardl ess of anyone's preferences or
preconceptions. Wthout political pressures or fears of |osing face—which
didn't especially affect Thuriens in any case—ndividuals left alone to make
their own assessments in their own tinme would eventually conme around to
playing a part in an act that was goi ng sonewhere, rather than be left out in
the cold with one that wasn't.

Sonnebrandt seened to get the picture. "I can't see something like that being
made to work back hone anytinme soon," he renmarked, |ooking at Hunt.

Hunt shook his head. "About as likely as the tribal wtch doctor hangi ng up
his mask and starting over as a bottle washer in the village clinic," he
replied. "The Thuriens don't have police forces. Wat does that tell you about
something just a little bit fundanentally different in our natures?"

"Ah, excuse ne. It is Dr. Victor Hunt, the English?"



Hunt turned to find a pretty girl of about fourteen or fifteen standing by his
chair, dressed in a sailor-suit school uniform She | ooked Japanese and was
hol di ng a red, cloth-bound book and a pen. Hunt grinned. "None other. Wo are
you?"

"My name is Ko."
"Hi, Ko. What can | do for you?"

"Sorry for intrusion. But | collect many fanous autographs. | would be honored
if I could add al so the great scientist."

"A pleasure. The honor is nine." He took the book, and while the others | ooked
on, smling, wote,

To Ko, who cane a long way fromhome. | hope you didn't follow nme here just
for this.

Vi ctor Hunt

Thuri os, Planet Thurien

In the systemof the Gants' Star
Cct ober, 2033

Ko | ooked uncertainly at O han. "Coul d have Thurien, too?" she inquired a
shade timdly.

VI SAR came in on the circuit—+t had to be involved for her to talk to the
Thurien. "You can speak Japanese, Ko. I'Il take care of it."

It took Ko a nonment to realize what was happeni ng. Then she handed O han the
book. "I already have Bressin Nylek's," she said as O han penned sonething in
heavy Thurien Gothic-like script. "He's an officer on the Ishtar. That was the
ship we came here in. | have the captain's, too."

"Very enterprising," Sonnebrandt comrented.

Not wanting to | eave anyone out, Ko passed her book to himand Chien in an
unspoken invitation when han had finished. "I was hoping to find Professor
Danchekker," Ko said, |ooking around while they conplied. "The scientist who
went to Ganynede, too."

"He's away right now, but— Hunt started to say, and then caught sight of
Danchekker com ng down the steps fromthe | obby area and | ooki ng around. "No,
wait. You're in luck. Here he is now " Hunt caught Danchekker's attention wth
a wave, and Danchekker came over. "Your fanme knows no bounds, Chris. This is
Ko, who coll ects autographs. She wants your noniker."

"What? . . . Oh. Yes, of course. . . . My word, you have been busy, young
| ady. " Danchekker sustained a smile while he added his inscription. Ko trotted
away happily.

"How goes life in the rest of the universe?' Hunt asked as Danchekker pulled
up a chair to join them

"Cousin MIdred has been drilling the unfortunates who work here on the art of
living with her blasted cat. Luckily, they are nostly Jevl enese. Many Thuri ens
are unconfortabl e around carnivores. For a while there was pandenoni um She

t hought they'd lost it."



"The m ssing Lynx?" Hunt threw in.

Danchekker groaned under his breath and tried to ignore it. "Everything is
arranged for Quel sang tonorrow. "

"Did you find out if Porthik will be here?" Hunt asked. Porthi k Eesyan was the
scientific adviser from Thurios that they knew fromthe Jevlen expedition. He
had been playing a |l eading part in the Miltiverse work.

"Yes, he will. He has some news that he wants to give you personally, Vic. The
i deas you forwarded were right on. The Thuriens have been | ooking into them
intently. It seens they were a lot closer to success than they thought. In
fact, it appears that they have actually been sending things into other

uni verses and not realizing it!"

CHAPTER EI GHT

UNSA had, of course, comunicated to the Thuriens the message from Hunt's

uni verse-traveling other self, and the Thuriens had i mredi ately begun
exploring theoretical nodels and prelimnary experinmental setups to see what
could be made of a matrix propagati on approach to the problem It turned out
that a reinterpretation of some of the work they had been doi ng ever since the
M nerva event showed they had been cl oser to maki ng a breakthrough than they

i magi ned.

Their experinments before Hunt's input had led themto propose a hypothetica
particle that Duncan Watt referred to whinsically in a UNSA report as a
"thurion," and the nanme had stuck. The thurion was invoked to account for an
energy deficit observed in certain quark interactions, but direct evidence of
its exi stence had never been observed, even in situations where predictions of
finding it came close to certainty. So either thurions didn't exist, in which
case the theory that said they should was flawed, or sonething was wong with
t he nethods being used to | ook for them But after careful reanalysis and
doubl e checking, both the theoreticians and the experinmenters insisted that
their side of the house was clean. Thurions had to exist; yet the facts said
they didn't.

At that point VISAR pointed out that this resolved logically if "the facts"
were taken as referring to this universe, while the thurions existed in a
different one. In other words, the Thuriens had stunbled on what they were
trying to achieve without realizing it. The reason why they hadn't realized it
was that nothing indicating such a process canme out of the conventiona

h- space physics that they had been trying to apply. But when they reran the
dat a using an approach based on | ongitudinal matrix waves of the kind Hunt had
proposed, the effect followed i mediately. In fact, fluctuations at the
gquantum | evel woul d be expected to produce sonething like it all the tine

nat ur al | y—spont aneous transfers of energy across the Miltiverse "grain" that
woul d reveal thensel ves as sudden appearances and di sappearances of virtua
particles at the smallest time scales. It perhaps accounted for the
gquantum | evel "foant perneating the vacuum which physicists had known about
and neasured for a long tine, but never been able to really explain.

Hence, the arrivals fromEarth found the Thuriens in a state of considerable
excitement. This was not only on account of the thurion mystery being sol ved,
but additionally because things had al ready progressed significantly further
The key to the whole business, it turned out, was Thurien gravitic technol ogy.
The reason why Maxwel|'s equations didn't yield a |ongitudi nal wave conponent
was that they related only to the aspect of the underlying matrix that was
descri bed el ectromagnetically. Charged objects in notion experienced an



electrical drag that increased with velocity. This nmeant that the faster they
noved, the nmore they resisted further accel eration, which was anot her way of
sayi ng they exhibited an increase in nmass. Energy supplied in excess of what
they coul d absorb by changing their notion was di sposed of as radiation
Eventual ly, all of the energy being applied would be radi ated, beyond which
point no further accel eration was possible and the effective mass woul d be
infinite. This, of course, described all the experinmental work carried out on
Earth through the previous century and interpreted in ternms of relativity

t heory, which had pronounced the limt on velocity to be universal. But in
fact it only applied to electrical phenonmena—whi ch was neither here nor there
as far as Terran scientists were concerned, since they had no neans of
accelerating electrically neutral matter to high speeds anyway. But the
Thuriens did.

Applying their gravitic nethods to the matrix dynam cs proposed by Hunt
produced a nmore general formof field equations that contained a |ongitudina
conponent with sol utions perpendicular to all of the four dinensions contained
in the electromagnetic tensor, which could only nean trans-Miltiverse
propagati on. Now that they were on the right track, the Thuriens at Quel sang
were already transporting away to el sewhere in the Militiverse—the termthey
used was "nul tiporting"—el ectrons and protons, the building bl ocks of tangible
matter. The next step would be to try sinple nolecules.

A peculiar inplication of the whole state of affairs was that if they were
sendi ng particle-energy quanta into nearby other universes, then at |east sone
versions of their other selves who lived in those universes would be doing the
same thing too. This suggested that, in principle anyway, it m ght be possible
to detect electrons, protons, nolecules, or whatever materializing here as a
result of correspondi ng experiments goi ng on next door. The Thuriens had been
| ooki ng for such events, but the results so far had been negative. From

VI SAR s | atest conputations, it seemed that such a result was to be expected
Port hi k Eesyan expl ai ned why to Hunt while they were observing sone of the
test runs to multiport molecules. It was several days since the Tramine
group's arrival. The introductory tours and denonstrations of the Miltiporter
as the project had cone to be designated, were over. The comnbi ned team were
getting down to business. Hunt and Eesyan were both physically there, not
neurally coupled in renotely to a conposite creation. Experinmenters couldn't
do much real experinmenting in one of VISAR s virtual -world settings.

"I's your head in a nood for big nunbers today, Vic?" Eesyan stood over a foot
taller than Hunt, dark gray, alnpbst black in hue, his torso covered by a

| oose-fitting coat that reached to the knees, brightly colored in an el aborate
woven design. Ganyneans did not posses hair, but the skin at the tops of their
heads roughened into a ribbed, scaly texture, a bit like candl ewi ck, that
could range through as nany col or conbi nati ons and hues as bird pl umage.
Eesyan's was bl ue and green, taking on streaks of orange toward the rear.

"I"'mready to risk it. Try me," Hunt said.

"Multiverse branches really are as thin as sone of us have speculated. In
theory, they could differ by as little as a single quantumtransition. There
could be as many of them as the nunber of discrete quantumtransitions in the
entire lifetime of the universe. Pick anything you |like for the nunber of
zeros. It won't make any difference that matters."

Hunt pursed his lips in a silent whistle while he thought about it.
Considering the enormty of what it inplied, the Multiporter was really quite

a nodest piece of hardware as Thurien constructions went. The projection
chanmber itself, which was where the actual multiporting happened, took the



unr ermar kabl e form of a square metal housing about the size of a m crowave
oven, upon which an array of shiny tubes converged at various angles from

pi eces of equi pment nounted in a supporting framework extendi ng around the

si des, overhead, and into a bay beneath. A forest of sensors and
instrumentation filling the remai nder of the franmework, a worktop and

nmoni toring station, several desks, and banks of conduits, tubes, and ot her
connecti ons di sappearing behind the walls and down through the fl oor conpleted
the scene. The chanber at the center was where matter was being induced to

di sappear into other realities. It was adequate for the type of experinents
bei ng conducted currently. Should success later |ead to nore anbitious
attenpts involving larger objects, it was anticipated that a scal ed-up

Mul ti porter would be operated out in space, away from Thurien. Eesyan al ready
had some designers looking into it. Short-term budget cutting was meani ngl ess
in a systemthat had no concept nor need of cost accounting.

A volune of space inside the chanber was al so where the attenpts were being
made to detect matter nmultiported fromother realities. By the bizarre logic
of the situation, if other nearby selves were multiporting matter out of their
uni verse using their version of the same equi pnent, then it seenmed to foll ow
that this would be the place to look for it in this universe. Hence, the

Mil tiporter's tine was divided between operating in sending and detecting
nodes. This raised the question that if their other selves were working to the
same schedul e, nobody woul d detect anything because they would all be sending
when no one was | ooki ng, and | ooki ng when no one was sendi ng. The answer
adopted was to use a |l ocal quantum random zer to swi tch between nodes.
Assuming their counterparts would think the sane thing, the idea was that
random generators driven by a different sequence of quantum processes—which
was what, by definition, made a different reality different—aould yield a
different pattern of switching times, giving periods of overlap between nodes
of sending fromone universe and attenpting detection in another. The negative
out come had caused this |ine of supposition to be reexam ned w thout any
obvious flaw turning up, but Eesyan was now saying there were other reasons
why it was to be expected.

A "segnent” was the termthat had been given to a "vertical" slice of the
Mil tiverse—a self-contai ned universe that beings Iike Thuriens and humans

i nhabited, and within which change in the formof an ordering of events was
perceived to happen. In terns of the not really accurate but nore easily

vi sual i zed anal ogy of pages in a book, it appeared that the pages were
astoundingly thin. "It seens to be the way sone peopl e guessed," Eesyan
confirmed. "A particle traveling through a segment would exist in it for a
vani shingly short time, nmaking it indistinguishable from background quantum
noi se. Inpossible to detect in practice."

Hunt had hoped for sone kind of bul k averaging ef fect whereby individual
guantum events woul d seldom give rise to any discernible difference at higher
nore nmacroscopic levels. That would, in effect, have nade the pages thicker
But he wasn't about to argue with VI SAR over a matter of conputation. "Do
macroscopi ¢ probabilities get bigger?" he asked Eesyan. In other words, would
| arger objects take longer to traverse a segnent, making their detection

easi er?

"Not significantly," Eesyan answered. "Miltiporting propagation is fast." He
made a tossing-away notion with his six-fingered hand. "But we're worKking
toward sending | arger configurations of matter. W will upgrade the detectors
to l ook for the same kind of thing, too, anyway. You never know. W m ght

gl i npse sonet hi ng passi ng through."

Hunt rested his el bows on the guard rail in front of themand snorted in a way
that said this still took sone effort to believe. By the strange reasoning



that gui ded the planning, there would be little point in |ooking for objects
from next door that they were not thenselves yet in a position to send. He
stared up at the resonator mountings, where the tubes energed from over head.
That was where the energy was inparted and the matri x waves—M waves," by the
term nol ogy being formnul ated—generated to initiate the nultiporting process.
Thurien technicians assisted by mai ntenance robots were working on parts of

t he equi pnent. Josef was up there, too, with Chien, hovering in a Thurien
gravitic bubble, to see what they could I earn

"So what happens finally to the extended structures that you' ve been sendi ng?"
Hunt asked Eesyan. "The nol ecul ar configurations.”

"We've no way of knowi ng for sure. Fromwhat we can tell, they just keep going
and di sperse as an expandi ng wave function."

Hunt nodded distantly. How, then, had the relay device that had appeared in
Earth orbit been able to maintain itself there |long enough to initiate and
support a dialogue? Did it mean that only objects that were conpl ex enough to
contai n sone nmeans of "stopping" thensel ves sonehow could be nultiported into
another reality in the neani ngful sense of being able to stay there?

"There's a lot to be done yet," Eesyan said, as if reading his thoughts.

At that noment, VISAR cane though via avco in Hunt's head to say he had a cal
fromMIdred. Since it was disconcerting—and certainly not the best of

manner s—for someone to suddenly start talking to thin air when they were with
conpany, VI SAR woul d have announced the event to Eesyan, too. Such courtesies
were not possible on Earth, where nost people didn't have avcos behind their
ears, which was another reason why Hunt generally refrained fromusing his
when back home. Those who did were not the kind who worried unduly about
manners anyway. He accepted, and MIdred appeared as a franmed head and

shoul ders superposed in his visual field.

"Victor, hello. And howis the . . . what do you call it . . . nmultiporting

| ab?" She had decided it would all be beyond her, and instead gone off
wi t h Danchekker somewhere in Thurios to neet sone of the Thuriens that she
wanted to get to know in connection with her book

"I't makes our national |abs back home | ook |ike al chenmy shops,” Hunt replied.
"And they got it up and running in less tinme than we'd have had conmittees
arguing about it. Hows it with the sociol ogi sts?"

"Ch, unbelievably useful! They're all so helpful! It's as if they have all the
time in the world and nothing is so inmportant that it can't be interrupted. O
is it just their way of being polite? | haven't really deci ded which yet. At
first I thought it was a result of their ideas of what we'd call econom cs—er
absence of them You know what | nmean—when anyone can have unlimted anything,
you'd think that spending your life trying to get nore would cease to nean
anyt hi ng, wouldn't you? But then, it isn't that way with us at all, is it? The
nore people get, it seens the meaner and nastier they becone. | always found
it was the poorest people who had nothing who were the nost generous. So it
nmust be sonething innately different in the Thurien nature.”

The frame wi dened to include an inmage of Danchekker. "Get to the point," he
nmuttered, at the same tine sending Hunt a toothy grimace of a smle. "Vic,
good day to you."

"So, what's up?" Hunt asked, taking the cue gratefully.

"Ch, | was just calling to remnd you that it's close to ten,” MIldred said.



n And?ll
"You're due to neet us at ten."
"Wher e?"

"Well, not really actually "neet.' . . . You know, in one of those couplers,
or whatever you call them"

"What for?"

M1l dred | ooked puzzled. "W arranged to go on a tour of VISAR space. You and
Christian said you'd show ne sone Thurien planets, and we were going to say
hello to the Ganynean friends of yours in the ship that's on Jevlen."

Hunt's brow furrowed. "There must be some confusion. |'ve no idea what you're
t al ki ng about . "

Danchekker interjected, "W called you this norning, Vic. The h-space tour
with a visit to the Shapieron."

Hunt searched back through his menory but could recall nothing. He shook his
head hel plessly. "Well, sure, I'll cone along, no problem It would be great
to see Garuth and his people again. And |'m sure you nmean it. But | honestly
never said anything about this."

"Well, we're about ready to depart," Danchekker said. "But we'll wait unti
you get yourself organized." He sounded a trifle irritable, as if he didn't
beli eve Hunt's denial and saw it as a sonewhat |ame excuse for having
forgotten.

"I'"ll be right there," Hunt said, and cleared down. He | ooked back at Eesyan.
"Wuul d you excuse nme? Chris and MIdred are asking if | could join them at
short notice about sonething."

"As you wi sh," Eesyan replied.
"Where are the nearest couplers?”

"There's one right here." Eesyan indicated a partiti oned space next to the
nmoni toring panels. "lIt's free now "

Hunt took his leave and entered. He felt a little irked by Danchekker's
attitude of unconprom sing certainty, when it was obvious there was sonme kind
of mxup. Could he really be getting that doddery? he asked himsel f. But the
flicker of doubt passed. No, the downhill bike ride felt smooth and
reassuring, wthout wobbles, he decided as he eased hinself back into the
recliner. He hadn't forgotten anyt hing.

CHAPTER NI NE

Vrani x was an old Thurien city | ocated on one of the northern continents,
famous for its art centers and museuns, and as a cultural repository. It was
al so noted for sone of the nost spectacul ar Thurien architecture, which in the
years of the city's growh had flourished as perhaps the nost extrene of
Thurien art forms at the tinme. Hunt and Danchekker had "been there" before, in
their first virtual visit to Thurien. It seenmed a suitable place to include in
the itinerary that she and Danchekker still insisted Hunt had hel ped draw up



to give Mldred a prelimnary overview of Thurien soci ety—but by unspoken
nmut ual assent they had stopped tal king about it. In the evening they would
rejoin the rest of the group physically for dinner

They were standing in a | arge, saucer-shaped space, inside which circles of
tiered seating rose to an enclosing rim Hunt and Danchekker watched as

M|l dred gazed up at the three slimspires of what |ooked |ike pink ivory,
conver gi ng above their heads before blending into an inverted cascade of
terraces and | evel s broadeni ng and unfol ding upward for an inestimable
distance. . . . And then she frowned in puzzlement. For beyond, where the sky
shoul d have been, the scene mushrooned out into a fusion of forms and
structures of staggering di mensions extending as far as the eye could see in
one direction, while form ng the shore of a distant ocean in the other. They
were | ooking over the entire city of Vranix. But it was all hanging over their
heads, upside down. They waited, seeing how long it would take MIldred to
figure it out.

"My God!" she said after a lengthy pause. "All that topsy-turvy wonderland we
cane through inside. It turned us conpletely over somehow, and we didn't
realize it . . . at least, | didn't. But you said you' d been here before. This
has to be underneath. We've wal ked out like flies on a ceiling."

"Right on," Hunt conplinented. The three spires "rising" around them
surnmount ed an enornous tower dominating the city, and supported a circul ar

pl atformthat contained the place they were in—actually a small anphitheater
used for various events and social gatherings. But the anphitheater was on the
undersi de of the platform not on top

"Isit . . . | nean, is it real?" MIldred asked, |ooking dowmn and fromside to
side as if checking her other senses. "O sonething that VISARis putting into
our heads?"

"Ch, it exists precisely as you perceive it," Danchekker assured her. "A whim
exerci sed by the Thurien architects of |ong ago, probably to show off their
dexterity with the new science of integral gravitic structural engineering,
whi ch was devel oped at around that tine. The Thuriens use it extensively, as
you wi Il already have gathered."

"So is that why | feel normal? . . . No, wait a minute. VISAR can inject the
right stimuli to make you feel normal, anyway, can't it? What |'mtrying to
say is, if we were really here physically . . . there, whatever . . . would we
still feel normal, with everything just |ooking wong? Not upside down. The

| ocal gravity is normal but inverted?"
"Precisely so," Danchekker confirmed.

A Thurien who had been pacing slowy out by the rimwhen they appeared from
one of the ranmps fromthe interior, and who was now only a short distance
away, changed direction toward them The Terrans turned to face himas he drew
closer. His face was |lined and seened old, his furrowed crown a subdued mi x of
streaky browns and grays that gave the inpression of being faded.

"Forgive ne if this is an intrusion,” he said. "I amnot famliar with the
ways of Terrans. But it's the first opportunity I've had to speak with people
fromyour world."

"Not at all," Hunt said cheerfully. "It would be a |long way to conme and not
want to talk to anyone." He introduced hinself and the others and added, "Al
in Thurios." Wen neeting in a virtual recreation of a setting, it was
customary to state where one was | ocated physically. It was evident that the



Thurien was actually somewhere el se al so; had he been physically at the tower
in Vranix, and therefore not neurally coupled into the system he wouldn't be
interacting with them "Mldred is witing a book on your society. W're
giving her a quick introductory tour of Thurien."

"My name is Kolno Warel. On Nessara, a planet of Callantares, a star you've
probably never heard of." H s manner becanme nore relaxed. "But | was
Thurien-born originally . . . a long tine ago, now."

"Wth a systemlike this, you're never really away," MI|dred observed. "Has it
changed nuch?"

"Ch, Vrani x never changes nuch."

"I's Vrani x the part of Thurien that you' re fronP?" Danchekker inquired, naking
a heroic effort at being genial

"I studied rmusic and phil osophy here." Warel |ooked around. A faint snmile
touched his features. "It is where ny wife, Asayi, and | net when we were
young. CQur favorite menories are of these places. So every once in a while we
cone back here to relive thema little."

"WIl she . . ." Hunt wasn't sure if Warel neant that they canme here
toget her, or that Warel cane to be rem nded. He broke of the question that he
had begun to franme, realizing that it might be indelicate.

The Thurien understood and gave a short laugh. "Yes, she's fine. She was

supposed to be here by now, but no doubt she got distracted by sonething.
VI SAR says she isn't online yet. Don't worry about it. It happens all the
time. She's sonewhere in the sane house as ne."

"A universal proclivity of the female, it would appear," Danchekker observed.
"Ch, don't pontificate so, Christian," MIldred chided. "Wat do you do now on
where was it? . . . Nessara," she asked Warel

"I't's what | suppose you would call a tropical planet, teeming with forests
and life. Warm and hum d by our standards, but you get used to it. W retired
there to be anong the life, and to contenplate. There is an inner awareness
that learns to open out to these things."

"There used to be teachings like that on Earth, but we seemto have turned
away fromthem" Mldred glanced at the two scientists with her. "Such things
seemto be considered as gone out of style." Danchekker hunphed and rocked
fromone foot to the other, refusing to be goaded.

"That's only natural. But it will be tenporary,” Warel said. "A culture mnust
attend to its material needs before it can rise beyond them just as we mnust
eat before we can create the works that are to be found in Vranix. Thuriens
have di scovered and nmastered the physical universe. Now we are discovering
our sel ves. "

"Christian, this is exactly what | wanted!" MIldred said. Then, to Warel
"Could | feel free to get in touch again sonetine, and tal k nore about this?"

"OfF course. But there are tines when we retreat fromexternal affairs, you
under stand. "

"I't wouldn't be an inposition?"



"W woul d be honored. . . . Excuse nme for a nonment." Warel stared distantly
for a few seconds, then returned to the present. "That was VISAR with a
message. Asayi had sonething to attend to concerning one of the klorgs—that's
a donestic animal. W have several that cone and go around the house. Now
she's in the mddle of a call fromour daughter. Please, don't let nme detain
you any further. She would |ove to neet you, |I'msure, but it can al ways be
another tinme. | amcontent enough here, alone with nmy thoughts.”

"Femal es and cats," Danchekker nmurnmured to hinself, but not quite below his
br eat h.

"Christian!" M1 dred adnoni shed.
* % %

They added the planet Nessara to their tour list and visited it next out of
curiosity. The part that VISAR brought themto | ooked like the green
rain-forest hills of the upper Amazon with a snow capped wall of the Hi nal ayas
behi nd, but with greater richness of color and on an even grander scale. The
waterfalls tracing their way down fromthe heights | ooked |ike chains of
sparkling neckl aces draped over the hills. VISAR supplied sensory inputs that
faithfully reproduced the heat and the sultriness of the air, the scents and
t he sounds, even a realistic touch of clothing sliding clammly over npi st
skin. Hunt was anmused to note that Danchekker unconsci ously renmoved his
virtual spectacles to wipe the lenses with his virtual handkerchi ef there was
no reason why VI SAR shoul d cause themto fog up

"How careful do | have to be about what |'mthinking when we neet soneone |ike
Warel ?" MIldred asked. "I mean, | can actually feel myself breathing nore
deeply up here, which I'msure I"'mreally not doing. Fromwhat you' ve said, it
nmust be VI SAR doi ng things inside ny head. How rmuch el se of what's inside
there can it pull out?"

"You don't have to worry," Hunt told her. "In principle, yes, it could. But it
doesn't. The Thuriens have strict codes about things Iike privacy. Unless a
user specifically instructs otherwise, VISARis l[imted to supplying prinary
sensory data and nonitoring notor and a few other terminal outputs only. It
conmuni cates only what you'd see, hear, feel, and so on if you were there. It
doesn't read mnds."

"Well, that's good to know, anyway."

They floated immaterially |ike cosm c gods above a world that Danchekker had
di scovered before and insisted on visiting again. It described a conmplex orbit
about a double star to produce conditions so extrene that its surface

al ternat ed between bei ng ocean and desert. Nevertheless, it supported a range
of astonishing life forns that were able to adapt, including a part-tinme fish
t hat dissolved its bone structure and norphed into a |lizardlike sand dwell er
when the dry part of the cycle approached. They visited a newWy born world
that was still an incandescent caul dron of |ava flows and out gassi ng—nstantly
lethal in reality, but with just enough of the flavor inparted by VISAR to
give theman idea of it. They stared in awe at an i mmense Thurien space
construction thousands of nmiles in extent that forned part of one of the

mass- conver si on systens consum ng burnt-out stars, from where energy was
beamed t hrough h-space to create the interstellar transport ports. They saw a
wor |l d of vapors and canyons, where the population lived on artificial islands
floating in the sky; a fairyland city carved out under an ice crust; and an
extraordi nary football-shaped world that spun about its short axis with its
ends protrudi ng beyond the atnosphere, where it was possi bl e—after an enornous
climb that required |ife-support gear—to junmp off and be in orbit.



Finally, they found thensel ves inside what to Hunt and Danchekker were the
fam liar surroundings of the Comrand Deck of the ancient Ganymean starship,
Shapi eron. This was the vessel that had left the Solar Systemat the tine of
pre-Lunarian M nerva, before the Ganyneans migrated to Thurien, and returned
only a few years ago, when Hunt and Danchekker were at Ganynede. The

hal f-m | e- hi gh tower of once-gleamng metallic curves, pitted and discol ored
now as a result of its enforced exile, currently stood on the outskirts of a
city called Shiban, on Jevlen. The exiles fromthe di stant past had found
adjusting to Thurien practically as difficult an experience as it was for
Terrans. But they had found thensel ves a ni che supervising the rebuil ding of
Jevl enese society after its deterioration and final collapse under the
previous regine. Since the Ganynmeans were interacting via Thurien

neur ocoupl ers, too, the "neeting" could as easily have taken pl ace anywhere.
But for reasons of nostalgia and old time's sake, everyone concerned had
preferred to nake it their old ship.

* k%

Garut h, who had been the commander of the Shapieron m ssion, greeted his two
old friends and their guest warmly. Wth himwere Shilohin, the femal e chief
scientist, Rodgar Jassilane, the ship's engineering chief, and Mnchar,
Garuth's second-i n-command. The Ganyneans fromold-tine Mnerva were taller
than Thuriens on average, not as dark in hue, and their crown col ori ng was
less vivid. Also in attendance was ZORAC, the ship's controlling A, an early
precursor to VI SAR, now coupled into the Shiban net to stand in for the
deconmi ssi oned JEVEX

The first topic that the Ganynmeans wanted to hear about, of course, was the

| atest on the Multiverse project. Thuriens had no concept of secrecy, and

bull etins detailing progress were produced regularly, but Garuth and the
others wanted to hear Hunt and Danchekker's personal account. Hunt was able to
fill themin on the fine structure of Miltiverse segnents and consequent

et hereal passage of objects propagating through them which he had | earned

hi nsel f only hours previously from Eesyan. The question agai n arose of how
anything could be halted and stabilized so as to remain in one reality that a
coherent picture could be derived from

"Wuld it be feasible to create sone kind of conplementary M wave that
interferes destructively everywhere except at the target distance?" Shilohin
wondered al oud. "Wbuld that preserve the transnitted object as a standing
resonance? It would probably still extend through many segnents . . . but so
what ? Maybe you could fine tune your connection to any one of them" Nobody
could argue with the thought, certainly; but just at the nmonment, it was purely
abstract.

"It's an interesting idea. |I'Il bounce it off Eesyan," was all Hunt could
offer in reply.

"You're still firing blind, though," Jassilane pointed out. "You called it a
"target.' But there's no formof feedback to identify one." He | ooked around.
"You see what | mean? Suppose you wanted to send . . . oh . . ." he waved a

hand, "the orbiting relay that this other universe sent to you. It seens to
have appeared where and when it was supposed to. How did the senders know how
to get it to where they wanted it?"

"I don't suppose we know enough about the Miultiverse structure to preprogram
the device to recognize features it's |ooking for?" Mnchar ventured. "Like
terrain-following flyers."

Hunt shook his head. "It depends too much on the way change occurs from one
segnent to the next—gradually or abruptly. And that varies with the W



di mensi on you nove in. You could have practically stasis going one way, and
total discontinuity if you choose another—a single quantum event being
magni fi ed, maybe, and triggering a transition to an entirely different
reality. We have no idea how to nodel effects like that."

"To get where you want, you need a map. But you have to be there to draw one,"
ZORAC conment ed.

"Does this mean you're about to deliver one of your profound insights, ZORAC?"
Hunt asked it.

"No. Just ny take on the situation.”
"Thanks. "

There was not a lot nore to be said on that for now The talk shifted to the
work of Garuth and his admi nistration on Jevlen. The program was progressing
well, with the Jevlenese getting over their total dependency on JEVEX and

| earning to mange their own affairs competently. Hunt had noticed from some of
t he outside views showi ng on the Command Deck's display screens that the city
was | ooking cl eaner and in better shape than the run-down, decaying condition
it had been in when he last sawit. He wondered what Garuth and his people
woul d do when their task here was complete. It seemed a question best not
brought up at a tine like this. But the Shapi eron was not deconmm ssi oned or
stood down from bei ng | aunch capable in any way. It had played key roles in
the ruse that had brought down Broghuilios's Jevlenese reginme in the
Pseudowar, and afterward, in defeating the nass m nd-invasi on of Jevl enese
that the nental transplants fromthe Entoverse had intended. Hunt got the
feeling that they would be hankering for an excuse to fly their ship again.

And then, after the usual promises to stay in touch nmore regularly that busy
peopl e are al ways naki ng but sel dom keep, they exchanged farewells for the
time being. Monents later, Hunt was back in the recliner in the neurocoupler
next to the Miultiporter at the Quel sang Institute. "Thanks for the ride,

VI SAR, " he said by way of signing off.

"W try to please."

Hunt stretched to take in a yawn, held the pose for a few seconds, and fl exed
his linbs a fewtines before getting up and anbling out into the |ab area.
"Who's still around?" he asked, reverted to avco node now.

"Only Thurien techs,” VISAR replied. "Eesyan left earlier. Josef Sonnebrandt
and Madam Xyen Chi en have gone on ahead and will see you at dinner with the
rest of the Terran group.”

"Ah, yes. How long do | have?"

"Little over an hour."

"Does that give me tinme to get back to the Waldorf to freshen up and change
first?"

"No problem There are sone available flyers on the terrace outside the
cafeteria area two | evel s bel ow where you are. Take the door at the back and
turn right, followthe wall with the windows in it to the concourse, and step
onto the downgoing g-line."

CHAPTER TEN



The venue for dinner was a sem -garden setting of flowers and shrubs, glazed
on two sides to | ook out anbng the city's heights, which incorporated

hi gh-1 evel urban rivers and waterfalls shaped by invisible contours of force.
Only the seven Terrans were present, the Thuriens having wi thdrawn for the
evening to |l eave them sonme tine to thenselves. Since this was Thurien, the
fare was vegetarian—but delicious. Meat-eating was unknown anong Ganyneans,
since | and carnivores had never evolved on early Mnerva. Apparently there
were Jevl enese-run places in Thurios that catered to the tastes of visitors of
their own kind, but the group fromEarth hadn't considered it an especially

i mportant matter. The nost tal kative was MIdred, still enthralled by her
recent experiences.

"Do you have any idea how many |ight-years Christian and Victor and | travel ed
today?" she said to the others at the table. "VISAR told ne it took in a

si zeabl e part of our region of the Galaxy. Yet | feel as fresh as a spring
morning in the Al ps. And nobody even had to pack a bag! it really is amazing.
Can you imagine what it would be like if this kind of thing was extended one
day to include the whole Miltiverse—you know, all these other realities that |
keep hearing about? W'd be able to travel around in history—even all the ones
t hat never happened. . . . Well, they do happen, if | understand it al
correctly, but not where we are. Is that it? . . . Ch, you know what | nean."

"Connecting all the VISARs together," Duncan said in a slow voice. He stared
at her, obviously fascinated by the thought. It evidently hadn't occurred to
hi m before. As the junior elenent of the team he and Sandy had been del egat ed
the chore of organizing the work space that the Terran group woul d be using.
Thi ngs there were going snoothly, which didn't [ eave much to report, and they
were happy to leave the talking to others. Sonnebrandt and Chien were
strangely quiet, and Hunt thought he detected sonme strain between them
Danchekker was absorbed in investigating the Thurien organic preparations.

Hunt stared at MIdred, his mnd boggling at what she had just said. It hadn't
occurred to himeither

She went on, "But the part about it that |I don't buy, I'mafraid, is this
busi ness about every one of these little jiggly . . . what do you call then?
The changes that can go one way or another."

"Quant um event s?" Hunt suppli ed.

"Yes. | just can't accept that they lead to every reality that could possibly
exi st. Every conbination that all the atonms that make up the universe could
concei vably create. That's how you're saying it is, isn't it?"

"It's what the mathematics says,"” Hunt replied, treating it cautiously. He
didn't want to get in a situation of having to contradict.

"Wll, I"'mnot a mathematician," MIldred declared. "So | don't have to believe
it,"

Danchekker eyed her curiously for a nmonent, seem ngly thought better of
getting involved, and returned his attention to dissecting a bul bous curiosity
garni shed with a yell ow sauce, vaguely suggestive of a purple artichoke. Hunt
smled. "Nunbers that are totally beyond anything you can grasp are just

somet hing you learn to live with after a while in this business,” he told

M I dred.

She shook her head. "It's not the nunbers. It's the believability. You're
telling me that every universe that could possibly physically happen does
happen somewhere. But | don't believe it. | don't believe that a universe



exi sts in which, say, nmy books are printed with all the pages bl ank, and
they' re stocked on shel ves, and customers buy them You see what | nean?" She
| ooked around the table, inviting anyone to comrent. Nobody did. "Your

mat hematics mght say there's nothing to stop quantum. . . jiggles from
maki ng atons cone together to make a universe like that, but | don't believe
it will happen. It just doesn't make any sense. The people in it would never

behave that way."

Hunt stared at her while he thought to conpose a reply . . . but then found
that he couldn't conpose one. She'd obviously mssed a point sonewhere

but he was unable to pinpoint exactly what. He needed tine to think about
this, he realized

"But 1've listened to too nuch of all this today," MIdred went on. "It was
fascinating to nmeet sone of the Ganyneans fromthe Shapieron, but | didn't
understand a | ot of what you were saying with themeither. The nost
interesting for me were that couple, right at the beginning, in that
upsi de- down superbow in Vranix. Philosophers and artists,” she said,
addressing the ones around her who hadn't been there. "They've retired to live
on an incredible world of rain forests and nmountains that we al so saw. They
want to discover their inner nature. It seenms that Thuriens see that as the
main purpose in life. |I've always thought it."

Hunt sniled again, amused at Mldred' s flights of imagination. "It wasn't a
couple," he rem nded her. "Just Warel. He was waiting for his wife to show

up. "

M1l dred gave him a reproachful |ook. "Wat are you taking about, Victor? They
were both there. Asayi was charming. Surely you couldn't forget that gold and
lilac gown that she was wearing. It was gorgeous!"

Hunt hesitated, not sure how to handle this. The evening seemed determ ned to
get himinto an argunent over something. "I'msorry, but you nust have made
this up somehow. Warel was alone at Vranix. . . . He was still waiting for
Asayi when we left."

"Victor, | don't understand

"Cousin MIldred is correct, Vic," Danchekker said quietly. "W talked with
both of them You conplinented Asayi on the gown yourself." He was giving Hunt
a worried | ook, but at the sanme tine shook his head al nost inperceptibly,
indicating that it was not sonething to nake an issue of now. Hunt sat back in
his chair and finished the rest of his nmeal in relative silence. He was as
sure of hinmself as he had been that norning when M| dred and Danchekker call ed
himat the Multiporter, insisting that he had agreed to acconpany them

* * %

"VI SAR, you handle all the neural traffic involved in these situations," Hunt
said. He had brooded for sone time after getting back to his roomat the

Wal dorf, then told VISAR of the problem It was still troubling him "Do you
keep records of what takes place? That would be the way to resol ve sonething
like this."

"No, | don't," VISAR replied. "The purpose is purely to provide a
conmuni cati ons nedi um bet ween users."

Hunt had been fairly sure that was the case. It was nmore a way of broaching
the subject. "But could you, if a user asked? Suppose | wanted you to keep a
| og of everything you channel into ny datastrean"



"That woul d necessarily involve other users, too," VISAR pointed out.
"Does that mean you coul dn't?"

"I"'mnot permtted to. It would require a change of standards and operating
directives fromthe Thurien authorities who decide those things. And a change
like that would not be approved easily—f it were ever approved at all." In a
mld dig at Terran history that it apparently couldn't resist, VISAR added,
"Thuri ens don't have a background of obsession with surveillance and keepi ng
tabs on each other."

"Even if the other parties were to agree?"

"I't would get inpossibly conplicated,"” VISAR said. "Every user wanting to cone
into the circuit would have to be infornmed. And for Thuriens sonething |ike
that would take a |l ot of explaining. They look at life very differently."

Hunt sighed. "Ckay, it was just a thought. Forget it for now" He |lay back

al ong the couch where he had been pondering and stared up at the ceiling. It
was ornately nol ded, fashioned froma nmaterial that generated |ight
internally, either uniformy diffuse or concentrated in whatever places were
desired. Something very strange was going on. He felt confused and di st urbed.
As di sturbed as Josef and Chien had seened earlier at dinner, fromthe nonment
t hey sat down.

He checked the time. It was just after midnight. "VISAR Can you connect ne to
Josef ?"

An avco frane opened up in Hunt's visual field a nonent |ater, show ng
Sonnebrandt's head and shoul ders. "Hi, Vic. Wat's up?"

"Are you doing anything right now? There's sonmething 1'd like to talk about."

"Sure, no problem Do you want to neet in the Pit Stop? O you could cone here

for a drink. I was just getting ready to turn in."
"No, it's okay. I'Il cone there. See you in a couple of mnutes."
* * %

Hunt arrived to find Sonnebrandt in house robe and slippers, with a squat,

| ong- necked bottle and two gl asses waiting on the table in the | ounge section
of the suite. "So what is it, an insomia problem now?" he greeted as Hunt sat
down. "l've probably had too nmuch goi ng around inside nmy head, too."

"Cheers." Hunt exami ned his glass after Sonnebrandt had poured. "What is it?"

"Sone kind of wine the Jevlenese drink, that's stocked here. A bit |ike hock."
"Not bad."

Sonnebrandt indicated the direction of the door with a notion of his head. "I
was talking to a couple of the Estonians earlier in the Pit Stop. | never
realized before that Ganymeans can't sing."

"Their vocal apparatus is totally different,” Hunt said. "It restricts themto
that guttural speech that we have troubl e reproducing.” The voices that VI SAR
manuf actured when it transl ated were synthesized to sound nornal both ways.
"And you're right. It doesn't give thema range that would pernmit song."

"Qur choral nusic awes them The Estonians are a huge sensation. Did you



know?"
"I haven't really been followi ng that side of things nuch.”

"I thought it was strange . . . not the physiological thing; but that Thuriens
shoul d be so surprised. | mean, they've had the Jevl enese around for |ong
enough. They're human."

Hunt shrugged. "Then | can only guess that maybe the Jevl enese aren't so
musi cal . Come to think of it, | didn't see much sign of it when | was there."

"Maybe." Sonnebrandt settled hinself back and regarded Hunt over the rim of
his glass. "But anyway . . . So what is it that's so urgent that it can't wait
until a nore civilized hour of the norning?"

"I't's not so much that it's urgent, Josef. But possibly personal. | thought
that a little privacy mght be in order."

"Ch. Now you have got me intrigued. Please go on."

Hunt had been trying to think of the best way to approach this, but he stil
found the situation awkward. "Look, first, don't think I"'mtrying to pry, or
that | have any interest in what m ght be your own personal business. M
guestions may sound a bit odd, but there's a good reason for asking them"

Sonnebrandt eyed hi muncertainly. "Yes . . . ?"

"At dinner earlier tonight, you and Chien . " Hunt gestured briefly. "
couldn't help noticing that there seemed to be, oh . . . for want of a better
word, sonething a little strained. A bit of edginess; not a |lot of talking.
Know what | mean?" He waited. Sonnebrandt stared into his glass wthout
respondi ng. Hunt read it as he'd feared—a tacit way of telling himas politely
as possible to mnd his own business. "Ckay, look, | said at the begi nning
that if I've gone and trodden into somnething personal that's going on—=

Sonnebrandt cut himoff with a short |augh. "You nean with nme and Chi en? Ch,
cone on, Vic. |I've only known her face-to-face as Iong as you have, and it
isn'"t as if we've exactly had nothing el se to be concerning ourselves with."
He took a quick drink. "M nd you, | wouldn't say no, to be honest. She has
this magnificently 'spiritual' quality about her, don't you think? A lesson to
t he wonen of the world on how grace and attractiveness should inprove with the
years. At least, that was how | thought until today."

"You went very quiet when | nentioned it. | thought nmaybe you were of fended."

"Hah." Sonnebrandt winkled his nose and thought for a few seconds. "Alittle
silly, rather than offended, if you really want to know," he said finally.

"To do with why you had second thoughts about Chien?"
"Well, yes, if you want the truth."

Hunt knew then that his hunch had been right. "Let ne guess," he said.

"Somet hing so stupid that it should hardly have been worth mentioning. Yet you
found yoursel ves contradicting each other vehenently, l|ike kids. Something
that you knew you were right about, and which should have been easily

resol ved. But she insisted on making an issue of it and woul dn't back down.™"

Sonnebrandt's eyes widened in surprise. "That's it, exactly! How did you
know?"



"I'"ll tell you in a second. So what happened."”

"Earlier in the day, when we were at the Miltiporter, we found ourselves
argui ng about things all the tine—as you said, stupid little things. She'd
tell me | was repeating sonmething that | knew | hadn't said; or insist that
she'd said things that she never had. Another time, she started to explain
what had been happening for the last ten nmnutes, as if |'d been away, when |
was there all the time. Anyone can nake m stakes, of course. But when sonmeone
that you'd think would know t hat doesn't seemable to admt it . . . well,
after a while, it gets to you."

"I know. Annoying, isn't it.

Sonnebrandt seened about to go on, then checked hinself as he saw t he pointed
| ook on Hunt's face. "Are you telling me it's been happening with you too?" He
stopped and t hought back. "Ch, of course! That business with Chris and M I dred
over dinner about the Thurien couple.”

Hunt nodded slowy. "I've known Chris Danchekker for years. He can be a bit
cant ankerous at times, but this isn't at all like hinself. There's sonething
very odd going on around here, Josef. It's affecting all of us, not just
Chris. And just at this monent, | have no idea what it is.”

CHAPTER ELEVEN

But it was not affecting all of them The next norning, Hunt tal ked discreetly
wi th Duncan Watt and | earned that he and Sandy had experienced no probl ens of
the kind that Hunt described. On the contrary, Duncan assured him their day
organi zing the work space that they would be using and checking through the
various itens shipped fromEarth had been a pl easant one, with the routine
nature of the work being offset by the exhilaration and novelty of being on a
new wor | d.

Hunt decided that it was tinme to talk with Danchekker. A call established that
the professor was in a tower of the Quel sang conpl ex adjacent to the bl ock
housi ng the Miltiporter, which was where the space assigned for the Terrans
was | ocated. They had agreed that they would prefer to work al ongside the
Thurien scientists that Eesayan had brought together for the project, rather
than be segregated on their own. That was fine by the Thuriens, of course.

VI SAR navi gated him across to the other building and up through exotically
styl ed spaces of curving architecture and ornate interiors that gave Hunt nore
the feeling of an Arabi an pal ace or a Spani sh cathedral than anythi ng he was
accustoned to thinking of as a scientific working environment. The robelike
garb that seemed commopn anong the occupants added to the effect. It could have
been Pl ato's Acadeny adapted to hard engi neering. The Thuriens made no hard
and fast division between what Earth had cone to views as arts and sciences.
Everything they did, fromcarving a mural beside a path through an el evated
park in Thurios to powering a spacecraft was an art, while every process that

i nvol ved evaluating a matter of objective truth was "science."

Hunt found Duncan and Sandy familiarizing themselves with some of the Thurien
equi prent, gui ded by one of the Thurien students who had volunteered to help
out. Sonnebrandt was el sewhere—very |likely gone to make his peace w th Chien
Hunt suspected. Danchekker was out on the bal cony fronting the room Duncan

i nformed him Hunt went on through and out the glass-panel doors. It was nore
a terrace garden than what Hunt woul d have thought of as a bal cony. Danchekker
was standing at the outer rail on the far side of some foliage and an
artificial stream admring the surroundi ngs. Hunt crossed the streamby a



smal | footbridge and joined him The edifices of narblelike surfaces and gl ass
maki ng up the rest of the institute bodied as nmuch thought and expression as a
scul pture, rising fromlandscaped rock and greenery am d gigantic Thurien
trees.

"I thought the view fromthe top floor of Biosciences at Goddard was
stimulating," Danchekker comented. "But after this, | fear it will never seem
the sane again. If | possess an artistic streak somewhere, |'msure this is
the kind of inspiration that would be required to express it. Did you ever
read Gswal d Spengler? He believed that human cul tures are born, grow,

flourish, and die to express a unique inner nature, just |ike any other living
organi sm The Thuriens are no different. Everything they do is a statenent of
what they are and how they view the world. It's probably inpossible to change,
anynore than you can make a sunfl ower seed grow into a rose. A ready answer,

it woul d appear, to the futile attenpts of one culture to inpose itself upon
anot her that make such a sorry story of so much of our history, don't you

t hi nk?" Danchekker was in one of his expansive npbods, which night make things
easier, Hunt thought to hinself. He was happy to remain out on the bal cony,

out of earshot from those inside.

"Where's Ml dred today?" Hunt inquired.

"OFf on travels of her own already. She's neeting with Frenua. A chall engi ng
encounter, possibly. But |I have no doubt she will handle it well." Frenua
Showm was t he high-ranking Thurien femal e who would be MIldred' s prine guide
i n organi zi ng her researches. She had been anong the few Thuriens to have
suspect ed Jevl enese notives before the exposure of Broghuilio and his plans,
and tended to generalize her reservations into a wary suspicion of humanki nd
i n general .

"Chris, about that mnor disagreenment at dinner |ast night

Danchekker turned fromthe rail, beam ng magnani mously, and nmade a

t hrowi ng- away gesture. "Ch, think nothing of it. W all have these | apses from
time to time. This kind of travel is disorienting and stressful, even if it is
nmeasured in a nmere day or two. And such abrupt switching to a totally

di fferent social and physical environnment can only exacerbate it further."

"Yes, but | don't think it's anything like that. There's—=

Danchekker went on, "But |'ve been thinking about some of the other things
that were tal ked about | ast night, that | wanted to bring up. The inplications
could be quite extraordinary. It goes back to sonmething that MIdred said,
agai n." Danchekker had already dism ssed the former matter as a triviality,
best forgotten, Hunt realized. He groaned inwardly to hinself. It was al npst
i mpossi ble to effect course-change once Danchekker | aunched off into an idea
that had seized him The professor brought his thunbs up to his lapels in an
unconsci ous manneri smsignaling that he was in |l ecture node. "You may recal
that she refused to countenance the suggestion that literally every reality
that's physically capabl e of existing does exist sonewhere in the Miltiverse.
To be frank, Vic, | have long entertai ned reservations on that score mnyself,
despite what you physics people tell us the fornmal mathematics m ght say. But
| was never able to identify where, specifically, the nodel breaks down.
think MIldred may have put her finger onit."

This was the person who grunbl ed about how his cousin tal ked unstoppably, Hunt
told hinself.

Danchekker went on, "She said there isn't a universe anywhere in which her
books are produced and sold with bl ank pages. And of course she has to be



correct. What could be nore preposterous? But what does your mathematics have
to say about it, eh? How does a purely nmechani cal process distinguish a
reality that's humanly plausi ble fromone that unai ded cormon sense says
couldn't exist—ever, no matter how renote a probability is assigned to it? It
can't. Therefore, your quantum formalismcan't be an adequate description of
reality, regardl ess of how successful it might be at predicting the outcones,
over a limted range, of certain kinds of experinents."

Hunt felt again the sane confusion he had when M Idred brought this up. There
had to be an answer, but he couldn't bring to mind what. It wasn't sonething
he had been giving nuch thought to since.

"The inplications could be profound i ndeed," Danchekker continued. "Consi der
this. Physics asks us to accept that the Miltiverse in itself is tineless,
yes? The sequence of change that we perceive is created by consci ousness

navi gating a path through its succession of alternative branchings. Precisely
how it does so is a nystery—and to dispel any rising hope that you m ght be
entertaining at this juncture, not one that | am about to cast further |ight
on now, | fear." Danchekker showed his teeth briefly at his concession to
hunor. "But the fact that it is able to do so at all perhaps furnishes us with
the essential defining criterion for what consciousness is. In fact, | should
go beyond that and say 'life.' For by what |'m proposing, it follows that al
life is conscious to sone degree. Let's not confuse it with self-awareness,
which is a qualitatively different subset of the phenonenon |I'mtalking
about . "

"So what are you proposing?" Hunt asked, resigning hinmself. He was obviously
going to have to hear it through in any case.

"This. An inaninmate object is subject solely to the | aws of chance. The future
that it comes to experience—er the particular reality that a given version of
it exists in, if one wishes to be pedantic about it—s determined by forces
and probabilities external to itself. And that is the world that physics
accurately describes. But a conscious entity—and by what | said a nonent ago,

| mean all living organi snms—by altering its behavior, has the ability to
change those probabilities. It can steer itself toward a future different from
the one that it would ot herw se have experi enced—presumably one which by sone
nmeans it evaluates as nore desirable. The degree to which it is able to do
this is, perhaps, a good indicator of how conscious it is. It's a criterion
that could conceivably apply equally well within a sapient species, such as
oursel ves, as across all of life in general."

"Are you tal king about plants as well? Bacteria? Fungi ?"

Danchekker waved a hand dism ssively. "Yes. They all react to environnental
cues to inprove their odds for living a better life."

Hunt was | osing the thread. "So where does MIdred conme in?"

"By pointing out, unarguably in my estinmation, that conscious beings |ike
ourselves will act to elimnate whole swathes of futures which, although the
mat hemati cs of the purely physical mght allow them wll never cone renotely
cl ose to happening for reasons that are only neaningful in terns that

consci ousness deals in. At sone point along the way fromthe existence of
every possible configuration of matter that quantum physics allows, to the
actual realities that make up the Miultiverse, some kind of 'plausibility
bound' sets in that limts the forns they take. Consciousness intervenes to
inhibit the quantumtransitions that would lead to the excluded realities. How
it does so, | have no idea. But it goes a |long way toward expl ai ni ng the
somewhat |imted success that has attended our efforts to apply physica



theory to biological and social phenonena. Mich of what the Thuriens talk
about suddenly nakes a |ot nore sense." He | ooked at Hunt expectantly.

But Hunt was still feeling irritated by the condescending air wi th which
Danchekker had di sm ssed the subject Hunt had tried to bring up, which had
been Hunt's prine reason for com ng here. Now Danchekker was telling

physici sts where they had erred in their own domain and offering unasked-for
advice on howto fix it. "Well, thanks, Chris, but physicists really are
capabl e of handling the physics," he heard hinself say, nmore shortly than he
had i ntended. "The main job right nowis getting the Miltiporter to stay
connected to sonewhere. | don't see how this kind of metaphysical specul ation
is going to help nmuch."

Danchekker's nmouth clanped shut. He drew a long breath, clearly displeased at
this reception. "You' ve constantly remnded ne in the past that | should be
nore open-m nded to some of your own wi der-rangi ng conceptions,” he said
stiffly. "When | venture precisely that, you tell nme to stay in nmy own field.
Wl l, what do you want, for God's sake?" He produced a handkerchief and
proceeded to wi pe his spectacles. "At least |'ve always had the good grace to
admt as nuch when, upon further consideration, | concluded that you may have
been correct. | do trust that on this occasion | will be accorded the sane
courtesy." He replaced his spectacles and | ooked around. Mbre voices were
com ng frominside. "And now woul d appear to be a good time to see how our
young col | eagues are getting along. | do believe that Josef and Chi en have
joined them" Wth that, Danchekker turned away, crossed over the footbridge,
and di sappeared inside through the doorway.

Hunt propped his el bows on the rail of the bal cony, sighed, and stared out at
the scene. Some Thuriens who | ooked |ike students waved up at himfrom a
terraced encl osure sone distance bel ow. Hunt acknow edged with the brief

rai sing of a hand. Yes, he knew he'd been out of line. What was getting into
hin? A fine way to begin a research project, he told hinmself gluny.

CHAPTER TWELVE

Christian was always telling Mldred tactfully—as closely as he was capabl e of
getting to the neaning of the word, anyway—that she tal ked too nuch. If it was
true—and she had to concede himsomething of a point at tinmes, she
supposed—then she nmust try to watch herself and control the trait when she was
with Thuriens, she renminded herself. She was here to learn, after all. The
trouble was that she always had so many thoughts boiling around inside her
head, and she was afraid that if she didn't give vent to themwhile they were
there, they'd sink back bel ow the surface and never cone up again. Very
probably, it could be exasperating for others sonetinmes. But surely it was
preferable to being like all those people she nmet everywhere who never seened
to have a worthwhile thought of any kind at all.

Poor Christian! She knew she'd been a pest back in Washi ngton, and he had

al ways been dedicated to his work, even without all the responsibilities of
his new job at Goddard. But this project involving a whole, totally different
alien culture was so exciting! He was sinmply too valuable an authority on it
all to have just let pass. And he had been a dear to try and extricate hinself
in such a gracious way, instead of just telling her bluntly that he didn't
have the time, in the boorish way that nost of the ponpous professors she had
met over the years would have done. So she had resolved to do her best not to
be a deadwei ght and to cultivate sonme interest in this Miltiverse business
that he and the others were getting so involved in with the Thuriens.
Actually, it was turning out to be far nore interesting than she had ever

i magi ned, even if some of the things they tal ked about didn't make sense; and



she woul d strive to be independent in pursuing her own work, staying out of
their hair as much as possible.

The office the Thuriens had given her to work in couldn't have been better
contrived to make her feel at home. It had shelves of reassuringly solid
books; a desk and furnishings of polished mahogany and wal nut that suited her
tastes, along with drapes and a carpet that blended in; a clutter of honey
bric-a-brac that included a china-laden mantl epi ece, flower vases, and a
cuckoo cl ock; and di anond- paned wi ndows | ooki ng out over a valley of the
Bavarian Al ps. This was hardly surprising, for VISAR had contrived it all to
achieve just that. None of it was real, of course, but it all came with a
simulated filing cabinet and notepads that she understood, and a work term na
on the desk that used the formats and procedures that she was fanmiliar with
back hone. The nice thing about it all was that everything she produced while
she was on Thurien would find its way back via VI SAR and the phone system
somehow, and be waiting for her in her ow files when she returned. She could
even change the pictures on the walls anytinme she got tired of them

M1l dred had made the point that if VISAR could create just about any sensory
illusion that might be desired, it should be just as capable of putting

toget her a reference system made up of things that she understood, as one

i ncorporating all those annoying nmenus, options, icons, and inconprehensible
boxes that conputer people understood. The result was a set of bookshel ves
unli ke any that she had even dreamed of. They were bookshel ves because M I dred
had insisted that a witer's office had to have books in. But the books
arrayed al ong them changed to suit her particul ar needs of the nonent. If she
wanted to check sonme historical facts, a selection of volumes covering the
period she was interested in presented thenselves; if sonething geographical
a variety of atlases, physical, political, biological, and geol ogi cal, along
with travel guides and a picture library; and simlarly for biographies,
gquotations, literature, arts, and every other formof reference that she had
experimented with. And she could find her way to anything fromindexes that
made sense on pages she could turn in the way she had grown up with—except
that the indexes rewote thenselves to point to whatever she happened to be
researching. It was fantastic!

The other thing she had agitated for was a usable way of keeping track of al
those notes, clippings, lists, letters, and so forth that you used to be able
to rummage through in a folder, but which none of these desktops on screens
ever seemed able to find unless you al ready knew where to | ook. In response,

VI SAR had conme up with its single-drawer virtual filing cabinet, which Frenua
Showm was just finishing explaining. The drawer | ooked nornmal enough, with a
wood finish to go with the general decor of the room It stood on a table at a
confortabl e height for access, no stooping or stretching to other drawers
bei ng necessary because that one could contain anything that was want ed.

"I't works the same way as the bookshel ves," Showm said. "The | abel on the
front gives the topics the contents are organi zed under, and the fol ders
inside follow " At the nmonment, the | abel was bl ank. Showm opened the drawer to
reveal a set of famliar-Iooking hangers and tabs, but with all the inserts

bl ank. "Let's try an exanple. Wat's a subject that you nmight be interested
in?" she asked.

Mldred ran a virtual fingertip along the line of plastic tabs, feeling them
flex slightly and causing a ripple of snapping sounds. It was uncanny. A faint
scent of nountain nmeadows cane with the breeze through the open w ndow. She
still had to work to rem nd herself that she was really in a recliner
somewhere in the Government Center at Thurios. "One thing | wanted to cover
was the Thurien political organization and how it functions,” she replied.
"How your | eaders are appointed, and what gui des their decision making. Wat



woul d all that come under? 'Politics,' | suppose." She was still nmildly

ast ounded t hat sonebody of the position that she had been told Frenua Showm
hel d woul d be taking her through sonething Iike this personally and not
delegating it to a junior clerk. Thuriens' ideas of priority seemed to be very
different fromthe norms of Earth. Back there, every other value or
consideration in nmodern |ife seemed subordinated to the great god of
"efficiency." The Thuriens didn't seemeven to have a concept of the word-at

| east, not in any econom c sense.

Showm gestured. The word politics had appeared on the |abel above the drawer
handl e. "The inside will organize itself according to the structure you create
as you use it. Suppose you wanted to collect material on, say, how various
services across Thurien are nanaged . " In response to her vocal cue, a
subhead Pl anetary Adnministration added itself to the |abel below politics.
Inside the drawer, a group of folders acquired contents, along with suitable
tabs to mark them Showmlifted one of the folders out, riffled briefly

t hrough the papers inside, and handed it to Mldred. "And you can take it back
to your desk and use it in the way you are used to, with no screens or
confusing dialogs to worry about,"” she said.

"Splendid!'" MIdred exclained. The fol der was marked "Regi onal Congresses,"
and contained a selection of articles, maps, charts, and tables that VI SAR had
conpil ed together as a starting point on the subject.

"Everything is very |local here," Showm comented. "Nothing as bureaucratic as
the kind of thing you' re used to. Miuch of Earth's ways of going about things
results fromthe need to resolve conflicts. That's not a problemthat we see a
great deal of. Conflict arises fromconpetitiveness, which isn't a big part of
Ganynean nature."

"Yes, |'d gathered that. On account of your different origins."
"So it would appear.™

M|l dred dropped the folder back into its place in the drawer. She was stil
finding her first experience of being able to study one of the aliens alone,
at close quarters, too fascinating to make as rmuch of the opportunity for

pl yi ng Showm wi th questions as woul d have been her normal inclination. And
besi des, her resolution to herself to heed Christian and not tal k too nuch
still held sway. There woul d be other tinmes.

Showm not only towered over MIldred in height, but was built nore broadly and
massively in proportion, with long, firmlinbs, reveal ed by a short-sleeved
tunic to be magnificently contoured and nuscled in an athletic kind of way
that made MIdred confess inwardly to a feeling of seem ng pudgy in
conparison. Her skin was a blue-gray, darkening to purplish bloons at the

el bows, backs of her hands, and back and sides of her neck, blending onto the
bl ack, crinkly head covering that functioned as hair. The effect was sonmewhat
rem ni scent of an old-style Roman or Nornman hel met adorning the el ongated
Ganynean skull with its protruding, counterbalancing jaw. It was a strange
irony, Mldred thought, that a race so totally devoid of aggressiveness shoul d
possess the physique and appearance that evoked i mages of the warrior caste.

"I's there no conpetition for office?" MIldred asked. "The | eaders who deci de
your policies. How are they appoi nted?"

"Terrans have asked ne that before," Showm said. She frowned, evidently stil
having difficulty with it. "There doesn't seemto be a way of answering that
is readily conprehended. What you would call |eaders here are not so nmuch
'appoi nted' as 'recognized.' The qualities have to be there already. Devising



some process that declares someone to be suitable when in fact they're not
woul d be pointless. Such a person would never be accepted.™”

"Well, let's take Cal azar as a case in point," MIldred suggested. Cal azar had
spoken for the Thuriens in the dealings with the Jevl enese and seened to have
functioned in the capacity of a planetary ruler or figurehead. The Thurien
word for his title seened to bear out what Showm had said, the nearest
translation being "father-found." Terran translators had pl ayed safe by opting
for the neutral "ldentified One" to describe his position. According to
Christian, Calazar was due to come over to the Quelsang Institute sone time in
the next day or two to see the the Miultiporter for hinmself and add his own
personal wel come to the teamfrom Earth. "How did he come to occupy the
position that he has?" MIldred asked. "What kind of process put himthere?"

"He was selected and trained froman early age. The process . . . ?" Showm
seemed at a loss. "How could | describe it? It enbodies nuch tradition and
experi ence that has come together over a long time. | suppose that the form of
Terran government that cones closest would be a formof nmonarchy . . . but not
hereditary or elective. The nearest word woul d probably be 'consensual .""

This still wasn't getting to the core issues that MIdred wanted to probe.
"What if others were able to organize enough supporters with the ability to
pl ace one of their own there regardl ess?" she said.

"You nean forcibly?"
"Yes."

Showm made a gesture of inconprehension. "Wy woul d anyone want that? Shoul d
it please ne to have the power to conpel you to live your own |life otherw se
than as you woul d choose?"

"But when all have to live by the sane decision, there have to be differences
at times," MIldred persisted. "How do you resol ve thenP"

"You're thinking in terns of Terran mlitarismand comrerce,"” Showmreplied.
"They are both systens for allying against threats and rivalries that arise
fromthe conpetitiveness that Ganymeans don't have. Qur enem es are ignorance,
del usi on, suffering, and the natural hardships that the universe throws
against all of us. Wiy would we pit oursel ves agai nst each other? This is
where the gap between our cultures becomes unbridgeable. You have to be
Ganynean to understand. It isn't sonmething that can be expl ai ned, and you then
know. It's sonething that you grow up with; that you feel."

M1l dred pushed the file drawer closed and gazed at the skyline of nountain
peaks beyond the w ndow. "Actually, | do think I know exactly what you mean."
She sighed. "The people of Earth have been bl undering around for thousands of
years, perfecting systens for follow ng the absol ute worst Kkinds of

i ndi viduals. They let thensel ves be made to hate each other and be turned into
tools for serving the narrow i nterests of others, when they could be building
a better future for all. Fromwhat Christian tells me, | think you know enough
of our history to be aware of the consequences."

"Christian?"

"My cousin: Professor Danchekker.™"
"Ah, yes." Showm stared for several seconds with her deep, ovoid eyes. "I
don't think I've heard a Terran be that frank before. Is it truly what you
bel i eve?"



The remark was so refreshing that Ml dred was unable to contain a short |augh
Christian had described to her how Frenua Showm had been the | east credul ous
anong the Thuriens in the face of Jevlenese duplicity, and the nost suspicious
of all human declarations and notives thereafter. "Sone of us Terrans are able
to see reality as it is, and not as we're told it is, you know," she replied.
"I't's not a question of believing anything; it's seeing with your own eyes and
conmon sense what is. . . . O until quite recent tines, what was, anyway. It
could be starting to change." She neant since the Jevl enese schemni ng that had
gone on for centuries was exposed. "Victor thinks so. You ve net him of
course. "

"Hunt, the Englishman? Yes."

"But as for our parade of illustrious princes, conquerors, and shapers of

soci ety?" MIdred made a sad face. "The worst of the thieves and the
scoundrel s. None of their fortunes was ever amassed honestly. They all cane
fromliving off the backs of the real producers of anything, however else it
m ght have been canoufl aged. There's somnething defective about people who find
satisfaction in that or admire it in others; they're not conplete as human
bei ngs. But they're the ones who have al ways had the positions of power. Very
rational materialists, no doubt, and highly capable when it comes to pursuing
this goal of 'efficiency' that they seek in everything. But lacking in the
enotional capacity and feeling for human val ues that a healthy and sane
culture needs to be founded on."

Showm was warming to this echoing of her own feelings that she evidently
hadn't expected to hear. "The organi zed viol ence that you call war is not only
abhorrent but inconprehensible to us," she replied. "No person capabl e of
experi enci ng enpat hy and conpassi on coul d be capabl e of ordering such things.
And subordinating a life to obsessively accumul ati ng possessions in place of
cultivating the works that make life truly rewarding is nystifying indeed.
Thuri ens behaving in such a way woul d be regarded with concern and synpathy."
She paused to eye MIldred searchingly for a noment. "But |'mnot sure that our
differences are attributable purely to our respective origins in the way you
assume. Qurs is also a far older culture.”

"You think it mght be a matter of the Thuriens being nore mature as a race?"
M| dred asked.

"Possibly. In part, anyway."

"They certainly show nore of the characteristics that |1'd describe as
"adult,'"” MIldred agreed. "It makes so nuch of what we've seen on Earth appear
as the antics of spiteful adol escents in conparison.” She had made the sane
point to Christian on several occasions. Showm seenmed surprised to hear this
assessment comng froma Terran—npressed, even. MIdred paused, then went on
"Although it is true that Thurien progress cane to a halt for a long tine,
isn'"t it?" She was referring to the period of stagnation that occurred
follow ng Thuriens' attainment of immortality after their mgration to the

G ants' Star, which they |ater abandoned.

"Even without that, we were a spacegoi ng race |ong before humans existed,"
Showm poi nted out .

"Well, all right, yes, | suppose so

"And in those earlier times we went through a phase of what you would probably
call hyperrational materialism too. Before the mgration from M nerva, our
ancestors considered nmoving to Earth. They sent survey m ssions there and set



up bases. But nothing in their experience had prepared themfor the ferocious
conpetition of life that they found there. They knew that they could never
coexist with such a pattern. And so, they . . ." Showr s voice faltered. She
was unable to finish 