RIPPLESIN THE DIRAC SEA
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Geoff Landis has just completed a postdoctoral fellowship at NASA's Lewis Research Center in
Cleveland. He writes science fiction grounded in the hard sciences, but hisfirst story, "Elementd,” aHugo
nomineefor best novelaof 1984, dedt with magica mattersin ascientific context and appeared in
Analog. Later work has been published in Isaac Asimov's Science Fiction Magazine, Pulphouse, and
Amazing Stories.

About his award-winning short story, Geoff writes, " 'Ripplesin the Dirac Sea was an experimenta story
for me. Quite anumber of digparate threads woveinto the final narrative. One important thread was my
feding that astory involving time travel should have anonlinear narrative to reflect the discontinuous way
the characters experiencetime.

"I also wanted to seeif it was possible to write astory inwhich rea physicsis presented. Very little of
modern SF goes beyond the early quantum mechanics of Heisenberg and Schrodinger, work whichis
admittedly remarkable and beautiful, but by no meansthe end of the story. Herel tried to invoke some of
the strangeness and beauty— | might even say sense of wonder—of the physics of Paul Adrien Maurice
Dirac. In'Ripples | decided to explore the incons stency between Dirac's relativistic quantum mechanics
and the mathematics of infinity developed by Cantor and others (asfar as| cantdl, aquitered
incongistency). The Dirac seaisaso redl, not an invention of mine— despite the very science-fictiond
fed of aninfinitely dense sea of negeative energy that surrounds and permeates us.

"Among the other threads, one might distinguish my attemptsto dedl with a protagonist who has both
great power and utter hel plessness at the same time, my father's desth of complications from a cerebral
aneurysm in 1984, aong with some of my thoughts about the philosophica implications of timetrave, the
axties, dinosaurs, and various other things."

My death looms over melike atidal wave, rushing toward me with an inexorable dow-motion majesty.
Andyet | flee, pointlessthough it may be.

| depart, and my ripples divergeto infinity, like waves smoothing out the footprints of forgotten
travellers.

WE WERE SO CAREFUL to avoid any paradox, the day wefirst tested my machine. We pasted a
duct-tape cross onto the concrete floor of awindowless lab, placed an alarm clock on the mark, and
locked the door. An hour later we came back, removed the clock, and put the experimental machinein
the room with a super-eight camera set in the coils. | aimed the cameraat the X, and one of my grad
students programmed the machine to send the camera back half an hour, stay in the past five minutes,
then return. It left and returned without even aflicker. When we devel oped the film, the time on the clock
was haf an hour before we loaded the camera. We'd succeeded in opening the door into the past. We
celebrated with coffee and champagne.

Now that | know alot more about time, | understand our mistake, that we had not thought to put a
movie camerain the room with the clock to photograph the machine asit arrived from the future. But
what is obvious to me now was not obvious then.

| ARRIVE, and the ripples converge to the instant now from the vastness of theinfinite sea

To San Francisco, June 8, 1965. A warm breeze riffles across dandelion-speckled grass, while puffy
white clouds form strange and wondrous shapes for our entertainment. Y et so very few people pauseto



enjoy it. They scurry about, diligently preoccupied, believing thet if they act busy enough, they must be
important. "They hurry 0," | say. "Why can't they dow down, sit back, enjoy the day?"

"They'retrapped intheillusion of time," says Dancer. Helies on his back and blows asogp bubble, his
hair flopping back long and brown in atimewhen "long" hair meant anything below the ear. A puff of
breeze takes the bubble down the hill and into the stream of pedestrians. They uniformly ignoreit.
"They're caught in the belief that what they do isimportant to some future goal." The bubble pops againgt
abriefcase, and Dancer blows another. "You and I, we know how false anilluson that is. Thereisno
pagt, no future, only the now, eternd..”

Hewasright, more right than he could have possibly imagined.

Oncel, too, was preoccupied and salf-important. Once | was brilliant and ambitious. | was twenty-eight
yearsold, and | made the greatest discovery in theworld.

FROM MY hiding place | watched him come up the service elevator. He was thin dmost to the point of
garvation, anervous man with stringy blond hair and an armless white T-shirt. He looked up and down
the hall, but failed to see me hidden in the janitor's closet. Under each arm was atwo-gallon can of
gasoline, in each hand another. He put down three of the cans and turned the last one upside down, then
waked down the hall, spreading a pungent trail of gasoline. His face was blank. When he started on the
second can, | figured it was about enough. As he passed my hiding spot, | walloped him over the head
with awrench, and called hotel security. Then | went back to the closet and let the ripples of time
converge.

| arrived in aburning room, flameslicking forth at me, the heat dmost too much to bear. | gasped for
breath—a mistake—and punched at the keypad.

Notes on the Theory and Practice of Time Travel:

1. Trave ispossible only into the past.

2. The object trangported will return to exactly the time and place of departure.
3. Itisnot possible to bring objects from the past to the present.

4. Actionsin the past cannot change the present.

ONE TIME | tried jJumping back a hundred million years, to the Cretaceous, to see dinosaurs. All the
picture books show the landscape as being covered with dinosaurs. | spent three days wandering around
aswamp—in my new tweed suit—before catching even aglimpse of any dinosaur larger than abasset
hound. That one—atheropod of some sort, | don't know which—skittered away as soon asit caught a
whiff of me. Quite adisappointment.

MY PROFESSOR in tranfinite math used to tell stories about ahotel with an infinite number of rooms.
Oneday dl theroomsarefull, and another guest arrives. "No problem,” saysthe desk clerk. He moves
the person in room one into room two, the person in room two into room three, and so on. Presto! A
vacant room.

A littlelater, an infinite number of guests arrive. "No problem,” says the dauntless desk clerk. He moves
the person in room one into room two, the person in room two into room four, the person in room three
into room six, and so on. Presto! An infinite number of rooms vacant.

My time machine works on just that principle.



AGAIN | RETURN TO 1965, the fixed point, the strange attractor to my chaotic trgjectory. In years of
wandering I've met countless people, but Danid Ranien—Dancer—was the only onewho truly had his
head together. He had a soft, easy smile, a battered secondhand guitar, and as much wisdom asit has
taken me ahundred lifetimesto learn. I've known him in good times and bad, in summer days with blue
skiesthat we swore would last athousand years, in days of winter blizzards with drifted snow piled high
over our heads. In happier timeswe have laid roses into the barrels of rifles; we have laid our bodies
acrossthe city streetsin the midst of riots, and not been hurt. And | have been with him when he died,
once, twice, ahundred times over.

Hedied on February 8, 1969, amonth into the reign of King Richard the Trickster and his court fool
Spiro, ayear before Kent State and Altamont and the secret war in Cambodia dowly strangled the
summer of dreams. He died, and there was—is—nothing | can do. Thelast time hedied | dragged him
to ahospital, where | screamed and ranted until finally | convinced them to admit him for observation,
though nothing seemed wrong with him. With X rays and arteriograms and radioactive tracers, they found
theincipient bubblein his brain; they drugged him, shaved his beautiful long brown hair, and operated on
him, cutting out the offending capillary and tying it off negtly. When the anesthetic wore off, | sat inthe
hospital room and held his hand. There were big purple blotches under his eyes. He gripped my hand and
dtared, silent, into space. Visiting hours or no, | didn't et them throw me out of the room. He just stared.
In the gray hours just before dawn he sighed softly and died. There was nothing at dl that | could do.

TIME TRAVEL issubject to two congraints: conservation of energy, and causdity. The energy to
appear in the past is only borrowed from the Dirac sea, and since ripplesin the Dirac sea propagate in
the negative direction, transport isonly into the past. Energy is conserved in the present aslong asthe
object trangported returns with zero time delay, and the principle of causality assuresthat actionsin the
past cannot change the present. For example, what if you went into the past and killed your father? Who,
then, would invent the time machine?

Oncel tried to commit suicide by murdering my father, before he met my mother, twenty-three years
before | was born. It changed nothing, of course, and even when | did it, | knew it would change nothing.
But you haveto try these things. How else could | know for sure?

NEXT WE TRIED sending arat back. It made the trip through the Dirac sea and back undamaged.
Then wetried atrained rat, one we borrowed from the psychology lab across the green without telling
them what we wanted it for. Beforeitslittle trip it had been taught to run through a maze to get apiece of
bacon. Afterwards, it ran the maze asfast asever.

Wedtill had to try it on ahuman. | volunteered myself and didn't dlow anyoneto talk me out of it. By
trying it on mysdif, | dodged the university regul ations about experimenting on humans.

Thediveinto the negative-energy seafdt like nothing at al. One moment | stood in the center of theloop
of Rensdlz coils, watched by my two grad students and atechnician; the next | was aone, and the clock
had jumped back exactly one hour. Alonein alocked room with nothing but a cameraand a clock, that
moment was the high point of my life.

The moment when | first met Dancer wasthe low point. | wasin Berkeley, abar caled Trishids, dowly
getting trashed. 1'd been doing that alot, caught between omnipotence and despair. It was 1967. 'Frisco
then—it was the middle of the hippy era—seemed somehow appropriate.

Therewasagirl, sitting a atable with agroup from the university. | walked over to her table and invited
mysdlf to St down. | told her shedidn't exi<t, that her whole world didn't exist, it was all created by the
fact that | was watching, and would disappear back into the sea of unredlity as soon as| stopped
looking. Her namewas Lisa, and she argued back. Her friends, bored, wandered off, and in awhile Lisa



redlized just how drunk | was. She dropped a bill on the table and walked out into the foggy night.
| followed her out. When she saw me following, she clutched her purse and bolted.

He was suddenly there under the streetlight. For asecond | thought he was agirl. He had bright blue
eyes and straight brown hair down to his shoulders. He wore an embroidered Indian shirt, with asilver
and turquoise meddlion around his neck and aguitar dung across his back. He waslean, dmost stringy,
and moved like adancer or akarate master. But it didn't occur to meto be afraid of him.

Helooked me over. "That won't solve your problem, you know," he said.

And ingtantly | was ashamed. | was no longer sure exactly what I'd had in mind or why I'd followed her.
It had been years since I'd first fled my death, and | had cometo think of othersas unrea, since nothing |
could do would permanently affect them. My head was spinning. | did down thewall and sat down,
hard, on the sidewalk. What had | come to?

He helped me back into the bar, fed me orange juice and pretzels, and got meto talk. | told him
everything. Why not, since | could unsay anything | said, undo anything | did? But | had no urgeto. He
lisened to it al, saying nothing. No one ese had ever listened to the whole story before. | can't explain
the effect it had on me. For uncountable years I'd been adone, and then, if only for amoment... It hit me
with the intengity of atab of acid. If only for amoment, | was not aone.

We left arm in arm. Half ablock away, Dancer stopped, in front of an dley. It was dark.
""Something not quite right here." His voice had a puzzled tone.

| pulled him back. "Hold on. Y ou don't want to go down there—" He pulled free and walked in. After a
dight hegitation, | followed.

The dley smedlled of old beer, mixed with garbage and stale vomit. In amoment, my eyes became
adjusted to the dark.

Lisawas cringing in acorner behind some trash cans. Her clothes had been cut away with aknife, and
lay scattered around. Blood showed dark on her thighs and one arm. She didn't seem to see us. Dancer
squatted down next to her and said something soft. She didn't respond. He pulled off his shirt and
wrapped it around her, then cradled her in hisarms and picked her up. "Help me get her to my

gpatment.”
"Apartment, hell. Wed better call the police” | said.

"Cdll the pigs? Areyou crazy?Y ou want them to rape her, too?"

I'd forgotten; this was the sixties. Between the two of us, we got her to Dancer's VW bug and took her
to his gpartment in The Hash-bury. He explained it to me quietly as we drove, adark side of the summer
of lovethat I'd not seen before. It was greasers, he said. They come down to Berkeley because they
heard that hippie chicks gaveit away free, and get nasty when they met one who thought otherwise.

Her wounds were mostly superficid. Dancer cleaned her, put her in bed, and stayed up dl night beside
her, talking and crooning and making little reassuring noises. | dept on one of the mattressesin the hdll.
When | woke up in the morning, they were both in his bed. She was degping quietly. Dancer was awake,
holding her. | was aware enough to redlize that that was al he was doing, holding her, but il | fet a
sharp pang of jealousy, and didn't know which one of them it wasthat | was jedous of.

Notes for a Lecture on Time Travel



The beginning of the twentieth century was atime of intellectud giants, whose likeswill perhaps never
again be equaled. Eingtein had just invented relativity, Heisenberg and Schrodinger quantum mechanics,
but nobody yet knew how to make the two theories consistent with each other. In 1930, anew person
tackled the problem. His name was Paul Dirac. He was twenty-eight years old. He succeeded where the
othershad failed.

Histheory was an unprecedented success, except for one small detail. According to Dirac'stheory, a
particle could have either positive or negative energy. What did this mean, a particle of negative energy?
How could something have negative energy? And why don't ordinary—postive energy—particlesfall
down into these negative energy states, releasing alot of free energy in the process?

You or | might have merdly stipulated that it wasimpossible for an ordinary positive energy particleto
make atrangition to negative energy. But Dirac was not an ordinary man. He was a genius, the grestest
physicist of dl, and he had an answer. If every possible negative energy state was dready occupied, a
particle couldn't drop into a negative energy state. Ah hal So Dirac postulated that the entire universeis
entirdly filled with negative energy particles. They surround us, permeste us, in the vacuum of outer space
and in the center of the earth, every possible place a particle could be. Aninfinitely dense "sed" of
negative energy particles. The Dirac sea.

Hisargument had holesin it, but that comes later.

ONCE | WENT to vigt the crucifixion. | took ajet from Santa Cruz to Td Aviv, and abusfrom Tel
Aviv to Jerusdlem. On ahill outside the city, | dove through the Dirac sea.

| arrived in my three-piece suit. No way to help that, unless| wanted to travel naked. The land was
surprisingly green and fertile, more so than I'd expected. The hill was now afarm, covered with grape
arbors and olive trees. | hid the coils behind some rocks and walked down to the road. | didn't get far.
Five minutes on theroad, | ran into agroup of people. They had dark hair, dark skin, and wore clean
white tunics. Romans? Jews? Egyptians? How could | tell? They spoketo me, but | couldn't understand
aword. After awhile two of them held me, while athird searched me. Were they robbers, searching for
money? Romans, searching for some kind of identity papers?| redized how naive I'd been to think |
could just find appropriate dress and somehow blend in with the crowds. Finding nothing, the onewho'd
done the search carefully and methodically beat me up. At last he pushed me face down in the dirt. While
the other two held me down, he pulled out a dagger and dashed through the tendons on the back of each
leg. They were merciful, | guess. They left mewith my life. Laughing and talking incomprehensibly among
themselves, they walked away.

My legs were usaless. One of my armswas broken. It took me four hoursto crawl back up the hill,
dragging mysdf with my good arm. Occasiondly people would pass by on the road, studioudy ignoring
me. Once | reached the hiding place, pulling out the Rensalz coils and wrapping them around me was
pure agony. By thetime | entered return on the keypad | was wavering in and out of consciousness. |
finaly managed to get it entered. From the Dirac seathe ripples converged and | wasin my hotel roomin
Santa Cruz. The celling had gtarted to fal in where the girders had burned through. Fire darms shrieked
and wailed, but there was no place to run. The room was filled with dense, acrid smoke. Trying not to
breathe, | punched out a code on the keypad, somewhen, anywhen other than that one instant and | was
in the hotel room, five days before. | gasped for breath. The woman in the hotel bed shrieked and tried to
pull the covers up. The man screwing her was too busy to pay any mind. They weren't red anyway. |
ignored them and paid alittle more attention to where to go next. Back to '65, | figured. | punched in the
combo and was standing in an empty room on the thirtieth floor of ahotel just under congtruction. A full
moon gleamed on the silhouettes of silent congtruction cranes. | flexed my legs experimentaly. Already
the memory of the pain was beginning to fade. That was reasonable, because it had never happened.



Timetravel. It'snot immortadity, but it's got to be the next best thing.
Y ou can't change the past, no matter how you try.

IN THE MORNING | explored Dancer's pad. It was crazy, asmdl third-floor apartment ablock off
Haight Ashbury that had been converted into something from another planet. The floor of the apartment
had been completely covered with old mattresses, on top of which was ajumbled confusion of quilts,
pillows, Indian blankets, stuffed animals. Y ou took off your shoes before coming in—Dancer dways
wore sandals, leather ones from Mexico with soles cut from old tires. The radiators, which didn't work
anyway, were spray painted in Day-Glo colors. Thewalls were plastered with posters. Peter Max prints,
brightly colored Eschers, poems by Allen Ginsberg, record dbum covers, peace-raly posters, a"Haight
IsLove" sgn, FBI ten-most-wanted posters torn down from a post office with the photos of famous
antiwar activigts circled in magic marker, a huge peace symbol in passion-pink. Some of the posterswere
illuminated with black light and luminesced inimpossible colors. The air was musty with incense and the
banana-sweet smell of dope. In one corner arecord player played Sergeant Peppers Lonely Hearts
Club Band on infinite repest. Whenever one copy of the bum got too scratchy, inevitably one of
Dancer'sfriendswould bring in another.

He never locked the door. " Somebody wantsto rip me off, well, hey, they probably need it morethan |
do anyway, okay? It's cool.” People dropped by any time of day or night.

| let my hair grow long. Dancer and Lisaand | spent that summer together, laughing, playing guitar,
making love, writing Slly poems and Sllier songs, experimenting with drugs. That waswhen LSD was
blooming onto the scene like sunflowers, when people were till unafraid of the strange and beautiful
world on the other Sde of redlity. That wasatimeto live. | knew that it was Dancer that Lisatruly loved,
not me, but in those daysfree love wasin the air like the scent of poppies, and it didn't matter. Not much,

anyway.

Notes for a Lecture on Time Travel (continued)

Having postulated that dl of space wasfilled with aninfinitely dense sea of negative energy particles,
Dirac went further and asked if we, in the positive-energy universe, could interact with this
negative-energy sea. What would happen, say, if you added enough energy to an electron to take it out
of the negative-energy sea? Two things: first, you would creste an eectron, seemingly out of nowhere.
Second, you would leave behind a"hol€e" in the sea. The hole, Dirac redlized, would act asif it werea
particleitself, a particle exactly like an éectron except for one thing: it would have the opposite charge.
But if the hole ever encountered an e ectron, the electron would fall back into the Dirac sea, annihilating
both eectron and hole in abright burst of energy. Eventualy they gave the holein the Dirac seaaname
of itsown: "positron." When Anderson discovered the positron two years later to vindicate Dirac's
theory, it wasdmost an anticlimax.

And over the next fifty years, the redlity of the Dirac seawas amost ignored by physicists. Antimatter,
the holesin the sea, was the important feature of the theory; the rest was merdly amathematica artifact.

Seventy yearslater, | remembered the story my trandfinite math teacher told and put it together with
Dirac'stheory. Like putting an extraguest into a hotd with an infinite number of rooms, | figured out how
to borrow energy from the Dirac sea. Or, to put it another way: | learned how to make waves.

And waves on the Dirac seatravel backward in time.

NEXT WE HAD to try something more ambitious. We had to send a human back farther into history,
and obtain proof of thetrip. Still we were afraid to make adterationsin the past, even though the
mathematics stated that the present could not be changed.



We pulled out our movie cameraand chose our detinations carefully.

In September of 1853 atraveler named William Hapland and his family crossed the Sierra Nevadasto
reach the Cdifornia coast. His daughter Sarah kept ajournal, and in it she recorded how, asthey

reached the crest of Parker's Ridge, she caught her first glimpse of the distant Pacific ocean exactly asthe
sun touched the horizon, "in ablays of crymsn glorie," as shewrote. The journd il exids. It was easy
enough for usto concea oursalves and amovie camerain acleft of rocks above the pass, to photograph
the weary travelersin their ox-drawn wagon asthey crossed.

The second target was the great San Francisco earthquake of 1906. >From a deserted warehouse that
would survive the quake—but not the following fire—we watched and took movies as buildings tumbled
down around us and embeattled firemen in horse-drawn fire-trucks strove in vain to quench a hundred
blazes. Moments before the fire reached our building, wefled into the present.

The filmswere spectacular.
We were ready to tell the world.

There was ameeting of the AAAS in Santa Cruz in amonth. | called the program chairman and wangled
aspot as an invited speaker without revealing just what we'd accomplished to date. | planned to show
thosefilms at the talk. They were to make usingtantly famous.

THE DAY that Dancer died we had agoing-away party, just Lisaand Dancer and |. He knew hewas
going to die; I'd told him and somehow he believed me. He dways believed me. We stayed up dl night,
playing Dancer's secondhand guitar, painting psychedelic designs on each other's bodies with

greasepaint, competing against each other in amarathon game of cutthroat Monopoly, doing a hundred
glly, ordinary things that took meaning only from the fact that it wasthelast time. About four in the
morning, asthe glimmer of fase-dawn began to show in the sky, we went down to the bay and, huddling
together for warmth, went tripping. Dancer took the largest dose, sSince he wasn't going to return. The last
thing he said, hetold us not to let our dreams die; to stay together.

We buried Dancer, at city expense, in awelfare grave. We split up three days later.

| kept in touch with Lisa, vaguely. In the late seventies she went back to schoadl, first for an MBA, then
law schooal. | think she was married for awhile. We wrote each other cards on Chrissmas for awhile,
then | lost track of her. Yearslater, | got aletter from her. She said that she wasfindly ableto forgive me
for causng Dan's degth.

It was acold and foggy February day, but | knew | could find warmth in 1965. The ripples converged.
ANTICIPATED QUESTIONS from the audience:

Q (old, stodgy professor): It seemsto me this proposed temporal jump of yours violatesthe law of
conservation of mass/energy. For example, when atransported object istransported into the past, a
quantity of masswill gppear to vanish from the present, in clear violation of the conservation law.

A (me): Sincethereturn isto the exact time of departure, the mass present is constant.
Q: Very wdll, but what about the arrival in the past? Doesn't this violate the conservation law?

A: No. The energy needed istaken from the Dirac sea, by the mechanism | explainin detail in the Phys
Rev paper. When the object returnsto the "future," the energy isrestored to the sea.

Q (intense young physicist): Then doesn't Heisenberg uncertainty limit the amount of time that can be



gpent in the past?

A: A good question. The answer isyes, but because we borrow an infinitesma amount of energy from
an infinite number of particles, the amount of time spent in the past can be arbitrarily large. The only
limitation isthat you must leave the past an instant before you depart from the present.

IN HALF AN HOUR | was scheduled to present the paper that would rank my name with Newton's
and Galileo's—and Dirac's. | was twenty-eight years old, the same age as Dirac when he announced his
theory. | was afirebrand, preparing to set the world aflame. | was nervous, rehearsing the speech in my
hotel room. | took a swig out of an old Coke that one of my grad students had |eft Sitting on top of the
televison. The evening news team was babbling on, but | wasn't listening.

| never delivered that talk. The hotel had already started to burn; my deeth was already foreordained. Tie
nest, | ingpected myself in the mirror, then walked to the door. The doorknob waswarm. | opened it
onto a sheet of fire. Flame burst through the opened door like aravening dragon. | ssumbled backward,
daring a the flamesin amazed fascination.

Somewherein the hotel | heard a scream, and al at once | broke free of my spell. | was on the thirtieth
story; there was no way out. My thought was for my machine. | rushed across the room and threw open
the case holding the time machine. With swift, surefingers| pulled out the Rensalz coils and wrapped
them around my body. The carpet had caught on fire, asheet of flame between me and any possible
escape. Holding my breath to avoid suffocation, | punched an entry into the keyboard and dove into
time

| return to that moment again and again. When | hit thefina key, the air was already nearly unbresthable
with smoke. | had about thirty seconds|eft to live, then. Over the years I've nibbled away my time down
to ten seconds or less.

| live on borrowed time. So do we all, perhaps. But | know when and where my debt will fal due.

DANCER DIED on February 9, 1969. It wasadim, foggy day. Inthemorning he said hehad a
headache. That was unusud, for Dancer. He never had headaches. We decided to go for awalk through
thefog. It was beautiful, asif we were alonein astrange, formless world. 1'd forgotten about his
headache atogether, until, looking out across the sea of fog from the park over the bay, hefell over. He
was dead before the ambulance came. He died with a secret smile on hisface. I've never understood that
smile. Maybe he was smiling because the pain was gone.

Lisacommitted suicide two days later.

Y OU ORDINARY PEOPLE, you have the chance to change the future. Y ou can father children, write
novels, sign petitions, invent new machines, go to cocktail parties, run for president. Y ou affect the future
with everything you do. No matter what | do, | cannot. It istoo late for that, for me. My actionsare
written in flowing water. And having no effect, | have no responghilities. It makes no differencewhat |
do, not at all.

When | firgt fled thefireinto the past, | tried everything | could to changeit. | stopped the arsonit, |
argued with mayors, | even went to my own house and told mysalf not to go to the conference.

But that's not how time works. No matter what | do, talk to agovernor or dynamite the hotel, when |
reach that criticad moment— the present, my destiny, the moment | left—I vanish from whenever | was,
and return to the hotel room, the fire approaching ever closer. | have about ten seconds left. Every timel
dive through the Dirac sea, everything | changed in the past vanishes. Sometimes| pretend that the
changes | make in the past create new futures, though | know thisis not the case. When | return to the



present, dl the changes are wiped out by the ripples of the converging wave, like erasing a blackboard
after aclass.

Someday | will return and meet my destiny. But for now, | livein the past. It'sagood life, | suppose.

Y ou get used to the fact that nothing you do will ever have any effect on theworld. It givesyou afeding
of freedom. I've been places no one has ever been, seen things no one aive has ever seen. I've given up
physics, of course. Nothing | discover could endure past that fatal night in Santa Cruz. Maybe some
people would continue for the sheer joy of knowledge. For me, the point is missing.

But there are compensations. Whenever | return to the hotel room, nothing is changed but my memories.
| am again twenty-eight, again wearing the same three-piece uit, again have the fuzzy taste of gde cola
in my mouth. Every timel return, | use up alittle bit of time. Oneday | will have no timeleft.

Dancer, too, will never die. | won't let him. Every time get to that fina February morning, the day he
died, | return to 1965, to that perfect day in June. He doesn't know me, he never knows me. But we
meset on that hill, the only two willing to enjoy the day doing nothing. Helieson hisback, idly fingering
chords on hisguitar, blowing bubbles and staring into the clouded blue sky. Later | will introduce him to
Lisa Shewon't know us ether, but that's okay. We've got plenty of time.

"Time," | say to Dancer, lying in the park on the hill. "Therés so much time."

"All thetimethereis" he says.



