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Hayley Sault

Hayley Sault threw a long leg over the edge
of the bed and tumbled out in the remnants of a dream. The
indistinct memory of a foggy, hazy place and a feeling of being
loved would probably stay with her all morning. Neither her French
roast coffee nor the prospect of her morning telecommute seemed to
snap her out of it. Some vague sense of longing, a dream leftover,
nibbled away at her usual morning numbness. It took a while to
recover her customary sense of adventure for what the new day would
bring. She waved her hand over the holoviewer.

 


“Hayley, get some clothes on and at least
take the tangles out of your hair, girl. Mason will be online in a
minute.” Genna Greeley was her alternate, a features reporter who
sometimes dabbled in science news. Mason was the reigning editor of
the Media Magic channel.

 


Half in her dream, Hayley wasn’t in the mood
for getting her day clothes on. “Oh, really, Genna. This is a
perfectly good peignoir.”

 


“Yeah, and perfectly transparent. Are you
bragging or just lazy?”

 


Hayley took a slow sip of coffee and looked
down. Yep, her breasts showed pretty clearly on the holo monitor.
She ran her fingers through her wavy dark hair. She picked up a
robe from the back of her chair and threw it on, hardly covering
anything. “Moonface won’t care.” Annoyance tinged her anxiety.

 


Mason snapped up in an oval window. “Cut out
that Moonface bit. Have a little respect, ladies.” Mason’s round,
beatific face and small features were remarkably like the popular
conception of the Man in the Moon. “Nice boobs, Hayley. Put on some
clothes, you have a reporting assignment today.”

 


Hayley pulled her robe a little tighter and
scowled. “What’s the advantage of telecommuting if I have to get
dressed? Might as well work in an office.” She wanted to tell him
to piss off, but held her tongue. “OK already, Mason. Who, what and
where?”

 


“You remember all that bullshit about fake
reality, that we were all living in some kind of computer
simulation?”

 


“Yeah, I actually looked up
that classic movie, The Matrix. Hard to believe people still pay
money to see a movie about a crude simulation when we have fully
interactive simulations today. So, who and where?”
Bizarre, she
thought. A real assignment about
unreality. The dream hangover was still
there.

 


“The angle is that there is a computer
creating our reality. The Where is right here in the Boston area,
Arlington, actually. The Who is a controversial physicist by the
name of Feric Luminari, Ph.D. He claims he can prove we’re living
in a simulation. Here’s what we have in our archives.” He pushed a
folder over his teledesk. It appeared on Hayley’s holo monitor,
opened and fanned out a few pages of text and a picture. Dr. Feric
studied in Gottingen and Milan. His thesis advisor was Bruno
Caltigirone, the man who first detected dark energy.

 


Feric was born in Italy. He
was fairly young, not quite forty, with a lot of curly brown hair,
no beard. His bland face belied his fanatic eyes. He looked both
innocent and maniacal, if that were possible. The prospect was
mildly interesting, but she shook her head. It was like a panel in
a comic book, not real. With all that was
going in the world, who cared about whether this was just a
simulation? Did it really matter?

 


“Something wrong, Blue Eyes?” Mason was just
getting even. Blue Eyes wasn’t on par as a nickname with Moonface.
Hayley smiled.

 


Genna looked bored, “Get on with it,
children, I have to finish my pedi.” She held up a foot with
jeweled nails.

 


Reality continued to
emulate a comic strip. “More mystical
wu-wu. Got it. Column, feature or syndicate?”

 


“We’ll see what you get on this. At least, I
expect you can syndicate it in Hayley’s Comment.” Hayley’s
syndicated column was a pun on a certain comet, but it worked as
her brand name. A science reporter was a hot commodity in the media
world in the mid-twenty-first century. Hayley Sault was on top of
popular science reporting. It just felt right to her.

 


Hayley took her own sweet
time getting dressed. Out of habit, the first thing she put on
every day was a gold chain link necklace with a jeweled brooch. It
was a parting 16th
birthday gift from her mother in London. Even
after a decade it was still the state of the art. That necklace
recorded voice and holo presence around her, stored incredible
detail in an almost endless memory and automatically backed up its
memory to her holoviewer for editing. Few professional reporters
had a holo necklace. Most could not afford one or even recognized
Hayley’s brooch as anything but a decoration.

 


Today she wore a beige pseudosilk shirt, top
few magnetic buttons undone, no bra, a plain black skirt and a
blazer jacket. Her mother always made sure she looked acceptably
professional when she went out. That was London and that was years
ago. This was Boston and today. Hayley disliked getting dressed at
all and would gladly hang around in loose shorts and a tank top, or
nothing at all. However, after her graduation from Boston
University’s College of Communications she buckled to the necessity
of acting like the professional she was.

 


Hayley fingered the holo necklace and
brought up the scene when she first learned her application to
Boston University was accepted. Her mother, a courtly woman in her
declining years, was trying to understand why she would leave
London where there were so many very fine universities. Leonora,
never Mommy or Mom, was wearing her hurt/disappointed expression,
one eyebrow lifted in disdain, mouth pursed in disapproval. Leonora
remonstrated with Hayley, “Your father was more French than
British. His family just shortened their name from Saultier. You’re
too much like him.”

 


Hayley, tall, wild and
impulsive, basically wanted to get way from a home life she
considered overly structured and stifling. Those exact restrictions
were Leonora’s reasons for keeping her there. She had already been
accepted to the prestigious London School of Economics, rated first
in the world of English speakers for a degree in journalism.
Boston, however, with its concentration of a dozen fine
universities, all with top reputations in so many different areas,
was attractive, and it was different. It was American, brash
and not quite decently civilized - at least by Leonora’s lofty
British standards.

 


Neville, her father, a
frail man never in the best of health, did not survive Hayley’s
13th year. He was forgiving, understanding, but never stood up to
Leonora in any matter of consequence. He was, of course, an alumnus
of the London School of Economics and a respected economist
employed at the highest levels of British government. He left a
good pension and a scholastic legacy.

 


In the intellectual ferment of Boston in the
mid-twenty-first century, Hayley thrived. Her London accent, her
cultured dark-haired, blue-eyed looks, all contrasted with her
manifest sexuality. She was admired, sought after and an object of
some jealousy. Hayley felt all that fawning and favoritism was
superficial. She dismissed it. Every day was new and every
experience was another jewel in an exotic setting.

 


That sense of discovery brought her to the
centers of science, of which Boston had more than a few. She began
to read textbooks on scientific subjects, at least the more
accessible texts.

 


In spite of her training and skill, Magic
Media hired her for her looks and her accent. She appeared as a
narrator on civic events, political gatherings and any venue where
the content was low and the holo image was paramount. Rebellion was
inevitable.

 


By conniving and seducing a
producer, Hayley actually got into some decent science news. She
interviewed Dr. David Deutsch on his theory of spacetime fractures
in the cosmic expansion.
She was the only reporter to make sense of
condensed plurons, an advanced computer technology, and make it
understandable to the public. On that basis she was promoted into
the ranks of science reporting under Editor Mason.

 


A few years later her columns and holos were
syndicated to outlets around the English speaking world.

 


Today, however, the jeweled moments eluded
her and were simply shades of gray.

 


Feric Luminari

Freezing rain, my favorite
reason for telecommuting. The weather was
indeed miserable. Bare trees wore a glistening sheath of ice, as
did car windows, stairs and sidewalks. Ice melter crystals ate the
ice, as well as any exposed metal in your conveyance, and produced
a bitter slush that slopped over into shoes.

 


The autocab ran through Cambridge, west on
Massachusetts Avenue and let her off at a converted auto dealership
on Mill Street. The display windows were opaqued and covered by a
metal grate. There was one car in the parking lot, too old for
auto-drive. She pounded on a steel loading door without so much as
a sign on it. Eventually the door opened a crack and a face
appeared at an alarming altitude. Hayley looked up, way up. A tall
skeleton of a man opened the door and peered out.

 


“I’m Hayley Sault from Media Magic.” She
flashed her press credential, a plastic card with a hologram of her
face and the Media Magic logo.

 


The apparition opened the door just enough
for Hayley to squeeze through sideways, then stood there,
expressionless. Glad as she was to be out of the cold, the scrawny
giant put her off her usual bold demeanor.

 


“I’m here to see Dr. Feric Luminari. Is he
in?”

 


The skeleton nodded yes.

 


“Can you tell him I’m here?”

 


The skeleton nodded no.

 


Hayley wrinkled up her face and was deciding
whether to leave or explode when another person strolled around a
partition and approached her.

 


“Dr. Luminari, I hope?”

 


He wore a flannel shirt, faded jeans, heavy
boots and gloves. He did not offer to shake hands. His expression
was distracted but pleasant. “Please excuse Potson here. He’s deaf
and dumb but manages to read lips a bit. He came with the building.
He’s the custodian and guard, sort of.” He waved his gloved hands
in the air. “I’ve been working on some high voltage gear. Come in,
I’ll show you around.” His accent was faintly European.

 


Potson, the skeleton, watched Dr. Luminari
and waited for him to finish speaking. Potson stalked away like a
stork after a fish and he was gone. Luminari, walking backwards,
led Hayley around the partition to a large, open space crammed with
benches, heavy electric switchgear, instruments, and things she
could not recognize. The walls were unpainted cinder block, the
floor was cement, the ceiling was a mass of exposed metal trusses
supporting strip lights and the only relief to this cavern of chaos
was a curling movie poster of Neo, Morpheus and Trinity from the
Matrix. In the center of the area was some kind of apparatus, still
under construction. The air smelled of oil and ozone like a science
lab and that made Hayley smile.

 


Hayley thumbed her holovid necklace to
recorder mode. “I’m recording now, with your permission, OK?”

 


“Si, but I want to have some unrecorded time
with you, if you don’t mind.”

 


Hayley looked at him suspiciously. She
didn’t consider him a possible sex object and he didn’t seem
lecherous. “What for?”

 


“I just want to explore your prejudices, see
if you will be fair with your report. The last reporter that came
here wasn’t.”

 


“Accurate and fair aren’t the same things,
Dr. Luminari. I promise to be as accurate as possible. Will that
do?”

 


Feric Luminari put on a grimace. “Si. It
will have to do, I suppose. Where do you want to start?”

 




“Er, would you mind telling me a little about the over tall
apparition that met me at the door?”

 


“Potson? He came with the building, as I
told you before. We found him living in a hovel of crates and boxes
along the back wall in the parking lot. He had some papers from the
automobile dealership that occupied this building before us. He was
the night security and the grounds keeper. We, um, extended his
employment. Other than that, we don’t know anything about him. He
has no police record, and he served in the military. Army, I
believe.”

 


“It’s still winter out there. How does he
survive the ice storms?”

 


“He has all kinds of supplies. He stretched
polyethylene sheeting over the crates and lined the boxes with
cushions and blankets. He cooks over a little propane camping
stove. We supply water and toilet facilities. He seems resistant to
any change. He does know sign language, you know. Unfortunately, I
don’t. He writes us an occasional memo on a yellow legal pad, in
big block letters.”

 


Hayley tried to imagine what kind of
position Potson could have held in the Army besides flagpole. Her
imagination failed. Perhaps someone in the Media Magic office knew
sign language. She tabled it for further consideration.

 


“Dr. Luminari…”

 


“Please call me Feric.”

 


Hayley lifted one eyebrow,
“Feric? OK, Feric, then. I see your poster on that ancient
video, The Matrix. Are you really testing to see if our reality is just a
simulation?”

 


“Do you mind if I call you Hayley?”

 


“Please do.”

 


“Let me adjust some of the notions in your
question, then I can try to answer some of it. Remember, this is an
experiment. I’m not going to speculate on the outcome until I have
an outcome.”

 


“Sure, I do understand the scientific
principle.”

 


“Well, then, you called it ‘just a
simulation’ as if everything in a sim was arbitrary.”

 


“Yeah, just like a holo game. Isn’t it?”

 


“Not on this scale. There’s very little
arbitrary about it. Let’s look at holo games for an instance.
Suppose you have a landscape covered with warriors and weapons in
combat. How much detail can you simulate?”

 


“Not much, I should think. Who would have
enough compute power to render it?”

 


“Exactly. And how many independent streams
of action could you have?”

 


“Same answer. Depends on the computer
power.”

 


“So, either all the action is just minor
variations on a single thread or you run out of compute power. That
is one rule. Now look at history. Every person creates 60 seconds
of history every minute. Every particle has a path and a history of
collisions. What stores all this data?”

 


“I have no clue. That has to be bigger than
any possible computer.”

 


“Yes and no.” Feric paused and gave Hayley a
sly smile. “There is one possibility.”

 


“Go on.”

 


“It would take a quantum computer. The
number of qubits needed would be something on the order of the size
of the known universe, a cosmic computer. After all, the
simulation, if it is a simulation IS the known universe, si?”

 


“That’s pretty deep. I never thought of
that.”

 


“I didn’t either. Thank Dr. Seth Lloyd and
his colleagues at that famous old school, M.I.T. But you see, we’re
already well beyond the ‘anything goes’ idea of a sim. In fact, the
rules we see in physics are the same rules that govern the cosmic
computer. All it can do is simulate itself. Got it?”

 


“Mmm. So, if it is just a sim of itself, is
it a sim at all?”

 


Feric was surprised at how sharp Hayley was.
“Ah, that was supposed to be my next line. Si, this sim has to obey
the rules of the cosmic computer that is making the sim. If it is a
sim. So why…”

 


“…why call it a sim at
all?”

 


Feric squinted at Hayley. “Now you’re
finishing my sentences?”

 


“Sorry. It’s just that you really got my
attention.”

 


“Good. The answer is that there is more
compute power than this reality needs. The universe is a lot bigger
than just the part we can see. By some estimates, quadrillions of
trillions of times bigger. Why should there be such an excess?”

 


“Maybe there are other sims running?”

 


“Again you steal my lines. Si, there ought
to be other sims. But how do we know for sure? What keeps them
separate? How different can they be? If you ate an egg for
breakfast this morning, did you eat a muffin in the sim next door?
Do you even exist in another sim?”

 


“Big questions, Feric.”

 


“Small and medium sized questions, Hayley my
dear. You want to hear the big ones?”

 


“Pfff,” Hayley blew out her lips, “I think I
can take it.” Curiosity had her now. This was going to be one her
most interesting interviews.

 


“Did you have any real choice in what you
ate for breakfast? What if it was programmed into the sim? What if
there is no such thing as free will at all, maybe it’s just an
illusion in a good sim, like a good holo that makes you think
you’re a superhero?”

 


The rebel in her flared up, “I do what I
damn please, Feric.”

 


“Just a tiny test, then. Please turn
yourself into a nice black panther. I always wanted to see one up
close.”

 


She squinted, incredulous. “Don’t be
ridiculous. I can’t do that.”

 


“Why not? There are such things as black
panthers. The small ones have about your mass. Don’t you want to
try?”

 


Hayley would have loved to
be able to turn herself into a nice black panther.
Would I jump on him and bite or just lick his
face like an oversized pussycat? “I…er…no,
I just can’t do it. It’s against the rules of biology, the rules of
physics, the whole idea of….”

 


“…being you. It’s against
the rules of the sim you’re stuck in. Even if you insist on free
will, there are your limits. But wait, that’s not even the really
big one.”

 


Interesting and more
interesting. “Ayyy. More?”

 


“Look back at evolution, history, the
consequences of evil acts. What if the rule of cause and effect is
just an illusion of the sim as well? Then where are we? What does
any of that mean?”

 


“No way! We see cause and effect on every
level. It has to be part of the basic rules of the cosmic computer,
or the real universe, whichever.”

 


“No. Roger Penrose wrote a paper on that –
Penrose spacetime diagrams. Please, also look up entanglement, that
spooky action at a distance. Look up quantum tunneling. Maybe, if
you’re into religion, you could look up miracles. Tell me then how
strong is the law of cause and effect. Quantum Field Theory had to
abandon strong causality years ago. Well, then, enough chit-chat.
You want to see the apparatus?”

 


Her head spinning, Hayley followed Feric
deeper into the maze. Hidden behind a tall partition was the heart
of his experiment.

 


Feric waved a gloved hand at the poured
cement cube, about nine feet on a side. “This is the external
containment wall. This is super dense concrete, with a melamine
resin extender and reinforced with steel bars. It’s half a meter
thick. Here’s the door.”

 


He grabbed the wheel of a heavy door that
apparently came off a bank vault or a deep diving submarine. The
wheel spun with some difficulty and several steel bars retracted
from wall sockets. The door swung back to reveal a wall of dark
gray bricks.

 


“These are lead bricks. The inner hatch here
weighs a few tons. It slides on ball bearings on these railway
tracks.” He pushed on the hatch and it moved massively with a deep
rumbling sound. He pulled a small flashlight from his pocket and
shone it inside. There was a granite table suspended on rubber
mounts on top of another slab of stone suspended on fine strings
from a scaffold.

 


“The suspension threads are quartz monomer.
Inside that quartz cylinder is the real apparatus. That vacuum line
and that power line run into the quartz core. There’s a very good
vacuum in there. We just started degassing it. You can just see the
little cup for the lycopodium powder and those custom-made
neodymium magnets. The little silver things in the bottom are
various detector arrays. The lenses are for the cooling lasers.
Those things that look like corn kernels are high-speed
multispectral cameras. They capture particle collisions at a
million images per second.”

 


“You haven’t told me what it’s for. And why
all the heavy gear around it?”

 


“All in due time. This whole tomb is an
isolation chamber to prolong the quantum entanglement as long as
possible. The decoherence interval should be a few hundred
milliseconds. Once the experiment starts, this tomb is sealed and
no one, and nothing, gets in here. I’m showing you this first so we
can start the vacuum diffusion pumps and set up the insulation for
the micro Kelvin laser cooler.”

 


Hayley stepped back out of the tomb. Feric
packed a number of light weight black slabs, apparently cut for the
purpose, all around the core, “special vacuum insulation, custom
made”. The inner hatch rumbled shut and he secured the outer hatch.
He shooed Hayley over to the control station. Kneeling amid a
forest of cables, he connected a power cord and an LCD display lit
up with the caption “milliTorrs”. There was no pumping sound at
all. “That’s the vacuum diffusion pump. It’s silent. Here goes the
laser refrigeration.” He flipped a switch labeled “High Voltage
Supply” and another with “Laser Xenon Discharge”. Hayley heard the
hum of a power transformer and another LCD display lit up with
“microKelvins”. The ozone smell got a bit stronger. Otherwise,
there was no sign of anything dramatic – no lightnings, no
fireballs, just the ordinary workings of a very unordinary
apparatus that might, or might not, change her concept of
reality.

 


“Not much to see except for the numbers. It
will take a few days to get the tomb’s core outgassed and cooled
down to the operating point. Then we can start the experiment. In
the meantime, I can show you what the core will be doing.”

 


Dragon Fire

“Our work bench is on the other side of the
building, where the automobile techs used to work. The cement slab
there is unsealed and there was too much dust, so we just use the
area to build things and to show off.”



He uncorked a tube of what appeared to be a
pale yellow fluid. He shook the tube slightly and began to pour
some out on the floor. With his free hand he flicked a cigarette
lighter. A spectacular firefall erupted from the tube and splashed
onto the cement. Hayley gasped and backed away. When the tube was
half empty he tilted it upright and put in the cork. The cement was
not even scorched.

 


“That’s lycopodium powder, the dried spores
of a club moss. Each spore is 33 millionths of a meter, and they’re
as round and even as billiard balls. It was used as flash powder in
the early days of photography. Movies still use it for special
effects, as you could guess. It was once pretty common in science
labs, but not so much anymore.”

 


“I’ve heard of it. Didn’t someone use it to
prove Einstein’s theory of Brownian Motion?”

 


“Something like that. I’m adding a simple
mechanism to these grains and sending them to explore what might be
outside our simulation.”

 


“OK, that’s the big secret, then?”

 


Feric leaned forward and whispered, “”Sshh!”
He looked around suspiciously, then leaned back and waited. Just as
Hayley opened her mouth to object, he smiled. “OK, I give up. I’m
going to tell you the secret, and then you can tell your
readers.”

 


Hayley stared at him. It was the “I’m
interviewing a madman” stare.

 


Feric failed to react to it. “The only way
to prove that we are in a simulation is either to break the
simulation…”

 


“…effectively destroying
the universe…” Hayley interjected dryly.

 


“…or to get outside it. The
secret is there may be many other simulations outside it. The other
half of the secret is that we many never know the difference
between an alternate reality and another simulation. What we’re
really doing here is testing virtual realities. You can give them
any other name you want.”

 


“Virtual?” Hayley’s eyebrows rose.

 


“Richard Feynman called them virtual. You
know what a Feynman diagram is?”

 


“Sure. Two particles come in from the left,
they collide, and something comes out on the right.”

 


“A collision diagram, yes, or some other
kind of interaction between two particles, waves or somethings. How
about the coupling constant, you know about that?”

 


“Nope.”

 


“Well, not every collision
produces an interaction between the particles. Some do, some don’t.
It seems to depend on the kind of particle. Feynman knew what the
odds for interaction were because of experiments and other
theoretical work done by Enrico Fermi as part of the Manhattan
Project. They’re called coupling constants. The number for
electrons, at least, should have fallen out of the math behind
Feynman diagrams. It did not until he discovered the “sum of all
paths” method. In order to get the right coupling constant he had
to evaluate all possible paths of the resultant particles – including the
ones that go backwards in time. He found shortcuts to do the math
and it worked. He called those alternate paths “virtual realities”.
But for chance, any one of them could have been what we actually
observed. The path we saw was just another virtual path to some
other observer. Did you get that?”

 


He watched Hayley to see if she was actually
understanding or just tolerating a long technical spiel. Hayley
pursed her lips, nodded a bit and replied, “You’re sending
lycopodium grains into outside virtual realities.”

 


Satisfied, Feric went on. “Si. Then we have
to test to see if the place the grains go to is still our simulated
universe.”

 


“That seems like a real challenge. How do
you know what will be different, and how do you get a little moss
spore to tell you? Once its outside, it’s gone. Does it come back
somehow?”

 


“No. When it’s gone, it’s gone. But we give
it a twin sister, and she knows.”

 


“You’re being cryptic again.”

 


“Of course. The whole experiment is cryptic.
What did you expect, a comic book explanation? The irradiated
spider bites the physicist and suddenly he becomes a mystic
guru?”

 


Hayley laughed. Feric actually had a sense
of humor. “I like that!”

 


“Lycopodium is just a ball of vegetable fat
with a little DNA core. We take out the DNA core and put in our
own, a slow organic reaction. It releases a measured amount of
oxidizer that reacts with the fat. A certain amount of heat is
produced. We can determine what the temperature of the core is
after the heat. We calculate Boltzmann’s constant. I believe that
will tell us that the new universe has a different Boltzmann’s
constant, therefore a different entropy from ours.”

 


“I did some research and I know how you do
that simple calculation, but I can’t understand how that relates to
the entropy of an entire virtual universe. And how do you know they
will be different?”

 


“Because they weren’t all created at the
same time as ours. Younger universes have lower entropy.”

 


Feric shook his head at Hayley’s blank stare
and went on. “We produce a bunch of these engineered spores just
before they enter a particle accelerator. We give them an
electrical charge and a spin. Then we collide them. The collision
makes them entangled. We capture one of them in a magnetic storage
ring. You saw the big magnets?”

 


“Yeah.”

 


“One particle circles around in that storage
ring for a few moments while the other particle goes off on its
quantum journey. If the traveling particle and the stored particle
don’t agree on Boltzmann’s constant, we see a difference in the
stored particle when it falls out of the bottom of the storage
ring. Remember, they are entangled. Wherever the traveling particle
goes, it and the stored particle are the same on a quantum level,
no matter the distance between them. So we get information from the
outside without actually being able to go there.”

 


“That…that is brilliant, Feric. I don’t
completely understand it, but it seems incredibly clever. I have to
admit this will be a challenge to me and my readers. I assume you
have written papers on this to Journal of Physics and others?”

 


Feric hung his head and frowned. “Yes, I
have publications in several peer-reviewed journals. The experiment
is very controversial, though. It’s not so much that they think I’m
a quack, but they don’t like the very idea of this line of
inquiry.” He sighed, “I’m on the radical fringe.”
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