CounterClockWise

Chapter 3 — World of the Small

The lakeside gazebo is like something from J.R. Tolkien’s imagination. It has
four massive stone pillars that support the pagoda-like roof. And each pillar has
three sides that slant inward and one side — the innermost — that is vertical. This
makes the pillars appear to lean in toward the center. Arwen Evenstar would find
the structure perfectly at home in The Shire. The floor is a wide circle of
bluestone that plays visual counterpoint to the four corners of the roof.

Early in the morning, the beauty of the rising sun sparkling on the lake adds to
the magic of the structure. Middle Earth is all but resurrected.

Kevin and Diana like to meet here often for breakfast. Diana has eaten lightly
this morning and is enjoying watching Kevin finish a pile of eggs and bacon that
would make a mountain-man proud.

Chewing his final mouthful with the same relish that he extended to the first,
Kevin swallows slowly, sips from his still-steaming mug and eyes his beautiful
associate.

Putting his mug down slowly on the stone table, he looks into her eyes and says,
“OK, Diana, How well do we know each other now?”

A little surprised at his reprisal of an old subject she replies,
“What? Are we going to talk about THAT again?”

He persists,
“Well you said you would tell me more about yourself when we knew each other
better... so do we know each other better yet?”

Diana laughs easily as she says,
“‘Maybe ... what do you want to know?”

A little surprised at this apparent invitation, Kevin ventures,
“You still haven’t told me why you were naked in my truck the night we were
transported here.”

Laughing again, she replies,
“l told you | needed a ride home.”

And Kevin smiles too as he pounces on his next query,
“Ahhh yes -- but why were you naked ?”



Diana is enjoying his Alan Shore approach and replies,

“When | said | needed a ride home | meant to this home ...here...in 2121. You
do realize this is still the house that belonged to my Grandmother 100 years
ago?”

Looking for the trap and seeing none, Kevin says,

“I figured it was, although | never got a good look at it that night... And that
answer raises more questions. But you are still avoiding my first question...why
were you naked?”

And Diana drops a bombshell,
“Well | knew that clothes wouldn’t survive the time jump and | thought...”

And unable to see that he was about to gain some REAL information, Kevin
interrupts her:
“What?! How did you know THAT? Have you time-traveled before?”

And Diana retakes the high ground...
“l think that’s about as well as we know each other for now.”

Kevin cannot believe it,
“What?!”

So Diana repeats herself,
“That’s all you get for now...more when we know each other better.”

All Kevin can do is groan ...out loud ...and long.

Recognizing his frustration, Diana says appealingly,
“It’s just not the right time.”

Once again, Kevin is resigned to accepting his defeat, although he has gained a
very valuable nugget of information. He says,
“l guess we better get going... you know Chaucer.”

Diana wipes her hands together over her plate getting the crumbs off. And as
the sun is now fully above the stand of bamboo to the East of the lake, they both
rise to leave. Walking side-by-side and occasionally bumping each other lightly
just for the contact, they head to Chaucer’s lab.

Chaucer’s personal lab is an adjunct to the main lab. It is about forty feet long
and forty feet wide, but the roof over the ends extends five feet or so more than
the eaves on the sides. This makes it look longer than it is wide. It is twenty feet
high in the middle, and the roof is humped like the back of some huge beast.
The pillars are curved inward as if they are legs and add to the illusion that the



structure is a huge animal without a head. The skin is a scaly, metallic coating
unlike anything from their era.

As they enter without knocking, Chaucer looks up and proceeds to give them a
pep talk...

“Kevin | know you have a PhD in Mathematics and a callidity index that is off the
scale and Diana has a Doctorate in Biology, a medical degree and an 1Q of 201.

“But you two need to work harder on assimilating some key facts of other
disciplines if we are to make real progress.

“So lets continue our discussion... we have ruled out wormholes as a likely
methodology; we looked at time reversal for large and small...

“‘Now, let’s turn our attention to the joint ideas of uniqueness and complexity
because they are essential to our investigation.

“First let’s ask ourselves how complexity arises... Jeeves, please...”

As usual, Jeeves is already speaking and the display is moving almost before the
last syllable is out of Chaucer’s mouth:

“From dogstars like Sirius in Canis Major to dog stars like Lassie... and from
diamonds to diamondbacks ... All normal matter in the universe is made from
electrons and two other basic particles called quarks. Put those three things
together; let them interact, and you get all of the incredible complexity that makes
the universe such an interesting place.

"But how does that happen? How go you get somebody like Leonardo DaVinci
from mixing just three different particles ? How do you go from such simplicity to
such incredible complexity?

Diana interrupts and says, “Hold Please!”

And dutifully, the screen freezes.

Diana continues,
“Is that so? | am made up of just 3 different kinds of particles?”

To which Chaucer replies,

“It's true, Diana...but it may be a little oversimplified. | am talking about the
make-up of the normal matter that constitutes everything, but there is also the
contribution of forces and of space-time itself. We will get into that later.”

She replies, “OK, sorry for the interruption...Play on!”

JEEVES:



“We begin our journey in the world of the small. These fundamental particles are
really, really tiny. For a long time, people thought these particles had no size at
all. But then along came quantum mechanics, which proves it is impossible for
anything real to have a size of zero. Today we know that fundamental particles
have a real size, called a Planck Length...named after Hall of Fame physicist,
Max Planck,

Now a Planck Length is so small it is hard to imagine, much less to describe. But
that won’t keep me from trying...

If a Plank length were as large as a grain of sand, then...
A proton would be the size of the earth! And...
An atom would be the size of the orbit of Jupiter!!!  And...
A single grain of sand would be almost as large as the whole Milky Way Galaxy!!!

The screen freezes again as Kevin interrupts,
“Isn’t a Plank length about 10™® centimeters?”

And Chaucer replies smiling,
“Yes it is...hard to believe the redhead didn’t understand that.”

Diana frowns and furrows her brow as she looks at Kevin and asks,
“What redhead?”

Chaucer grinning widely now says with feigned shock,
“You mean Kevin didn’t tell you?”

And Kevin quickly jumps in and says to Jeeves,
“‘Never mind...PLAY! PLAY!

Diana stares suspiciously at Kevin as the briefing restarts.

Jeeves restarts the display:

“OK these particles are tiny, but what about uniqueness? ...Look at all these
grains of salt...to the naked eye they all look the same, but under a microscope,
you can easily spot the differences. Every salt grain in existence is completely
unique. Pick one and there is no other anywhere in the universe that is
EXACTLY the same.

“‘BUT every electron in the universe is absolutely identical to every other electron.
If we could magically swap every electron in your body with some other
electron...there would be no change...you would still be you.

“When you try to describe the behavior of things this small, you have to resort to
Quantum Mechanics. Quantum Mechanics makes it clear that these



fundamental particles don’t always behave as your intuition might suggest they
would.

“Describing an electron’s position with quantum mechanics is like describing rolls
of dice at a crap table. “There is a 50% chance that the electron is ... and a 50%
chance it is there”

“In 1927, Werner Heisenberg, had some new ideas about uncertainty. He said,”
Jeeves adopts a German accent while quoting Heisenberg,

“For an electron ‘the MORE precisely the position is determined, the LESS
precisely the momentum is known ...and vice versa.’

“Einstein thought he was nuts...but the more Scientists investigated that idea ...
the more they concluded that subatomic particles can disappear and reappear in
another place.

“And they do this without traversing the intervening space. And inside an atom,
all the possible places where the electron is allowed to re-appear take the shape
of shells around the nucleus. And the disappear-re-appear act happens so fast
that the electron itself looks like a shell around the nucleus.

“Basic particles can also be in more than one place at a time if the time is brief
enough. An electron can travel from here to there along all possible paths
simultaneously.

"And even more astounding... These particles can appear out of the nothingness
of space, exist for an extremely brief instant and then disappear. When this
happens, scientists call them virtual particles...they may be virtual ...but they can
have very real effects.

"It's all this jumping around that makes particle descriptions so inexact...but then
“‘EXISTENCE ITSELF IS INEXACT AT THESE TINY SCALES.

“Quantum Mechanics also plays an important role in our understanding of Time.”
Jeeves fades the display back to nothing as the presentation ends.

Chaucer still exhorting Kevin and Diana to do more says,

“We can pick it up there next time. You two should do some side-reading on the

topic before then to know more about this subject”

To which Diana replies,
“l would like to know more about this redhead.”



And Kevin immediately invites Chaucer to join him in research as he says,
“Chaucer, would you like to join me in the library for some research?”

But Diana is not to be brushed off so lightly. She objects saying,
“Oh no you don't ...you aren’t getting off that easily.”

Now Kevin is grinning and says,
“‘Why, Chaucer, | do believe the lady is jealous! Diana, I'll tell you all you about
her ‘when we know each other better.’

“‘How about meeting me for a late dessert at that diner on Section Street — my
treat?”

Diana agrees somewhat petulantly and they exit Chaucer’s lab as each heads to
other labs for the rest of the days work.

Nine o’clock finds them sitting across from each other in a booth at the Punta
Clara Diner. Diana has opted for the apple pie a-la-mode while Kevin has his
customary key lime pie. They both have coffee served in old-fashioned plain
white mugs and no saucer.

Diana is still not letting go of the mysterious redhead that Chaucer mentioned
that morning, She says,
“‘Now that | know you favor redheads, | might have to dye my hair.

She shakes her head causing her hair to swirl around her mischievous face and
gives Kevin a seductive look as she asks,
“Think I can pull off being a redhead?”

And Kevin, knowing when to stay silent, simply groans.

Diana recognizing she isn’t going to get any information about the redhead
changes to a different line of inquiry,
“Tell me more about your time in the Navy.”

And Kevin complies by answering,
“‘Well | made Petty Officer 3 times....”

And Diana immediately interrupts:
“‘How do you achieve the same rank 3 times.”

Kevin grins and explains,
“The Navy calls it a rate not a rank...But | guess my attitude wasn’t always
consistent with the wishes of my superiors. And | tended to get into trouble a lot.”



Curious now Diana asks,
“What kind of trouble?”

Kevin tries to beg off with,
“It's a long story.”

And Diana plays the card Kevin was hoping for with the redhead ploy. She says,
“Tell me. | think it's important that we get to know each other better.”

But Kevin looking over Diana’s left shoulder suddenly says,
“‘Hey what's that?”

And as she turns to look, he sneaks a bite of her pie.

Turning back in time to catch the end of the thievery, she exclaims,
“HEY!I!”

Kevin quickly swallows the evidence and acquiesces,
“OK, OK....

“Once when | was in Singapore, | hailed a rickshaw to hitch a ride to a bar called
Chengdu Charlie’s. It was in a really dangerous part of town, but | was young
and stupid, and figured | could handle anything.

“The coolie started rolling about 7:00 PM and it was just getting dusk. We were
still moving about 7:30, and | was beginning to wonder if the guy knew where we
were going. The streets had gotten very narrow and dingy, and every turn we
took, things got darker and darker.

‘Finally he pulled to a stop in front of an unmarked door and gestured toward it.

‘I asked him to wait for me, but he brushed by me and ran off without my even
paying him.

“So | went inside.

“The place looked like that bar from Raiders of the Lost Ark except the Nazi's in
that one looked tame compared to this crowd.

“The smell was unbelievable...a combination of all the worst odors you can
imagine...stale smoke, spilled beer, drugs of all kinds, some human waste.... But
| had come to buy diamonds for the ‘cheapest price in Singapore’ ...at least that’s
what my buddy claimed.



“It was early and there weren’t more than 12-15 of the most unsavory characters
you have ever met...including one particularly filthy example sitting in a corner
picking his teeth with a knife that would have made Jim Bowie proud.

“I sidled up to the bar and the bar tender — a huge Chinaman — just stared at me
while he wiped a glass with the greasiest towel imaginable.

“| stared back, trying to look as tough as a 19 year old classical pianist can look.
Finally | said ‘Is Chengdu Charlie here?’

“And the Chinaman said ‘Wait here’ and disappeared into the back room. In a
few minutes a younger version of the bartender appeared and asked me if |
wanted something to drink while | waited.

Sure,’ | said. “How about a Coke?’

“He grinned and reached under the counter and produced a 16 oz can of good
old American CocaCola.

On the House.’ He said.
“l took it and went to sit at a table against the wall to wait.

“After about 30 minutes, the place was starting to fill up, and the crews coming in
made the early crowd look positively angelic.

“Getting a little restless and ready to order another Coke, | went up to the bar. |
was immediately flanked by Bluto and his brother.

“Bluto said something to his brother in Cantonese and they both laughed. Then
Bluto said something to me and | turned to look at him. When | did, BlutoTwo
swung a half full whiskey bottle at the back of my head.

“‘Somehow | knew the blow was coming and sidestepped just in time. BlutoOne
got it full in the face... It knocked out a few teeth, and he was not a happy
camper. He threw a roundhouse punch at BlutoTwo that knocked him into the
table behind where four more giants were drinking.

“The place literally erupted. There were bottles and knives and fists and chairs
flying everywhere.

“I figured he who knows when to run away lives to fight another day and slipped
out the front door.

“It took me an hour and a half to make my way back to the ship.



“And not only did | get no diamonds, but somebody — probably the coolie—had
lifted my wallet and my ID sometime during the night.

“The next day | was back to E-3, but happy to have a whole skin.”

Ignoring the main thrust of the story, Diana asks incredulously,
“You risked your neck for some cheap diamonds?”

And Kevin quips,
‘Diamonds may be inexpensive but they are never cheap!”

But Diana repeats,
“You risked your neck for some cheap diamonds?”

And Kevin tries to explain in a more serious vein,

‘I always was and still am fascinated by the mathematics of various crystalline
structures... not just diamonds... The symmetry, constitutive equations, defects
and phase transitions of crystals give rise to an enormous variety of physical
properties...Like the electro-optically induced rotating, birefringence of Cadmium
Telluride... or the piezoelectric crystals of gallium orthophosphate

“There is also a deep connection between string theory, classical crystals and
quantum gravity. Various mathematical properties of a melting crystal can be

interpreted as a ‘quantum gravitational foam’ ".

And Diana interrupts,
“You risked your neck for some cheap diamonds?”

So finally Kevin grins at her and says,
“You got it!”

As they rise to leave the diner, Diana says in an exasperated tone,
“MEN!”

END CHAPTER 3



