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WHAT [§ TIME?

What is time? If no one asks me,
[ know. If I wish to explain it to
one that asketh, I know not.

= 5t Augustie

Questions are more
important than answers.

— Einstein
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6 QUESTIONS
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Could we travel

What possible paradoxes might be

created by t
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ime travel

Can we avoid the paradoxes?

If we can, what would this mean?
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WHY [§ TIME AN PROBLEM?

At our level time goes one
way, but laws of physics
seem to go both ways

ANRAL

14 lfl["‘l' -l 5
SURHEUMNINGY
Y N

In relativity, time is
dynamic

But in quantum mechanics,
time is boring
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In the world about us, the past is distinctly different from
the future. More precisely, we say that the processes going
on in the world about us are asymmetric in time, or display
an arrow of time. Yet, this manifest fact of our experience is
particularly ditficult to explain in terms OMamemal
laws of physics. Newton’s laws, quantu anics,
electromagnetism, Einstein’s theory of gravity, etc., make
no distinction between the past and future - they are time-
symmetric.”

° -- Physical Origins of Time Asymmetry-
SR Halhwell Pérez-Mercader, & Zudek
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THE TWIN PARADOX

Alice at
Mission
control

Physics of paradox

Alice’s View

Proxima
Centauri

Bob on
spaceship

Bob’s View

Alice at :
S5 Proxima
Mission :
Centauri
control
Bob on
spaceship
Earth
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BLACK HOLES

Alice
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SINGLE SLIT EXPERIMENT
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DOUBLE SLIT eEXPERIMENT
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RELATIVITY V§ QUANTUM

Relativity: Quantum mechanics:
Smooth Quantized
Localized Fuzzy
Predictable Uncertain
But time is dynamic But time is boring

How wonderful that we have met with a paradox. Now
we have some hope of making progress. — Niels Bohr
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Block universe
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THE INSTANT & €TERNITY

[What exists] is

O w o now, all at once,
I = one and
SN continuous. ..
I S R — Parmenides

i
You can’t step 1n
the same river

twice

— Heraclitus
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PARALLEL UNIVERSES
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Q 1/100000 Lumpiness of universe
D 3 # of space dimensions
A &7 Cosmological constant
Density of universe, compared
Q 1 % :
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COINCIDENCE, MK BOND?

It isn’t that much of a coincidence
Or, we just got insanely lucky

Or, there are a nearly infinite number of
universes out there

And, only those hospitable to intelligence life
will have sentients asking, did we get insanely
lucky?
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SPRREADSHEET TIME

And who can
forget the fading
photographs?

MUSIC COMPOSED & CONDUCTED BY. ALAN SILVESTRI
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COULD Wt TRAVEL IN TIME?

Wormbholes

Frame

dragging

The Large
Hadron
Collider
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WORMHOLES

A wormbhole is two
black holes stitched
together with

mathematical

sutures

Needs negative
energy / mass “stuff”
to stay open
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LOOPING THRU A WORMHOLE

time

space
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POSSIBLE PARADOX?
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GCRANDFEATHER PARADOX
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The quantum physics of time travel -
Deutsch & Lockwood
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BOOTSTRAP PARADOX

Ly . An engineer goes 30 years into

The Door into the future,

Sumrper . Reads some patents a later
| version of himself filed,

Take the (information in) the
patents back in time,

And files them.

Did the patents write
themselves?
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Physic

ALLYOU ZOMBIES

Bartender

The By-laws of time:

1985
Bartendor e Never Do Yesterday What
I S Should Be Done Tomorrow.
- e [f at Last You Do Succeed,
" Yoritter Never Try Again.
s e A Stitch in Time Saves Nine
Billion.
Bartender e A Paradox May Be
Paradoctored.
1945

Baby =1
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Physics o

2 CONSISTENCY PRINCIPLES

Hawking: “The laws of physics do not
allow the appearance of closed timelike
curves.”

Novikov: You can have closed timelike
curves, and even travel along them. But if
you go back in time, you can’t change
anything that is already known.
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A MARKET IN TIME
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PARADOX NOISE

A new Pilgrim novel
by the author of
The Book of Swords

Physics of paradox
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WHAT DOES THIS MEAN?

What does paradox
noise look like?

Can you avoid it?

Can you use 1t?
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CRYSTALLIZING TIME

The price stays
unknown

Now
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Physics

TIME INTIME TO COME

Everything not forbidden is compulsory. —
Gellmann

[t at first an idea does not sound absurd,
there is no hope for it. — Einstein

The only way of discovering the limits of
the possible is to venture a little past them
into the impossible. — Clarke
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ATROPOS -- AKA FATE #3
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Physics of paradox

Time travel may be
possible

But if so,
paradoxes will be
self-canceling

Whether the

paradox is
intended or not
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CORPORATE SPONISOKS

When “highly” 1 babl
Sirius Cybernetic : e.n 2 %g y 1mprobable
CORPORATION ]USt 1sn't 1mprobab1e enough!

ceanic Don’t get lost, take Oceanic!

The terminal alternative!
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