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“. .. And that is my philosophy.”
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World Map It may require a series of overlapping theories to represent
the universe, just as it requires overlapping maps to represent the earth.
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Skoll the wolf who shall scare the Moon
Till he flies to the Wood-of-Woe:
Hati the wolf, Hridvitnir’s kin,
Who shall pursue the sun.

““GRIMNISMAL,” The Elder Edda
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Eclipse The ancients didn’t know what caused eclipses, but they did nofice
patterns in their occurrence.
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lonia Scholars in ancient lonia were among the first to explain natural
phenomena through laws of nature rather than myth or theology.
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“If I've learned one thing in my long reign,
it's that heat rises.”
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Nature and Nature’s laws lay hid in night:

God said, Let Newton be! And all was light.
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“| think you should be more explicit here in step two.”
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The Ptolemaic Universe In Ptolemy’s view, we
lived at the center of the universe.
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“You both have something in common. Dr. Davis has
discovered a particle which nobody has seen, and Prof.
Higbe has discovered a galaxy which nobody has seen.”
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Cathode Rays We can't see individual electrons, but we can see effects
they produce.
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Quarks The concept of quarks is a vital element of our theories of
fundamental physics even though individual quarks cannot be observed.
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Refraction Newton's model of light could explain why light bent when it
passed from one medium to another, but it could not explain another
phenomenon we now call Newton's rings.
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Interference Like people, when waves meet they can tend to either
enhance or diminish each other.
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Puddle Interference The concept of interference shows up in everyday life
in bodies of water, from puddles to oceans.
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[STQMCR (D]

LRARE

T o — Frame of Reference
AT -> T + AqFFY  — Simulation

NNIP© FIBT — Simulated Virtual Reality
ERINRIDCERICSIO] -Model Dependent Reality
YIFFIC — Conceptual Framework
of SRt - Anti-realist

wifers — Elegant

W@W — Phlogiston Theory
RIS — Interference

Toffioled — Superposition

ifafes Ferw — Mathematical Modeling
QforTIETee — Epicycle
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Buckyballs Buckyballs are like microscopic soccer balls made of carbon
atoms.
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Two-Slit Soccer A soccer player kicking balls at slits in @ wall would
produce an obvious pattern.
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Buckyball Soccer When molecular soccer balls are fired at slits in o
screen, the resulting pattern reflects unfamiliar quantum laws.
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Young's Experiment The buckyball pattern was familiar from the wave
theory of light.
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“If this is correct, then everything we thought was a wave
is really a particle, and everything we thought was a
particle is really o wave.”
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Particle Paths Feynman’s formulation of quantum theory provides a
picture of why particles such as buckyballs and electrons form interference
patterns when they are shot through slits in a screen.
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Adding Feynman Paths The effects due to different Feynman paths can
enhance or diminish each other just as waves do. The yellow arrows rep-
resent the phases to be added. The blue lines represent their sum, a line
from the tail of the first arrow to the point of the last one. In the lower
image the arrows point in different directions and so their sum, the blue
line, is very short.
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The Paths from A to B The “classical” path between two points is a
straight line. The phases of paths that are near to the classical path tend to
enhance each other, while the phases of paths farther from it tend to
cancel out.
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Force Fields The force field of @ bar magnet, as illustrated by the reaction
of iron filings.
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Wavelength Microwaves, radio waves, infrared light, X-rays—and
different colors of light—differ only in their wavelengths.
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Moving Through the Ether If we were moving through the ether, we ought
to be able to detect that motion by observing seasonal differences in the
speed of light.
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Airborne Jet If you bounce a ball on a jet, an observer aboard the plane
may determine that it hits the same spot each bounce, while an observer
on the ground will measure a large difference in the bounce points.
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Time Dilation Moving clocks seem to run slow. Because this also applies
to biological clocks, moving people will seem to age more slowly, but
don’t get your hopes up—at everyday speeds, no normal clock could
measure the difference.
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Geodesics The shortest distance between two points on the earth’s surface
appears curved when drawn on a flat map—something to keep in mind if
ever given a sobriety test.
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Feynman Diagrams These diagrams pertain to a process in which two
electrons scatter off each other.
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Feynman Diagrams Richard Feynman drove a famous van with Feynman
diagrams painted on it. This artist’s depiction was made to show the
diagrams discussed above. Though Feynman died in 1988, the van is still
around—in storage near Caltech in Southern California.
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“Putting a box around it, I'm afraid,
does not make it a unified theory.”
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IECHRG — Forece Field

N[GIE D — Light Pulse
SRR — Light Beam

R — Great Circle

I &7 — Curved Space
et — Geodesic

TRRTeR [KBE — Probability Amplitude
(FRMBIN (Fq ©g — Quantum Field Theory
C@WW@W — Quantum Electrodynamics
foq “Imhe — Graphical Method
e — Scattered

Jab&e — Closed Loop

M REIIREG] — Renormalization
E@,Qvﬁ%ﬁ?{ — Electroweak Force.
SRS FI ! — Asymptotic Freedom
BERRIRSIES — Vacuum Fluctuation
SRV O] — Virtual Particle
FlIFITHe TG — Particle Detector
TR — Supergravity.

REARA IO b — Supersymmetry.
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TER AP — Matter Particle

JETR eI — Force Particle

SRS TR — Internal Space

ﬁ_\g — Duality

Forefed ISl — Model Dependent Reality
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Space Warp Matter and energy warp space, altering the paths of objects.
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Space-time Warp Matter and energy warp time and cause the time
dimension to “mix" with the space dimensions.
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Multiverse Quantum fluctuations lead to the creation of tiny universes out
of nothing. A few of these reach a critical size, then expand in an
inflationary manner, forming galaxies, stars, and, in at least one case,
beings like us.
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The Microwave Background This picture of the sky was created from
seven years of WMAP data released in 2010. It reveals temperature
fluctuations—shown as color differences—dating back 13.7 billion years.
The fluctuations pictured correspond to temperature differences of less than
a thousandth of a degree on the Centigrade scale. Yet they were the seeds
that grew to become the galaxies. Credit: NASA/WMAP Science Team.
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[STQMCR (D]

kAkE

Wi 912 - Old Testament

it e — Spectrum Analysis
QNEIE:Et] — Cluster of Galaxies.
Wﬂﬁ% — Assumption
EEUR(GEE] — Big Bang

MG Aoef — Microwave Background
IREISE — Static

efe — Inflation

Wﬁ’ﬁ — Singularity

ATl — Uniformity
oty — Preinflationary Early Universe
AT =S — No Boundary Condition
BISE — Interference

Sz - Irregularity

TPTgS! — Homogeneity
ceifefiear — Cosmology

TR — Fine-Tuning

[OEak — Derive
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Binary Orbits Planets that orbit binary star systems will probably have
inhospitable weather, in some seasons too hot for life, in others, too cold.
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Eccentricities Eccentricity is a measure of how near an ellipse is fo a
circle. Circular orbits are friendly to life, while very elongated orbits result
in large seasonal temperature fluctuations.
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Goldilocks Zone If Goldilocks were sampling planets, she’d find only
those within the green zone svitable for life. The yellow star represents our
own sun. The whiter stars are larger and hotter, the redder ones smaller
and cooler. Planets closer to their suns than the green zone would be too
hot for life, and planets beyond it too cold. The size of the hospitable zone
is smaller for cooler stars.
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Triple Alpha Process Carbon is made inside stars from the collisions of
three helium nuclei, an event that would be very unlikely if not for a
special property of the laws of nuclear physics.
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kAkE

Rl TFa<E — Binary Star System
@Wﬁ?{% — eccentricity

Ve AP Aife — Weak Anthropic Principle
Ao Nife — Principle of Mediocrity
A AL - Serendipity
Eﬁm% — Strong Anthropic Principle
IS — Organism

GRIREIEIC] — Periodic Table

(T — Crystal

GITGF — Life Cycle
fQ-wrerrl-afewn — Triple Alpha Process
BaEavGH — Coincidence

SlRirae — Luckily

oeT — Sentience

TRATAE — Anthropomorphic

BRI — Heliocentric
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Blinkers Blinkers are a simple type of composite object in the Game
of Life.
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Evolution to a Still Life Some composite objects in the Game of Life
evolve into a form that the rules dictate will never change.
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Gliders Gliders morph through these intermediate shapes, then
return to their original form, displaced by one square along the
diagonal.
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Initial Configuration of the Glider Gun The glider gun is roughly ten
times as large as a glider.
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The Glider Gun After 116 Generations With time, the glider gun
changes shape, emits a glider, and then returns to its original form
and position. It repeats the process ad infinitum.
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FCONC(eTd I¥TNR  — Astronomical Bodies
9-MST @3SFE - — gods and demons

ceifoIrE — Astrology

eifefer — Astronomy

(e fdi@e™ - Scientific Determinism
aga — Extend

2AN-F1F0 Y — First-Cause Argument
Ao - Deterministic

B Tnea — Survival

SR — Evaporates

IEcRSIEE] — Still Life

7 B = — Universal Turing Machine
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