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Abstract: <span>Albert Einstein wrote that &€ceThe most beautiful experience we can
have is the mysterious.&€e In his talk, Dr. Epp will explore how the process of
sciencea€"wonder &amp; curiosity coupled with imagination &amp; reasoninga€’has led
to some of the greatest discoveries and deepest mysteries about the structure,
evolution and origin of the universe.&nbsp; This

lecture will celebrate the power of science to deepen our sense of cosmic

wonder as we stand before the present-day mysteries of Dark Matter, Dark Energy

and the Big Bang.</span>
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What am I‘?
Where did | come fror
Why am | here?
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- " BIGGEST QUESTIONS Pl
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nat is the universe?
nere did it come from?.

Ny is it here? C '

BTG CE*ST QUESTIONS Pl




Structu re

Evolution
Origin

BTG CE*ST QUESTIONS PI
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B [ ECILGEVT B more important than knowledge”
.M/

—Albert Einstein
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BIGGEST QUESTIONS I)I
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Structu re

STRUCTURE PI
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Newton’s |mag|nat|on
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Big Idea: Gravity is universal
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Big Idea: Gravity governs structure * &
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Solar System

0.1 Light Seconds Light Hours
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STRUCTURE P[
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Solar System Solar Interstellar Neighborhood

Light Hours Light Years
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STRUCTURE P[
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Solar Interstellar Neighborhood Milky Way Galaxy

Light Years 100,000 Light Years
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Milky Way Galaxy Local Galactic Group

100,000 Light Years Million Light Years
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Local Galactic Group Virgo Supercluster

Million Light Years 100 Million Light Years
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Virgo Supercluster Local Superclusters

100 Million Light Years Billion Light Years

e

STRUCTURE P[

Pirsa: 12030138 Page 18/72




Question:

How big is the
solar system in
this picture?

Mind Warp:
Universe is BIG
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93 Billion Light Years,

28 Billion Parsecs!
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Edge of the
observable
universe
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Question: What.is the universe Made of?
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Answer: Stars, gas, and dust
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74% H | 24% He | 2% heavier elements
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But Wait: What’s causing the distortion?
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Cosmic Mystery: Dark Matter
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17% Ordinary matter
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Cosmic Mystery: Dark Matter

B Ordinary Matter
. Dark Matter
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Cosmic Mystery: Dark Matter
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Gravity governs structure
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The search for Dark Matter...

% MINING FOR KNOWLEDGE
CREUSER POUR TROUVER... L’EXCELLENCE

in Canada

STRUCTURE
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The search for Dark Matter...
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Point 3.2

Point 5

LH

in Europe

Point 6

Point 7

PM76

Point 8

UNDERGROUND WORKS

e Existing Structures

LHC Project Structures

STRUCTURE
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Wonder & Curiosity
What is the universe made of?

Imagination & Reasoning
Gravity bends light - Use to map universe

Discovery & Deeper Mystery
More bending than expected - Dark Matter

-
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EVOLUTION PI

Pirsa: 12030138 Page 30/72




v L S
The cosmig’speedlimit...
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: Deeper Is older

EVOLUTION
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Question:

From this picture,

the universe iIs at
least how old?

Mind Warp:
Universe is OLD
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93 Billion Light Years,

28 Billion Parsecs!
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Question: How did the universe evolve?

-

More dlstant
galames :
appear redder.

"EVOLUTELON: P[




Question: How did the universe evolve?
—a

Light is stretched

space

EVOLUTION I)I




Answer: The universe is expanding!
\
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Space ltself 1S expandlngl
SpClCE

EVOLUTION
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Galaxies don’'t move—space expands!
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