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THREE KEY

BREAKTHROUGHS




THREE NEW

MYSTERIES




1. MORE DARK MATTER
THAN NORMAL MATTER

~1960




1. MORE DARK MATTER
THAN NORMAL MATTER
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1. MORE DARK MATTER
THAN NORMAL MATTER
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2. EXPANSION
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3. “INFLATION” PRECEDED
THE BIG BANG
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Dark Energy
Accelerated Expansion

Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

Inflatio

Qua
Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years

NASA/WMAP Science Tean




BEFORE THE BEGINNING

Inflation




INFLATION

Lecture 2




INFLATION
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THE BIG BANG
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NUCLEOSYNTHESIS
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NEXT:
400,000 YEARS

OF SLOWLY COOLING
PLASMA

AND THEN ...




TRANSPARENCY!

aka Last Scattering




(THIS IS HOW WE SEE
CLOUDS, TOO)




THE CosMIC MICROWAVE
BACKGROUND RADIATION

or CMB for short

Lecture 4




THE DARK AGES

VERY LITTLE LIGHT FOR 100S OF MILLIONS OF YEARS




STRUCTURE

THE RISE (AND INFALL) OF DARK MATTER
LECTURE S
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| USE THESE OBSERVATIONS
TO TEST THEORIES OF GRAVITY




THE DARK ENERGY

CRISIS

LECTURE 6



WE DON’T UNDERSTAND
ACCELERATION

theoretical prediction

~ 1014
observed value




MASSIVE
GRAVITY

QUINTESSENCE

Multiverse
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Braneworld
LECTURE ©




BRANEWORLD

SPECULATIONS IN COSMOLOGY I

LECTURE 7




MASSIVE GRAVITY

SPECULATIONS IN COSMOLOGY II
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LECTURE 8




THE ETERNAL SILENCE OF THESE
INFINITE SPACES TERRIFIES ME*

THE FUTURE OF THE UNIVERSE

*BLAISE PASCAL FINAL LECTURE (#9)




Heat Death Big Crunch

Cyclic Rebirth




ABOUT THOSE NEUTRINOS

CERN NEUTRINOS TO GRAN SASSO
Underground structures at CERN

SPSJECA4

SPS el

Fig. 1: Artistic view of the SPS/CNGS layout.




