





Hubble’'s Law:

v=H,D
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History ot the Universe

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
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1st Stars
about 400 million yrs.
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University
of Chicago
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Galaxy formation

Credit: NASA, ESA
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UDF}-39546284
13.37 billion years old

Credit:
NASA,
HST




History ot the Universe

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.

Q{“i b*'_?.,w _
Fluctuations

1st Stars
about 400 million yrs.

Credit: Big Bang Expansion
NASA 13.7 billion years

Christopher Berry The Big Bang Wednesday 9 January 2013



Nucleus of \

protons and Electrons orbit
neutrons nucleus




Reionization

Credit; Alvarez
and Kaehler
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Penzias and
Wilson

- 0 B8 Coge Lol Credit: ESA

Credit: NASA, WMAP
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Crodit EPARTICLEZ 0

Particle Zoo :
ELEMENTARY PARTICLES of THE STANDARD MODEL:

FERMIONS i BOSONS
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LEPTONS

Nucleus of
protons and Electrons orbit
neutrons nucleus

MUON-NEUTRINO TAU-NEUTRINO
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Average distance between galaxies
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Billions of years from now







B Dark Energy

O Dark Matter

B Free Hydrogen & Helium
O Stars

O Neutrinos

O Heavy Elements
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