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http://map.gsfc.nasa.gov/media/ContentMedia/990044b.gif
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http://en.wikipedia.org/wiki/Electromagnetic_spectrum
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http://en.wikipedia.org/wiki/Electromagnetic_spectrum
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http://snap.Ibl.gov/images/redshift.jpg


http://universe-review.ca/F02-cosmicbg.htm
http://snap.lbl.gov/images/redshift.jpg
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Hubble's Constant and the
Age of the Universe
~1930 Earth 3 billion yrs old!
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http://cfa-www.harvard.edu/~huchra/hubble/
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http://cfa-www.harvard.edu/~huchra/hubble/
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http://cfa-www.harvard.edu/~huchra/hubble/

72 +/- 8 km/s/Mpc

~1 Mpc = 3.086 x 10~ m — try Google!
~1 km/s/Mpc = 3.24 x 10’ Hz
“1H = ...

~Scale of Universe:
http://www .krysstal.com/scale.html

~It flat and matter dominated — 2/(3H ) — 9 Gyr
~WMAP —13.7 +/- 0.13 Gyr
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http://www.krysstal.com/scale.html

Gamow, Alpher, Herman
The Big Bang 1948

~ Expansion and cooling of universe

~Initial state - infinite density and temperature.

" __

~"Ylem" = protons, neutrons, and electrons 1n an
ocean of high energy radiation.
~Computer calculation of nuclear processes

~QGave off radiation => the universe 1s now 5K

~What determined the cosmic abundance of the
elements?
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Hoyle, Bondi, Gold
Steady State Model, 1950

“IThe Big Bang] is an irrational process that cannot be described in
scientific terms ... [nor] challenged by an appeal to observation.” Hoyle

~Test 1 — Age of Universe

~Test 2 - the rate of expansion of the universe.

~In a big bang the expansion rate would slow;
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~In a steady state universe it would remain constant.
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http://www.aip.org/history/cosmology/ideas/bigbang.htm

Olber's Paradox 1823
Why 1s the sky dark at night?

http://en.wikipedia.org/wiki/Olbers' parado:
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http://en.wikipedia.org/wiki/Olbers'_paradox

Arno Penzias and Robert Wilson

DiscovERrY oF Cosmic BACKGROUND

Arno Penzias

MAPI20045 Robert Wilson
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http://www.jca.umbc.edu/~george/images/cosmology/penzias_wilson_pic.jpg


http://www.jca.umbc.edu/~george/images/cosmology/penzias_wilson_pic.jpg

Cosmic Microwave Background

Pencias ancl
Wilson

http://www.space.com/scienceastronomy/map_mission_basics 030211.html
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http://www.space.com/scienceastronomy/map_mission_basics_030211.html

COBE

http://commons.wikimedia.org/wiki/lmage:Cobe.jpg

‘Deployable Sun, Earth,
RF/Thermal Shield

Helium Dewar

Deployable Solar Panels

' Earth Sensors
Deployable Mast

WFF Omni Antenna

TDRSS Orfini Antennia,



http://commons.wikimedia.org/wiki/Image:Cobe.jpg
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History of Universe

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

lnflation_ _

N

Quantum )
Fluctuations %'

1st Stars R e
about 400 million yrs.

Big Bang Expansion

13.7 billion years
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