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Univer se expanded, cooled
=> electrons & protonsform Hydrogen, releasethe
Cosmic Microwave Background radiation
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- | CMB telescopes are time machines

looking back 14 billions years




The Cosmic Microwave
Background

Direct view of the universe ~14 billion years ago
(400,000 years after big bang)

— Map the seeds of the magnificent structures in the
universe today

— Provide stringent tests of cosmological models for
the origin of the universe

— Determine the values of the cosmological
parameters that describe our universe
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Last year's story: DASI 2001 results

|nflation tests:
Flat universe (1.04 +/- 0.06)
18t and 2"d peaks clearly detected and
3'd peak strongly suggested
What stuff makes up the universe;
5% Ordinary matter

30% Dark matter
65% Dark energy (1) A lot of strange stuff!

Should you believeit ?
- We can test thetheoretical framework
with Polarization M easur ements




Why measure CMB Polarization?

Directly measures dynamics in early universe

Critical test of the underlying theoretical framework
- If it's not there at the predicted level, we're
back to the drawing board.

Future:

e Can triple the number of CMB observables
- better constraints

 And, eventually, hope to measure the primordial
gravity waves and directly test Inflation
prediction (this Is going to be hard!)



Remember this from high school?

Light Is a wave — just like waves on string

Magnetic field Flectric field

NN A~

> Direction of
/ ' l . J propagation
Y Y
—Wavelength A—




Polarization is a measure of
- how well the light waves are lined up
(random -> no polarization)
- and in what direction
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SCATTERING CAUSES POLARIZATION
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So.., SCATTERING CAUSES POLARIZATION
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We need very sensitive Microwave Polariods

(= unpolarized =
TN light & alare areatly
11 ™y T P, | T I ™ale, . iE.SEES = = ¥
N O I~ gusses  reduced
e _H'__ | ;"‘h.. 1] e - [TETISITIE {_:Ifl!]'qr o
N T | N vertically polarized -

a, o = Yo A
<X» AU RN
"P\ W Wfdirectlight

not reduced
as much
as glare

light partially polarized
in the horizontal plane
by reflection

Stolen from: http://230nscl.phy-astr.gsu.edu/hbase/phyopt/imgpho/sungl ass.gif



www.polarshades.com/ polarization.htm



Univer se expanded, cooled
=> electrons & protonsform Hydrogen, releasethe
Cosmic Microwave Background radiation
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DASI - our Pc







DASI Map of CMB Intensity and Polarization
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Previous CMB Polarization limits

100

POLAR PIQUE
+ v

Temperature
— E-polarization
B-polarization

New 2002} mit:
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Simultaneous differencing of 2 polarization states

e using correlation receiverswith HEMT amplifiers
POLAR: Keating et al. astro-ph/0107013; PIQUE: Hedman et al. astro-ph/0204438
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And, It Is bang on the prediction!

Seems we’re stuck with this preposterous universe.
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