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CMB temperature

Temperature map TT power spectrum
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Fluctuations are ~100 microK
The CMB is very Gaussian! (~0.1%)
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CMB polarization has an E-B decomposition

I)

(I=2, m=0)
Electric "E" Parity

(I=2, m=0) .
Magnetic "B" Parity

Wayne Hu
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E-modes are qualitatively similar to T
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E-mode polarization is a few microK
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T+E constrain cosmological parameters

TT+lowP

Parameter 68 % limits

o 0.02222 + 0.00023
QR . 01197 200022
1006MC « v v v v e n s 1.04085 £ 0.00047
B i S L i 0.078 £ 0.019
In(10"°A) . .. ... .. 3.089 £ 0,036
B CoTaee W e e 0.9655 + 0.0062
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TT.TEEE+lowP  TT,TE,EE+lowP+lensing
68 % limits 68 % limits

TT+lowP+lensing +ext
68 % limits

TT+lowP+lensing
68 % limits
0.02226 + 0.00023 0.02227 + 0.00020 0.02225 = 0.00016 0,02226 £ 0,00016
0.1193 £ 0.0014
1.04087 + 0.00032
0.063 £ 0.014
3.059 + 0.025

0.9653 £ 00048

0.1198 + 0.0015
1.04077 £ 0.00032
0.079 £ 0.017
3.094 + 0,034
0.9645 + 0.0049

0.1184 + 0,0012
1.04106 + 0,00041
0,067 £ 0.013
3.064 + 0,024
0.9681 + 0.0044

0.1186 + 0,0020
1.04103 + 0.00046
0.066 + 0,016
3.062 + 0,029
0.9677 + 0,0060

TT.TE,EE+lowP+lensing +ext

68 % limits
0.02230 + 0.00014
0.1188 + 0.0010
1.04093 + 0,00030
0,066 + 0.012
3.064 £ 0.023
0.9667 + 0,0040
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B-modes

Theorem: scalar sources (e.g. inflaton) do not generate
B-mode polarization in linear perturbation theory

Theorem: parity invariance => TB=EB=0
l.e. BB Is the only B-mode related power spectrum

In slow-roll field inflation, the leading sources of B-modes are
- gravity waves from inflation!! (maybe)
- gravitational lensing (leading second-order effect;
foreground for measuring gravity waves)

Because gravitational lensing is small (second order),
B-mode polarization is small (~100 nano-K) and challenging
to measure, but potentially a very powerful probe of gravity
waves
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