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Table 1.  Approximate Observational Properties by Band

[tem K-Band Ka-Band Q-Band V-Band W-Band
Wavelength, X imm) 13 4.1 7.3 4.9 3.2
Frequency, 2: (GHz) 228 3.0 40.7 608 035
Ant. themm. conversion factor, AT /ATy 1.014 1.029 1.044 1.100 1.251
Moisa, o l’mK]a=m|M',IL"': 1.424 1.449 2211 iz G498
Beam width @=FWHM) 082 0.62 0.49 0,33 0.21
Mo, of Differencing Assemblies 1 1 2 2 4
Mo, of Radiometers 2 2 4 4 8
Mo, of Channels 4 4 ] ] la

Beam Width: COBE, 7 degree (FWHM)
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Visit

http://lambda.gsfc.nasa.gov/
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Polarization

Produced by
Anisetrepic Compenent of Themsen Scattering
need guadrupeler cempoenent I temperature

1) Phase difference between Temp. & Pol.

. polarization is generated by velocity
2) E-mode (parity even) & B-mode (parity odd)
3) Temperature-Polarization (TP) correlation
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What can we learn?

1) Thermall History,
» Standard recombination

— Peak at horizeon scale at z=1000:
» re-ionization

— Peak at horizon scale at z;.

2) Adiabatic vs. Isocurvature

3) Scalar vs. Tensor
scalar: only E-mode
tensor: E+B modes
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WMAP polarization

» adiabatic
 E-mode

e reionization of the universe after recombination
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WMAP
WMAP+fine scale CMB+2dF+Lyo+running ns
all

n,=0.99+0.04(WMAP
n,=0.93+0.03(all)
dn./dink=-0.031+0.031-0.017(all)




r =0.166 7. (WMAP)
= 0.17+0.04(dll)
Z.. =207 (95%CL)
trio = 180t§(2)0 (95%)

Reionization polarization
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Optical depth from TE(temp-pol) Kogut et al



Cosmological Parameters
h=0.72+0.05(WMAP)

=0.71°3% (al)
Q,,h* =0.14+0.02(WMAP)
= 0.135' e (@ll)

Q,h? =0.024 £ 0.004 WMAP)
= 0.0224+ 0.0009(all)
Q. =1.02+0.02(WMAP+ SN, or, HST,2DF)
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baryon
non-baryoninc dark matter 73% dark
energy

134748 WMAP
137 42 all
*Recombination epoch
z=1089+1
Az = 195 £2
t=379+8-7kyr.

2dF Galaxy Redshift Survey, Ly-alpha
power

Running spectral index?
w = p/p<-0.78 (all data)

Einstein (w=-1)

Tensor mode Pt f P o o Ahf D

neutrino mass: mv<0.23eV

low multipole
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Stokes Parameters

2 P
| =<a >+<a,/ >=I +I,

Qz<a\/2 2L >=1, -1,
U=<2aa coslg, —¢,)>
V=<2aa sn, —¢,)>

Rotational transformation: angle ¢
=Spin 2

Spin raising J,, and lowering 6,4 operators

E-mode; parity (-1)'

B-mode; parity (-1)'*1

Zadarriaga, Seljak, PRD55 (97)1830




