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2 . minimal ACDM model



WMAP 5 years

OFive—Year Wilkinson Microwave Anisotropy Probe (WMAP) Observations:
Data Processing, Sky Maps, and Basic Results
Hinshaw et al., arXiv:0803.0732

- Five—Year Wilkinson Microwave Anisotropy Probe (WMAP) Observations:
Galactic Foreground Emission
Gold et al., arXiv:0803.0715

OFive-Year Wilkinson Microwave Anisotropy Probe (WMAP) Observations:
Angular Power Spectra
Nolta et al,, arXiv:0803.0593

©OFive-Year Wilkinson Microwave Anisotropy Probe (WMAP) Observations:
Likelihoods and Parameters from the WMAP data
Dunkley et al., arXiv:0803.0586

+ The Wilkinson Microwave Anisotropy Probe (WMAP) Source Catalog
Wright et al.,, arXiv:0803.0577

- Five—-Year Wilkinson Microwave Anisotropy Probe (WMAP)Observations:
Beam Maps and Window Functions
Hill et al., arXiv:0803.0570

OFive-Year Wilkinson Microwave Anisotropy Probe (WMAP) Observations:
Cosmological Interpretation
Komatsu et al.,, arXiv:0803.0547



minimal A CDM model

ELDT—V2BRATELRL VTNV EETI
R & : flat, Gaussian, adiabatic, power—law

Class Parameter

Primary 10082 h2 physical % /s ) A v & NLEZTT
Q.h? physical %z CDM & K CMB, SNla, BAO
{27 F A L YATHT X 5
Ng P & X Dpower-law index
T By LAY h i% Doptical depth (B4 4 L)
AZ (ko) b ¥ ORI

Derived  os 8Mpc A7 —ILTHOWL ENDKE X
Ho Ny TIVES
(2 S A VEE
e CDM % K& J;O,) 6= .
Qu h® physical 478 & K N Z A= b6
Zreion B4 A Lo EER 3""‘:@;_ Tx5
to T o e




Sy IE-
/i ASA

F=F LN TA—F kb EDEER
Q@FTDFT—% %4k »
CF D ENTNIRA D RGEE, WIERER, SR
CMB, SNIa, BAO, cluster, Weak lensing, Lya = - -
R I — T Y L TCEWIFE
small scale CMB : ACBAR, CBI, VSA - - -
BAO : 2dFGRS, SDSS - - -
T I DEDIG EAEL ) b
BAO : power spectrum, angular diameter distance
Q@2 X7 XA—F YT 5H)
PR TRAHTIE IR 1278
B% ERDDHLHRAHTX

| F— B ORKIL AL ALY, LITLITERIFER D

05
L\

W, FHE KK




1} 4
= — 3yr
E
3]
o
o
o
0
0.020 0. 022 0 024 0.026
b
0.13} . 1
o.12} . =
o 0.11F 1 F
~~o.10f 1 3
0.09} -
0.08} .
0
0.020 0.022 0.024
Q h?
0.20F . 0.20
0.15} . 0.15
w 0.10} 1 e 0.10
0.05} - 0.05
0.02 0.022 0.024
Q,h?
1,02 1.02
1.00} - 1.00
o.98} . 0.98
—~0.96 { »0.96
0.94} B 0.94
o.92} . 0.92
0.90L . i 0.90
0.020 0.022 _0.024
Q. h?
0.9} - 0.9
o.8} . 0.8
o o0
S S
0.7} . 0.7
o.6} - 0.6
0.020 0.022 0.024
Q. h?
0.85} . 0.85
o.s0} - 0.80
_=0.75f {1 -0.75
~ o.70} 1S o070
0.65} . 0.65
0.60} - 0.60
0.020 0.022 0.024

Q. h2

0.07 0.09 0.11
Q_ h?

0.13

0.08

0.10
Q_h?

0.12

0.08

0.10
Q.h

0.12

Probability

1.02
1.00
0.98

= 0.96
0.94
0.92
0.90

0.9
0.8
0.7

0.6

0.85
0.80
~0.75
0.70
0.65
0.60

0.25

0.05 0.10 0.15 0.20
T

WMAP 5 years

parameter estimation

WMAP only
3 years & b years

1t ]
=
E
[as]
o
o
a
ol_. A
0.90 0.94 0.98 1.02
nS
oof ] 1 T
=
0.8} { =
e}
=
0.7} g =}
o
0.6} 1 o
090 0.94 098 1.02 0.5 0.6 0.7 0.8 0.9 1.0
ns 68
0.85} 1 0.85} 1 1 1
0.80} 1 0.80} 1 =
~0.75} {1 <075} 1 B
o] 3
0.70} 1 0.70} 1 8
0.65} E 0.65f E o
0.60} i 0.60} ] o
0.90 0.94 0.98 1.02 06 07 0.8 0.9 05 0.6 0.7 0.8
ns GB ng



WMAP 5 years parameter estimation

Parameter 3 Year Mean 5 Year Mean 5 Year Max Like
10092, h? 2.229 4+ 0.073 2.273 4+ 0.062 2.27
Q. h2 0.1054 4= 0.0078 0.1099 + 0.0062 0.108

Qp 0.759 + 0.034 0.742 =+ 0.030 0.751
N 0.958 & 0.016 0.9631 0012 0.961
T 0.089 % 0.030 0.087 £ 0.017 0.089

A% (2.35+£0.13) x 1077 (2.41+0.11) x 1077 2.41 x10~"

o 0.761 £ 0.049 0.796 + 0.036 0.787
Qm 0.241 + 0.034 0.258 =+ 0.030 0.249
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H 73.215) 71.973% 72.4
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spectral index
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minimal ACDM model : £ ¥ ®
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- fR % flat, Gaussian, adlabatlc power —law
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3. extended ACDM model



extended A CDM model

7= 70X 7 A — % ¥Yminimal model T &

dns/dInk running spectral index : O
r tensor/scalar ratio : O

a_1q v bot—3#E% (curvaton) : 0
Ty bt —iE% (axion) : 0
—a2—hFY) 2/ (EAmadE) Dk 3.04
zDhbb=—a—r )/ DFE 0
FrwE 0
dark energy IR E F A2\, : -1
primordial helium abundance : 0.24
2AFT 9 T7BAFT M 1 ATy 7HD A F LE

1 A7 v 7H DK
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- Hubble constant from Hubble Key Project
h=0.72 = 0.08 km/s/Mpc
minimal model TIIWMAPHAIT T - ¥ H L (
HFF 5P, extended model TIIH H,

- luminosity distance from SNla

- distance at z = 0.2 and 0.35 from BAO
matter power spectrumlISDSS ¥
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running spectral index
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With tensors
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extended ACDM model | £ ¥ %

beyond minimal modellZ2>W T $ BAOSSN % 4446 H ¥
ERRBIFONS L2 > TE

Name Type WMAP 5-year WMAP+BAO+SN

Gravitational Wave® No Running Ind. r < 0.43° r < 0.20
Running Index No Grav. Wave —0.090 < dns/dInk < 0.019¢° —0.0728 < dns/dInk < 0.0087

Curvature? —0.063 < Q < 0.017¢ —0.0175 < Q. < 0.0085/
Curvature Radius? Positive Curv. Reurv > 12 h_lec Reurv > 23 h_lec
Negative Curv. Reurv > 23 h—1Gpc Reurv > 33 h~1Gpc
Gaussianity Local -9 < f}\?ial < 111" N/A
Equilateral —151 < f;qfll < 253° N/A
Adiabaticity Axion ag < 0.167 ag < 0.067F
Curvaton a1 < 0.011¢ a_1 < 0.0037™
Parity Violation Chern-Simons™ —5.9° < Aa < 2.4° N/A
Dark Energy Constant w? —137< 14w < 0.32P —0.11<14+w<0.14
Evolving w(z)4 N/A —0.38 < 14 wg < 0.14"
Neutrino Mass® S my < 1.3 eVt > my < 0.61 eV
Neutrino Species Neg > 2.37 Neg = 4.4 £ 1.5% (68%)
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