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Description Symbol Value + uncertainty — uncertainty
Total density Qior 1.02 0.02 0.02
Equation of state of quintessence w < —0.78 95% CL —
Dark energy density Qp 0.73 0.04 0.04
Baryon density Q% 0.0224 0.0009 0.0009
Baryon density Qy 0.044 0.004 0.004
Baryon density (cm™3) ny 2.5%x 1077 0.1 x 1077 0.1 x 1077
Matter density O, h? 0.135 0.008 0.009
Matter density Qn 0.27 0.04 0.04
Light neutrino density Q,h? < 0.0076 95% CL —
CMB temperature (K) # Temb 2.725 0.002 0.002
CMB photon density (cm~3) P Ny 410.4 0.9 0.9
Baryon-to-photon ratio n 6.1 x 10710 0.3 x 10710 0.2 x 10710
Baryon-to-matter ratio (9750 0.17 0.01 0.01
Fluctuation amplitude in 8h~1 Mpc spheres o8 0.84 0.04 0.04
Low-z cluster abundance scaling 0505 0.44 0.04 0.05
Power spectrum normalization (at kg = 0.05 Mpc™1) © A 0.833 0.086 0.083
Scalar spectral index (at ko = 0.05 Mpc ng 0.93 0.03 0.03
Running index slope (at ko = 0.05 Mpc™!) © dns/dInk -0.031 0.016 0.018
Tensor-to-scalar ratio (at ko = 0.002 Mpc™1) r < 0.90 95% CL —
Redshift of decoupling Zdee 1089 1 1
Thickness of decoupling (FWHM) Azgee 195 2 2
Hubble constant h 0.71 0.04 0.03
Age of universe (Gyr) to 13.7 0.2 0.2
Age at decoupling (kyr) tdee 379 8 7
Age at reionization (Myr, 95% CL)) t, 180 220 80
Decoupling time interval (kyr) Atgec 118 3 2
Redshift of matter-energy equality Zeq 3233 194 210
Reionization optical depth T 0.17 0.04 0.04
Redshift of reionization (95% CL) Zp 20 10 9
Sound horizon at decoupling (°) 04 0.598 0.002 0.002
Angular size distance (Gpc) da 14.0 0.2 0.3
Acoustic scale 4 la 301 1 1
Sound horizon at decoupling (Mpc) ¢ rs 147 2 2

a) from COBE,

b derived from COBE, (Mather, J. C. et al., 1999, ApJ, 512, 511),
) loss /2 700,

Dly=m07" Oa=rsd;!



s
[1] M. J. White and W. Hu, “The Sachs-Wolfe effect,” Astron. Astrophys. 321,
8 (1997) [arXiv:astro-ph/9609105].

[2] S. Seager, D. D. Sasselov and D. Scott, “A New Calculation of the Recom-
bination Epoch,” arXiv:astro-ph/9909275.

[3] S. Seager, D. D. Sasselov and D. Scott, “How exactly did the Universe become
neutral?,” Astrophys. J. Suppl. 128, 407 (2000) [arXiv:astro-ph/9912182].

[4] C. P. Ma and E. Bertschinger, “Cosmological perturbation theory in the
synchronous and conformal Newtonian gauges,” Astrophys. J. 455, 7 (1995)
[arXiv:astro-ph/9506072].

[5] V. F. Mukhanov, H. A. Feldman and R. H. Brandenberger, “Theory Of
Cosmological Perturbations.” Phys. Rept. 215, 203 (1992).

[6] W. Hu and N. Sugiyama, “Anisotropies in the Cosmic Microwave Back-
ground: An Analytic Approach,” Astrophys. J. 444, 489 (1995) [arXiv:astro-
ph/9407093].

[7] U. Seljak and M. Zaldarriaga, “Polarization of Microwave Background: Sta-
tistical and Physical Properties,” arXiv:astro-ph/9805010.

[8] N. Bartolo, S. Matarrese and A. Riotto, “Non-Gaussianity of Large-Scale
CMB Anisotropies beyond Perturbation Theory,” JCAP 0508, 010 (2005)
[arXiv:astro-ph/0506410].

[9] E. Komatsu et al., “First Year Wilkinson Microwave Anisotropy Probe
(WMAP) Observations: Tests of Gaussianity,” Astrophys. J. Suppl. 148,
119 (2003) [arXiv:astro-ph/0302223].

[10] N. Bartolo, E. Komatsu, S. Matarrese and A. Riotto, “Non-Gaussianity
from inflation: Theory and observations,” Phys. Rept. 402, 103 (2004)
[arXiv:astro-ph/0406398].

[11] A. Hajian and T. Souradeep, “The Cosmic Microwave Background Bipo-
lar Power Spectrum: Basic Formalism and Applications,” arXiv:astro-

ph/0501001.

[12] D. Scott, “The standard cosmological model,” arXiv:astro-ph/0510731.

014



[13]

[17]

[18]

[19]

[20]

[21]

[22]

N. Turok, U. L. Pen and U. Seljak, “The scalar, vector and tensor contribu-
tions to CMB anisotropies from cosmic defects,” Phys. Rev. D 58, 023506
(1998) [arXiv:astro-ph/9706250].

J. Levin, “Topology and the cosmic microwave background,” Phys. Rept.

365, 251 (2002) [arXiv:gr-qc/0108043).

T. Kahniashvili, A. Kosowsky, A. Mack and R. Durrer, “CMB Signatures of
a Primordial Magnetic Field,” arXiv:astro-ph/0011095.

R. Durrer, T. Kahniashvili and A. Yates, “Microwave Background
Anisotropies from Alfven waves,” Phys. Rev. D 58, 123004 (1998)
[arXiv:astro-ph/9807089].

J. R. Pritchard and M. Kamionkowski, “Cosmic microwave background fluc-
tuations from gravitational waves: An analytic approach,” Annals Phys. 318,

2 (2005) [arXiv:astro-ph/0412581].

L. Verde, H. Peiris and R. Jimenez, “Optimizing CMB polarization experi-
ments to constrain inflationary physics,” arXiv:astro-ph/0506036.

H. V. Peiris et al., “First year Wilkinson Microwave Anisotropy Probe
(WMAP) observations: Implications for inflation,” Astrophys. J. Suppl. 148,
213 (2003) [arXiv:astro-ph/0302225].

C. L. Bennett et al. [WMAP Collaboration], “First Year Wilkinson Mi-
crowave Anisotropy Probe (WMAP) Observations: Preliminary Maps and
Basic Results,” Astrophys. J. Suppl. 148, 1 (2003) [arXiv:astro-ph/0302207].

G. Hinshaw et al. [WMAP Collaboration], “First Year Wilkinson Microwave
Anisotropy Probe (WMAP) Observations: Angular Power Spectrum,” As-
trophys. J. Suppl. 148, 135 (2003) [arXiv:astro-ph/0302217].

D. N. Spergel et al. [WMAP Collaboration], “First Year Wilkinson Mi-
crowave Anisotropy Probe (WMAP) Observations: Determination of Cos-
mological Parameters,” Astrophys. J. Suppl. 148, 175 (2003) [arXiv:astro-
ph/0302200].



