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Supernova Cosmology Project
Perimutter et al. (1998)
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Best fit age of universe: t,=14.5+ 1 (0.63/h) Gyr
Best fit in flat universe: t,=14.9 £ 1 (0.63/h) Gyr

www~-supernova.LBL.gov



Universe expands
at a steady rate
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Figure 28-19
Roger A. Freedman and William J. Kaufmann ITI. UNIVERSE. Sixth edition.
Copyright @ 2002 by W. H. Freeman and Company.
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Table 1. Power Law ACDM Model Parameters- WMAP Data Only

Parameter Mean (68% confidence range) Maximum Likelihood

Baryon Density  Quh® 0,024 < 0.001
Matter Density  O,h% (.14 £0.02

Hubble Constant & 0.72+0.05

Amplitude A 09401

Optical Depth 7 0.16625578

Spectral Indesx Tia 0.99 £ 0.04
Xff v

0.023

0.15

0.68

0.80

0.11

0.97
1451/1342

Fit to WMAP data only

Table 2. Derived Cosmological FParameters

Parameter

‘Mean (68% confidence range)

Amplitude of Galaxy Fluctuations

Characteristic Amplitude of Velocity Fluctuations
Baryon Density/Critical Density

Matter Density/Critical Density

Ageof the Universe

Redshift of Reionization®

Redshift at Decoupling

Age of the Universe at Decoupling

Thickness of Surface of Last Scatter

Thickness of Surface of Last Scatter

Redshift at Matter/Radiation Eauality

Sound Horizon at Decoupling

Angular Diameter Distance to the Decoupling Surface
Acoustic Angular Scale®

Current Density of Baryons

Baryon/Photon Ratio

o3 =09+01

osQ108 = 0,44 £0.10
0y = 0.047 = 0.006
0 = 0292007

tp =134 £0.3 Gyr
=145

Zgoc = 108871

tdae = 372414 Ky
Az, =1044+13
Atgee =115 £ 5 kyr
Zaq = 834542553
ry=144+4 Mpe
tdq =13.7£0.5 Gpe
f4=290+12
np=(2.740.1) x 10~ em™2
n= (65 y4) % 107

8Fit to the WMAP data only
b Assumes ionization fraction, . = 1

£ I,q = ‘.‘TdA,‘r?“,
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Table 10. Basic and Derived Cosmological Parameters: Running Spectral Index Model®

Mean and 658% Confidence Errors

A=083+00%
ng = 0.93 = 0.03
dn./dlnk = —0,031+0:018

Amplitude of Auctuations
Spectral Index at k = 0.05 Mpe™!
Derivative of Spectral Index

Hubble Constant

35 0.0
h=0.7130453

Baryon Density 2,h* = 0.0224 < 0.0009
Matter Density 0,,h? = 0.18553:308
Optical Depth +=0.17 £ 0.06

Matter Power Spectrum Normalization gg = 0.84 4+ 0.04

Characteristic Amplitude of Velocity Fluctuations
Baryon Density/Critical Density
Matter Density/Critical Density

Age of the Universe

Reionization Redshift®

Decoupling Redshift

Ape of the Universe at Decoupling
Thickness of Surface of Last Scatter
Thickness of Surface of Last Scatter
Redshift of Matter/Radiation Equality
Sound Horizon at Decoupling

Angular Diameter Distance to the Decoupling Surface

Acoustic Angular Scale®

Current Density of Baryons
Baryon/Photon Ratio

a0 = 038008
1, = 0.044 &+ 0.004
Q= 0.27+0.04
tg = 13.7+ 0.2 Gyr
Ze=17=%4

Ziee = 1089 £ 1
taee = 37922 kyr
Hrgen =10542
ﬂltdﬂﬂ = llatg L}’r
Feqg = 3933&%

ry =147+ 2 Mpc
da = 14.0103 Gpe
Lq=2301%1

ng = (2.5£0.1) 1077 em™=?

n=(6:19:3) x 1077

2Fit to the WMAF , CBI, ACBAR, 2dFGRS and Lyman « forest data

b Assumes ionization fraction, @, = 1

5 IA = '.TI‘dAIHIT',
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