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1 Sahnl

die) = (1+2) [ (27)
L - 0 H(Z,) ' .
nosity distance is shown in Fig. 1 for a number of cosmological
. varying amounts of 2m & 4. The limiting case 2, =1, 24 =
to standard cold dark matter (SCDM) in which the universe
s a weak power law a(t) ¢2/3. The other extreme example
‘— 0 describes the de Sitter universe (also known as steady state

vhich accelerates at the steady rate a(t) o expy/ 4. From figure
t a supernova at redshift z =3 will appear 9 times brighter in
it will in de Sitter space !

15 20

Luminosity distonce d;
10

redshift 2z

. luminosity distance dp (in units of Hg 1) is shown as a function of
redshift z for spatially flat cosmological models with 2m + 24 = 1.
s correspond to larger values of .. The dashed .line shows the lumi-
\ce in the spatially flat de Sitter universe (24 = 1). From Sahni and

[172].

itic studies of type la supernovae have revealed that:

Sn are excellent stadardized candles. The dispersion in peak su-
luminosity is small: Am =~ 0.3, and the corresponding change in
y is about 25%. In addition the light curve of a type Ia supernova

lated with its peak luminosity [149] to a precision of ~ 7%, so
24 e nsnn tabo lanaer ta fade. (Tvoe Ta Sn take roughly
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.6: The CMB power spectrum from the WMAP satellite [72]. The error bars on this
I-0 and the solid line represents the best-fit cosmological model [73]. Also shown is
slation between the temperature anisotropies and the (E-mode) polarization.
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‘ble diagram from the Supernova Cosmology Project, as of 2003 [70].

-

nount of **Ni produced in the supernova explosion; more nickel implies
luminosity and a higher temperature and thus opacity, leading to a slower
+an exaggeration, however, to claim that this behavior is well-understood

'ring work reported in [61], two independent groups undertook searches
7ae in order to measure cosmological parameters: the High-Z Supernova
3. 661. and the Sunernova Cosmologv Proiect [67. 6S. 69. 70l. A plot of



2 I' I ,llllll | P4 T I

5 log (Hod;) ‘[A(m-M)]
2
I

: * T
s 1 I R RTITI A NRR T G

.01 .03 I .3 1
Redshift z

Hubble diagram: High-redshift type Ia supernovae probe the expansion history and reveal

ted expansion. In this differential Hubble diagram the distance modulus, which is 5 times
rithm of the distance, relative to an empty Universe (Q = 0) is plotted. Measurements
rre than 200 type Ia supernova are binned into 9 data points. The solid curves represent
eo'rétical models: from the top, 24 = 0.7 and QM’ = 0.3; Q4 = 0 and Qy = 0.3; and
~and Qa7 = 1. The broken curve represents a nonaccelerating, flat Universe (i.e., ¢ = 0 for

~ vints above this curve indicate acceleration (adapted from data in Tonry et al., 2003).
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