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Pillars of Modern Cosmology
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Laboratory

Saul Brian P. Adam G.
Perimutter Schmidt Riess

The Nobel Prize in Physics 2011 was divided, one half
awarded to Saul Perimutter, the other half jointly to
Brian P. Schmidt and Adam G. Riess "for the discovery
of the accelerating expansion of the Universe through
observations of distant supemovae".
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Media

ll. Niklas EImehed. © Nobe

James Peebles

Prize share: 1/2

lll. Niklas ElImehed. © Nobel

Ill. Niklas Elmehed. © Nobel
Media Media.

Didier Queloz
Prize share: 1/4

Michel Mayor
Prize share: 1/4
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Cosmic Microwave Background (CMB)
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From the intensity ratio of the CN lines, a
temperature of 2.3 K follows, which has of
course only a very restricted meaning.

- G. Herzberg, 1950

This error estimate 2+ 1K is based on the
temperature ‘not otherwise accounted for’ in
previous experiments.

-E. A. Ohm, 1961

Measurements of the temperature have yielded
a value about 3.5 K higher than expected. A
possible explanation is given by Dicke et al.

- A. Penzias and R. Wilson, 1965
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Dicke, Peebles, Roll, Wilkinson, 1965, Astrophysical Journal Letters

70 I) ?/X I\?/ x @ 7\) l/_jo COSMIC BLACK-BODY RADIATION*

One of the basic problems of cosmology is the singularity characteristic of the familiar

illei . cosmological solutions of Einstein’s field equations. Also puzzling is the presence of mat-

Dave Wilkinson BOb Dicke Ed Groth - ter in excess over antimatter in the universe, for baryons and leptons are thought to be

ke conserved. Thus, in the framework of conventional theory we cannot understand the

origin of matter or of the universe. We can distinguish three main attempts to deal with
these problems.

1. The assumption of continuous creation (Bondi and Gold 1948; Hoyle 1948), which
avoids the singularity by postulating a universe expanding for all time and a continuous
but slow creation of new matter in the universe.

2. The assumption (Wheeler 1964) that the creation of new matter is intimately re-
lated to the existence of the singularity, and that the resolution of both paradoxes may
be found in a proper quantum mechanical treatment of Einstein’s field equations.

3. The assumption that the singularity results from a mathematical over-idealization,

416 LETTERS TO THE EDITOR

< 107%° K. The contribution to the background due to the atmosphere is expected to be
. approximately 3.5° K, and this can be accurately measured by tipping the antenna
Jim Peebles (Dicke, Beringer, Kyhl, and Vane 1946).

‘While we have not yet obtained results with our instrument, we recently learned that
Penzias and Wilson (1965) of the Bell Telephone Laboratories have observed background
radiation at 7.3-cm wavelength. In attempting to eliminate (or account for) every con-
tribution to the noise seen at the output of their receiver, they ended with a residual of

> o . e, bt .
19814E (DS EL (Annual Reviews “Secing Cosmology Grow” <& Y ) :’[Shi aﬁtimﬁ. Apparently this could only be due to radiation of unknown origin entering
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The expected temperature anisotropy at intermediate
angular scales is given by equation (16). The rms
fluctuation in T smoothed over # = 10° in a sample of
size ® = 100° is

8T/T=w"2~5X107S. (21)

AVIL—2aVETL+EVNWT =T 2—
P(k) o k DEEEFE B E (Hawking 1982)

RIRBEEE L CVBRERES EDOMEKR
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“... a cluster of galaxies is imagined

to be a gravitationally bound system...”
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“Development of the correlation of galaxies in an expanding universe”
Vol. 21, No. 3 Publications of the Astronomical Society of Japan 1969 e s T —

The Correlation Function for the Distribution of Galaxies

Hiroo ToTsuJi and Taro KIHARA
Department of Physics, Faculty of Science, University of Tokyo
(Received May 15, 1969; revised June 26, 1969)

Abstract o
- Uh=TH=0
The correlation function for the spatial distribution of galaxies in the 0 Zﬁ*ﬁﬁg
universe is determined to be (ro/r)'8, r being the distance between galaxies. o

The characteristic length 7, is 4.7 Mpe. This determination is based on the
distribution of galaxies brighter than the apparent magnitude 19 counted by
SHANE and WIRTANEN (1967). The reason why the correlation function has the
form of inverse power of » is that the universe is in a state of “neutral”
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