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Dicke et al. ApJ 142(1965)414

COSMIC BLACK-BODY RADIATION®*

One of the hasic problems of cosmology is the singularity characteristic of the familiar
cosmological solutions of Einstein’s field equations. Also puzzling is the presence of mat-
ter in excess over antimatter in the universe, for baryons and leptons are thought to be
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,

We deeply appreciate the helpfulness of Drs, Penzias and Wilson of the Bell Telephone

Laboratories, Crawford Hill, Holmdel, New Jersey, in discussing with us the result of
their measurements and in showing us their receiving system. We are also grateful for
several helpful suggestions of Professor J. A. Wheeler,
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A MEASUREMENT OF EXCESS ANTENNA TEMPERATURE
AT 4080 Mc/s

Measurements of the effective zenith noize temperature of the 20-foot horn-reflector
antenna {Crawford, Hogg, and Hunt 1961) at the Crawford Hill Laboratory, Holmdel,
New Jersey, at 4080 Mc,/s have vielded a value about 3.5° K higher than expected, This
excess temperature is, within the limits of our observations, isotropic, unpolarized, and

free from seasonal variations (July, 1964-April, 1965). A possible explanation for the

observed excess noise temperature is the one given by Dicke, Peebles, Roll, and Wilkinson
(1965) in a companion letter in this issue,

B, W, WiLson
May 13, 1965
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THE INSTITUTE POR ADVANCED STUDY
SCHOOL OF MATHEMATICS
PRINCITON, NEW JERSEY

August 4,1946

Irofessor G.Gsmov
Chio State University
Columdbus,Ohic

Dear ¥r.Ganov:

After receiving your manuscrint I read it immediately
and then forwarded it to Dr.initzer. I am convinced that the
abundance of elements as function of the atomic weight it a
highly important starting noint for cosmogonic speculations.
‘The idea that the whole expansion rrocess started with a neutron

~gas seems to be quite natural too. The explanation of the
abundance curve by formation of the heavier elements in making
use of the known facts of probability coefficients seems to me
pretty convincing. Your remarks concerning the formation of the
big units (nehulae) I am not able to judge for lack of srecial
knovwledge.

Thanking you for your kindness,I am

yours sincerely,
A B anass.

Albert Zinstein.
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MAP (Microwave Anisotropy Probe) I
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MAP launched !




Simulated MAP image
of the CMB
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MACHO X4 » RN
(Massive Halo®

Compact Object)
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‘ Massive Compact Halo Object I
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Supernova Cosmology Project: Strategy

'I -

Speciroscopy of Keck

Seheduled Folow-Up

2. ). R
me s Cemra Tolola,

WIYN, Terae Newion
bl

RESULT: - 24 Type la superoovae
dizcovered winlle st bl ghie miing,
e 8 EW I




Super nova Cosmology
Project

|a 1998ba

-

3 Weeks
Before

8

8

Supernova

Discovery |.

(as seen from
Hubble Space
Telescope)

"7 (as seen from
* telescopes
on Earth)

— il

Difference




SROTZTY

PR

22

20-

n 2 , >0

16

14

1o (Q0,20)=(0,1)

0.5 ‘ PerImutter et al. :
—-0.5 i i The Astrophysical Journal
~18l . _(028072) (1) _ 517(1999)565

0.0 0.2 0.4 0.6 0.8 1.0

FaES z



B =03, 4,=0.7

Ao - 75h-"

0.4 70h #1
cMB

02

0.0 : : : : :
Dt e et H 0

ﬂu nﬂ
I



COBEE DME &4-Year Sky Map

1990

e

& Dark Energy

2 ars = =

Ordinary Dark
Viatter

Ordinary Visible

Matter






N

=1+
. - . <+>
" ‘ 0.6 0.2
04+ 0.1
B
CDI\/I ;
0.005+ oooz 004+ 0.005 0.35+ 0.1
0.001 0.01 0.1 1.0

.
g [ztotal

34






(Precision Cosmology) ?

--- Since people have been working on the problem for more than

sixty years, perhaps the most surprising result would be that in the
next decade a consistent and believable picture for the values of
the cosmological parametersis at last established. ---

P.J.E.Peebles (1993) Principles of Physical Cosmology’’ p.677
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21 (Precision Cosmology)

low risk, low return
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(Mayor & Queloz 1995)
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HD209458

(Charbonneau et al. 2000,

Henry et al. 2000)

et al. 2001)
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Darwin(ESA:launch after 2015)
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“characterization”
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