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Smoot et al. ApJd 396(1992)L1

STRUCTURE IN THE COBE' DIFFERENTIAL MICROWAVE RADIOMETER FIRST-YEAR MAPS

G. F. Smoot,2 C. L. Bennert,” A. KoGur,* E. L. WriGHT,® J. Aymon,? N. W. Bogaess,® E. S. CHeng,?
G. D Amici,? S. GuLkis,® M. G. HAuser,” G. HiNsHAw,* P. D. JAcksoN,” M. Janssen,®
E. Karta,” T. Keusar,® P. KeegstrA,? C. Lneweaver,” K. Loewensten,” P, Lusin,®
J. MaTiER,? S. S. MEYER,® S, H. MoseLEy,” T. MurDOCK,'? L. ROKKE,’
R. F. SILvErBERG,? L. TENORIO,? R. WEIss,” AND D. T. WiLkmNson!!
Received 1992 April 21 ; accepted 1992 June 12

ABSTRACT

The first year of data from the Differential Microwave Radiometers (DMR) on the Cosmic Backgoround
Explorer (COBE) show statistically significant (> 7 &) structure that is well described as scale-invariant fluctua-
tions with a Gaussian distribution, The major portion of the observed structure cannot be attributed to
known systematic errors in the instrument, artifacts generated in the data processing, or known Galactic emis-
sion. The structure is consistent with a thermal spectrum at 31, 53, and 90 GHz as expected for cosmic micro-
wave background anisotropy.

The rms sky variation, smoothed to a total 10° FWHM Gaussian, is 30 + 5 uK (AT/T = 11 x 107°) for
Galactic latitude | 5| > 20° data with the dipole anisotropy removed. The rms cosmic quadrupole amplitude is
13+ 4 pK (AT/T =5 x 10”°%). The angular autocorrelation of the signal in each radiometer channel and
cross-correlation between channels are consistent and give a primordial fluctuation power-law spectrum with
index n = 1.1 + 0.5, and an rms-quadrupole-normalized amplitude of 16 + 4 uK (AT/T ~ 6 x 10°%). These
features are in accord with the Harrison-Zel'dovich (scale-invariant, n = 1) spectrum predicted by models of
inflationary cosmology. The low overall fluctuation amplitude is consistent with theoretical predictions of the
minimal level gravitational potential variations that would give rise to the observed present day structure,
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CMB: Cosmic
Microwave Background
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A MEASUREMENT OF EXCESS ANTENNA TEMPERATURE
AT 4080 Mc/s

free from seasonal variations (July, 1964-April, 1965). A
observed excess noise temperature is the one given by Dicke
(1965) 1n 2 companion letter in this 1ssue,

A. A. PENzZIAS
B, W. WiLson

May 13, 1965
BeELL TeELErrONE LABORATORIES, INC The AStrOphySical Journal 142(1965)419

Crawrorp Hine, Horupern, New Jenrsey




Dicke, Peebles, Roll & Wilkinson
The Astrophysical Journal 142(1965)414

COSMIC BLACK-BODY RADIATION®*

One of the basic problems of cosmology is the singularity characteristic of the familiar
cosmological solutions of Einstein’s field equations. Also puzeling 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.

R. H. Dicke

P. J. E. PEEBLES
P. G. RoLL

DT, WiLkinson
May 7, 1265

Parver PavsicAL LARORATORY
PrincEron, NEW JERSEY

The Astrophysical Journal 142(1965)414
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Penzias & Wilson: ApJ
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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 yielded a value about 3.5° K higher than expected. This

excess temperature 15, within the hmits of our observations, isotropic, unpolarized, and

free from seasonal variations {]1:1}' lﬂ'ﬁi—hprll 1965). A possible explanation for the

observed excess ]11:11%& temperature 1= the one given by Dicke, Peebles, Roll, and Wilkinson
(1965) in a companion letter in this 1ssue,

R, W. Witson

May 13, 1965

Bern TererroNg LaBoraTtoRIES, INC
Crawrorn Hine, Howmpgr, New Jersey




THE INSTITUTE POR ADVANCED STUDY
SCHOOL OF MATHEMATICS
PRINCITON, NEW JERSRY

August 4,1946

Frofessor G.Gamov
Ohio State University
Columbus,Ohio

Dear ¥r.Gamovs
After receiving your manuscrint I read it irmediately
and then forwarded it to Dr.5pitzer. 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 ne
pretty convincing. Your remarks concerning the formation of the
big units (nebulas) I am not able to judge for lack of special
knowledge.
Thanking you for your kindness,I am
yours sincerely,
A lsaalnss.

Albert Zinstein.
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DIRBE

The COBE Diffuse Infrared Background Experiment

DIRBE Galactic Plane Maps
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DMR

The COBE Differential Microwave Radiometers
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WMAP (Wilkinson Microwave Anisotropy Probe)
http://lambda.gsfc.nasa.gov
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David Wilkinson
(1935 2002)
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COBE vs. WMAP
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