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A. Penzias & R. Wilson, 1965

A MEASUREMENT OF EXCESS ANTENNA TEMPERATURE
AT 4080 Mc/s

Measurements of the effective zenith noise 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 1s, 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, e|sotropic (ZF5)

eUnpolarized (F{mE)

A. A. PENZIAS
R. W. WiILsoON

May 13, 1965

BELL TELEPHONE LLABORATORIES, INC
CrAwrorRD HirLL, HOLMDEL, NEW JERSEY
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The Nobel Prize in Physics 1978

"for his basic "for their discovery of cosmic microwave
Inventions and background radiation”
discoveries In the N

44 vz -8 L
area of low- ﬁZJEJﬁ‘?/f 7 H /ﬁ H
temperature

physics" @Eﬂ‘@%ﬁﬁ |z i\j‘ LT

Pyotr Leonidovich Arno Allan Penzias Robert Woodrow
Kapitsa Wilson

@ 1/2 of the prize (& 1/4 of the prize ® 1/4 of the prize
USSR USA USA

Academy of Sciences Bell Laboratories Bell Laboratories
Moscow, USSR Holmdel, NJ, USA Holmdel, NJ, USA
b. 1894 b. 1933 b. 1936

d. 1984 (in Munich, Germany)

Titles, data and places given above refer to the time of the award.
Photos: Copyright © The Nobel Foundation
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HEIEESS

Haruo Tanaka et al. (1951), at Nagoya University in Japan. using a square
horn antenna at 8-cm wavelength, obtained a better constraint, that the
incident radiation at zenith (including what is produced by the atmosphere)
is no more than about 5 K. Tanaka (1979) offers this comment on their
measurement.*>

14 years before [Penzias and Wilson’s discovery|, we measured the temperature
of sky at the wavelength of 8 cm, and estimated it to be between 0 and 5K. ...
The measurement [of the sky temperature at zenith| was made for an absolute
calibration of the intensity of solar radio waves. ... Except for a parabolic reflector
requiring accurate shaping. our instruments were all handmade: we obtained the
necessary parts from the disposal goods of the army. ... Since we could not calculate
a gain of the parabolic antenna, we built a pyramidal horn antenna whose length
was 2m. ... At that time A. E. Covington in Ottawa, Canada. had been observing
the solar radio waves at 10.7 cm since 1947. He calibrated the solar flux using the sky
temperature of 50 K. However it seemed too high for us, and we decided to measure

the sky temperature by ourselves. ... I understand that 0-5K and 3.5 £ 1 K are
9




completely different values and meanings. However. had someone like Gamow or
Dicke notified us of the significance of our measurements, it would not have taken
us 14 vears [to detect the CMBR/|. This is a bit of regret.

Translated from Haruo Tanaka (1979)

- to be published 1n “Finding the Big Bang”
edited by Jim Peebles.
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The Nobel Prize in Physics 2006

"for their discovery of the blackbody form and anisotropy of the

cosmic microwave background radiation”

“FHi A 7 O S
D AR AR 2 L,
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LT

-

Photo: NASA Photo: R. Kaltschmidt/LBNL
John C. Mather George F. Smoot
@ 1/2 of the prize @ 1/2 of the prize
USA USA
NASA Goddard Space University of California
Flight Center Berkeley, CA, USA

Greenbelt, MD, USA

b. 1946 b. 1945
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Titles, data and places given above refer to the time of the award.
Photos: Copyright © The Nobel Foundation



COBE/DMR, 1992
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OBE to WMAP
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