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INTENSITY OF COSMIC BACKGROUND RADIATION follows the energy spectrum of
a black body with a temperature of three degrees K. The first measurement of the radiation
was made in 1965 by Amo A. Penzias and Robert W. Wilson, working with & microwave re-
ceiver tuned to a wavelength of 7.35 centimeters (corresponding to a frequency of four giga-
hertz). Most of the subsequent measurements were also done at single wavelengths, indicated by
the vertical bars. Recently, however, Paul L. Richards and his co-workers at the University of
California at Berkeley have measured the higher-frequency portion of the curve with a wide-
band technique, obtaining the results indicated by the colored area. The broken line represents
synchrotron radiation from our galaxy: radiation emitted by electrons as they spiral around
lines of magnetic force. At frequencies below 10 gigahertz the anisotropy, or the directional
moauniformity, of the synchrotron emission masks the anisotropy in the background radiation.
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Fig. 24. Contours of the radio galaxy Cygnus A (after S. Mitton and
M. Ryle, Monthly Notices of the Royal Astronomical Society 146, 223 (1969))

superposed on a photograph showing the optical galaxy midway between
the two radio sources.
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MILLIONS OF LIGHT-YEARS

FOUR RADIO GALAXIES are compared in size with our galaxy, which is 100,000 light-
years in diameter. They range from Cygnus A, 600,000 light-years across, to DA 240 and
3C 236, which are exceptionally large. Typical double galaxies are about size of Cygnus A.
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