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Planck’s radiation curves
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Wide frequency range parabolic reflector

Θ = λ/D   large dish;  high frequency

Planck Law high frequency

Simplicity and cost meridian transit;  wooden support structure
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Reber’s first observations at 3300 MHz (9cm)

“Various parts of the Milky Way, Sun, Moon, Jupiter, Venus, Mars, and several of the 
bright stars, such as Sirius, Vega, Antares, etc., were all examined.

… Observations were made visually of the meter indication and were tabulated, 
sometimes at minute intervals…

… Some small irregular fluctuations were encountered, but no repeatable results were 
secured which might be construed to be of celestial origin.  All this was rather dampening 
to the enthusiasm.”

Next try: observations at 910 MHz (33 cm)

“During the autumn of 1938 and during the following winter, a variety of observations, 
both by day and by night and with various polarizations, were made at 910 mc.  All the 
same objects were examined again without any positive results.  In a measure, it was 
disappointing.  However, since I am a rather stubborn Dutchman, this had the effect of 
whetting my appetite for more.”



160 MHz (187cm) receiver system



Reber’s 160 MHz (187 cm) system.

“Before hoisting this cumbersome assembly atop the parapet of the 
mirror, some ground tests were made.  These provided quite a shock, 
since all kinds of manmade electrical disturbances now could  be heard 
which before were not known to exist.  The main one was caused by 
automobile ignition sparking.  However, this trouble mostly 
disappeared after 10:00 P.M.;  this was reassuring.”

“About two hours were required for equipment warmup.  After 10:00 
P.M., disturbances quieted down and observations were made in 
earnest.  Data were taken by manually recording the meter 
indications every minute.  Continual aural monitoring was employed 
to delete those times when interference was present.  This data was 
then plotted as meter reading vs time.”



“By early April, the plane of the galaxy was crossing the meridian 
during hours of darkness and good reproducible plots were secured 
every night when observations were made.  It was now apparent that 
cosmic static from the Milky Way had really been found and that it was 
of substantial strength, especially to the south.”

Collecting data at 160 MHz

“The above success further whetted my appetite on the basis of, “If a little 
is good, more is better.”  A survey of the sky was contemplated; this would 
mean collecting a lot of data.  Obviously, an automatic recorder was a 
primary necessity.”
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John S. Hey, in Nature (1946)
Reporting measurements in the 4-6 meter band (50-75 MHz)





George C. Southworth
Bell Labs, published in Journal of the Franklin Institute 239, 1945.

Measurements at 3.1, 9.4, and 24 GHz.



Reber’s chart recordings showing solar bursts
From his survey of the sky at 160 MHz  (ApJ 100, p.61, 1944)

From the later survey at 480 MHz:
“The galactic radiation was markedly weaker than at 160 mc, as was expected.  
However, the quiet sun was much stronger.  …
…it seemed that perhaps the sun was a black body radiator but the temperature 
would have had to be nearer a million degrees than the optical value of six 
thousand degrees.”

(Proc.IRE, vol.46, p.15, 1958)



Why did Jansky not detect the Sun?

-very quiet Solar minimum in 1932-33

- ionosphere so quiet that the galaxy was observable in the daytime.

- If Sun had been active, non-thermal bursts would be very obvious at 20 MHz 
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Robert Dicke’s chopping radiometer.  The receiver is connected alternately to the 
antenna and a thermal load.  The receiver detects the average of the difference 
between the sky and the reference load.

(Rev.Sci.Instruments, vol.17, p268, 1946)


