




he traced the source to the constellation 
Sagittarius, some 26,000 light years 
away, smack in the center of our galaxy, 
the Milky Way. 

The next few years were mighty lean 
ones for radio astronomy; still scientifi- 
cally unacceptable, Jansky's work only 
managed to survive through the efforts 
of Grote Reber, an avid radio amateur 
(W9GFZ) from Wheaton, Illinois. Sin- 
gle-handedly carrying out research with 
a backyard 31' parabolic dish antenna, 
he not only confirmed Jansky's discovery 
but also compiled a complete radio map 
of cosmic radio sources "broadcasting" 
on 162 mc. in the Milky Way. Another 
early pioneer, G.C. Southworth of Bell 
Telephone Laboratories, first detected 
radio emissions from the sun in June, 
1942, a t  frequencies of 3000 mc. F d  10,- 
000 mc. In England, only four months 
before, physicist Stanley Hey had de- 
tected radio emissions associated with 
sunspot activity. 

The "forgotten man" in the discovery 
of solar radio emissions is Dennis Height- 
man ( G6DH ). Heightman-tuning the 
bands between 25 and 60 mc.-had corre- 
lated the solar hiss with sunspot activity 
prior to 1940. Though Heightman re- 
ported his finding to Sir Edward Apple- 
ton, i t  was never recognized as predating 
the identical discovery by Hey. 

Despite the efforts of these early pio- 
neers, radio astronomy attracted very 
little attention until after World War 11, 
when demobilized scientific minds and 
military developments in sensitive receiv- 
ers and narrow beam antennas became 
available. And, i t  wasn't until 1947, when 
radio telescopes had some degree of reso- 
lution, that  the first radio source-the 
Crab nebula, some 3300 light years dis- 
tant-could be accurately pinpointed. 

Today it's different. Radio astronomy 
has ripened into an exciting full-fledged 
science; there are now some 350 radio 
observatories throughout the world ac- 
tively carrying out research. With this 
new tool, scientists can "see" vast re- 
gions of the heavens hitherto denied 
them, as optical study of our galaxy and 
of galaxies beyond is often blurred by 
huge clouds of interstellar dust. Radio 
astronomers have already pinpointed 
thousands of discrete radio sources, 
many of which have yet to be identified 
with optical objects. 

Purely Natural in Origin. Radio signals 
from space are not as mysterious as you 
might think. Much is known about them 
-why they occur, and where they come 
from. Scientists discount the possibility 
that  they are huge broadcasting stations 
manned by intelligent worlds; rather, 
they say, all celestial bodies, from our 
neighbor, the moon, to the furthermost 
known galaxy some 10 billion light years 
away, behave like giant transmitters, 
emitting vast amounts of electromagnetic 
energy. 

Part  of this energy lies in the visible 
portion of the spectrum, but a much 
greater part lies in the radio range, in- 
visible to the eye but every bit as real as 
the visible wavelengths, Radio waves of- 
fer astronomers a range .of wavelengths 

The man who started it all, the late Karl Jansky, and 
his "merry-go-round" antenna at Holmdel. Today 
he's looked upon as the father of radio astronomy. 
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Illustration below shows a basic radiometer employ- 
ing a single-aperature dish antenna. The signals 
are fed into a preamplifier and receiver, and the 
output is coupled to a recorder. Scientists in their 
quest for radio telescopes of greater resolution 
have turned from making larger and larger dishes 
to using an interferometer, a simplified diagram 
of which is shown above. The high-resoluti in- 
terferometer picks up the signal on twofi ly- 
spaced antennas connected to the same receiver. 
The signals' at each antenna either add to or sub- 
tract from each other, 'depending upon their phase, 
resulting in the response curve shown. A small 
source shows closer spaced lobes than a large one. 
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with which 'to "view"' the universe some 
10,000 times greater than the available ' 

I 
range of optical wavelengths. With  is I 

broad spectrum available for analysis, it's 
easy to see why astronomers feel that . , 
the radio telescope has opened a new - 
"window" to the universe. 

i 
All radio sources fall into two tat+ , ,' 

gories : thermal and non-thermal. Ther- ., Z. 
ma1 radiation sources are called so Ve- ' -.$ 
cause the intensity of radiation depends - 
on -the temperature of the soiu-ce. Gen- 
erally visible to the optical astronomer 
as  well as to the radio astronomer, these 
sources include the solar corona, moon, , . 
planets, and galactic nebulae. ' 

Most thermal radiation is said to be i f .  , 
the continuum type; one important 
source of thermal radiation, however, oc- , ' 
curs on a monochromatic wavelength of 

' 

21 centimeters (1420 mc.). Called the , 
"Hydrogen Line," i t  originates from 
clouds of cold hydrogen gas whikh make 
up a significant portion of the univeiSse. 
Discovery of this important phenomenon -a ' 

has enabled scientists to chart the mo-. 
















