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RADIO ASTRONOMY

Science News Letter for May 4, 1957

Largest U.S. Radio Telescope

Financed by the National Science Foundation, this
powerful radio telescope will assist U. S. scientists in their
bid for leadership in the field of radio astronomy.

By ANN EWING

» THE NEWEST LISTENING POST in
the United States to tune in on the radio
waves being broadcast by the other planets
and the sun as well as far-distant objects
will soon be under construction in a remote
mountain valley near Green Bank, W. Va.

With this 140-foot, dish-shaped antenna
to catch radio radiation from vast regions
of space beyond the power of present instru-
ments, U. S. scientists will make a strong
bid for leadership in the newest field of
astronomical research, listening to radio
broadcasts from the heavens. These celestial
broadcasts are picked up on receivers much
like those used for television, but 100,000
times more sensitive.

Although an American discovered 25
years ago that the sky is hissing at us, the
British, Dutch and Australians have since
out-distanced this country in studying these
cosmic noises.

The receiving power of the 140-foot
“saucer,” as well as of other radio tele-
scopes, may be increased 100 times through
use of a new, low-temperature device now
being developed. Known as the solid-state
maser, the device would amplify the very
faint signals received from space, allowing
the radio telescope to “see” ten times far-
ther than without it

With or without this attachment, the
glant antenna, financed by the National Sci-
ence Foundation, will give scientists a
powerful tool for examining the universe
at radio wavelengths.

Strange Constellations

If eyes were sensitive to radio waves in-
stead of to light, the heavens would appear
strangely different. None of the familiar
stars of the night sky would be observable.
In their places would be many radio
sources forming totally unfamiliar constel-
lations.

About a dozen of these sources have been
identified with faint objects seen telescopi-
cally, but many hundreds of the 2,000 now
known have not. Even the objects de-
tected both by radio and optical telescopes
appear to have different sizes and shapes in
each.

This is the broad picture over the entire
celestial radio “window,” which ranges
from wavelengths of a few miles for low
frequencies down to about an eighth of an
inch for extremely high frequency micro-
waves, much wider than the range avail-
able using light alone.

Within this radio spectrum lies a par-
ticularly interesting region where the 140-
foot antenna is expected to be tuned in
extensively. This is at 1,420 megacycles,
the frequency emitted by the unseen atoms
of hydrogen in interstellar space.

The hydrogen line broadcasts were dis-
covered in the United States in 1951, and
shortly thereafter confirmed by the Dutch
and Australians. Although only this one
line has so far been discovered, the Green
Bank instrument is sure to look for three
others at other frequencies: deuterium, or
heavy hydrogen; the hydroxyl group, OH;
and the carbon-hydrogen radical, CH.

Extensive surveys have shown the hydro-
gen radiating at 1,420 megacycles is concen-

trated within the spiral arms of our galaxy,
and these arms have now been traced out
in some detail. Tuning in on the eightinch
radio waves from hydrogen in the space
between the stars opened up portions of
the Milky Way closed to optical astronomers
because of vast gas and dust clouds. The
Milky Way is the great stellar pinwheel of
billions of stars in which the sun and its
planets, including the earth, are only an
insignificant dot.

The hydrogen radiation has also been
detected from other galaxies, giant clusters
of billions of stars lying far beyond the
Milky Way.

Since the 140-foot radio telescope can
gather radiation from considerably farther
away than can present instruments, it will
be aimed at galaxies more distant than those
so far found. The object would be to con-
firm the apparent expansion of the universe.

About as far as the giant 200-inch tele-
scope atop Mt. Palomar in California can

MODEL OF 140-FOOT RADIO TELESCOPE—Developed by Prof. Ned L.

Ashton of Iowa City, lowa, the large yoke is mounted on the polar axis

parallel to the earth’s axis. At the upper ends of the yoke’s arms is a declina-
tion axis on which the dish-shaped antenna is mounted.
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reach, some two billion light years into
space, the universe appears to be flying
apart at a rate that increases directly with
distance. This apparent expansion is de-
tected and measured by the reddening of
light from far-distant galaxies, the so-called
red shift.

As in the case of sound and light waves,
radio waves have a higher frequency when
the source is approaching and a lower fre-
quency when it is receding. By measuring
the amount of this shift, the velacity of the
radio source can be found.

Research Planned

Two distinct studies of the hydrogen line
have confirmed the apparent expansion of
the universe at distances of 75,000,000 and
100,000,000 light years. A light year is the
distance light travels in one year at 186,000
miles per second.

Since the 200-inch can see some two bil-
lion light years, scientists would be more
confident they are dealing with true expan-
sion effects and not some change in funda-
mental laws with distance if the corre-
spondence of both light and radio effects
could be confirmed by radio waves from
sources considerably beyond those now
measured.

The structure of the Milky Way, the
search for unseen elements between the
stars and the apparent expansion of the
universe are only a few of the many prob-
lems scientists hope to resolve using the
Green Bank instrument. Although smaller
than its 250-foot counterpart being con-
structed by the British at Jodrell Bank in
England, it will have an exceptionally high
precision.

Congress has appropriated approximately
$4,000,000 for purchasing the land, con-
structing the telescope and building other
necessary facilities. Associated Universities,
Inc.,, New York, will manage activities at
the installation since the National Science
Foundation is forbidden by law from en-
gaging directly in research.

Facilities for Teaching

Facilities of the national radio astronomy
observatory at Green Bank will be avail-
able for research to radio astronomers from
the entire country. The site was selected
over 29 other locations because radio noise
there is at a minimum, the high mountains
acting as a shield against much of the un-
desirable radio noise.

The equipment at Green Bank will also
be available for training graduate students
in radio astronomy, the science in which
astronomy and electronics are merged. Al-
though this new science is 25 years old, its
real significance as a tool for exploring the
universe was not fully realized untl after
World War II.

The radio sky was first glimpsed in 1932
by Karl Jansky, an engineer at Bell Tele-
phone Laboratories. In the last ten years,
one discovery has followed another with
bewildering speed. Larger and more sensi-
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tive receivers are being constructed in many
countries, including the Soviet Union, to
pick up the very faint radio signals from
space.

The sun, a powerful emitter of radio
waves, is being extensively studied, as are
the three planets so far detected by radio,
Jupiter, Venus and Mars.

The second brightest radio source in the
sky was found, after close cooperation be-
tween optical and radio astronomers, to be
a most unusual event — two very distant
galaxies in eollision. The stars in each
galaxy are much too far apart to smash
into each other but the gas between the
stars is set into violent motion by the colli-
sion. Highly turbulent gas radiates radio
waves.

If the colliding galaxies were ten times
more distant, they could not presently be
observed even with the 200-inch Palomar
telescope. As a radio object, they could,
however still be detected by sensitive radio
telescopes.

With the new instruments now coming
into operation, scientists may thus be able
to “see” far beyond the limits of visible
space as they probe ever outward in their
search for knowledge and understanding of

the universe.
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BIOCHEMISTRY

Antibiotic to Protect
Plant Crops Is Isolated

» FARMERS MAY soon have a new anti-
biotic to fight a variety of crop diseases.
Called Duramycin, it has been found effec-
tive against several diseases afflicting beans,
wheat and bluegrass.

Duramycin, named because of its ability
to withstand heat, was isolated by U. S.
Department of Agriculture researchers, Dr.
Odette L. Shotwell of the USDA Northern
Utilization Research Branch, Peoria, Ill.,
reported to the American Chemical Society
meeting in Miami.

The antibiotic is extracted from a culture
of antibiotic materials produced by a vari-
ant form of the organism Streptomyces
cinnamomeus, the source of another anti-
biotic, Cinnamycin.

Coresearchers with Dr. Shotwell were
Dr. Frank H. Stodola and Robert G. Dwor-
schack, chemists, and Lloyd A. Lindenfelser
and Dr. Thomas G. Pridham, bacteriolo-
gists, all of the Northern Utlization Re-
search Branch, and William R. Michael of
St. Louis University, St. Louis, Mo.
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® RADIO

Saturday, May 11, 1957, 1:45-2:00 p.m., EDT.

“Adventures in Science” with Watson
Davis, director of Science Service, over the
CBS Radio Network. Check your local CBS
station.

Dr. F. W. King, director of service, Medical
and Scientific Department, American Cancer
Society, New York Clty, will discuss ‘“The
Fight Against Cancer.”
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TINY BABE and
Mipcer Hoists

Easily Lifts Up To 2000 Lbs.

This amazing block and
tackle is portable . . .
welghs only 13 ounces.
Fits in your pocket, in
glove compartment of your
car. Carry Itanywhere. A
one hand operation that

easy to use. Powerful,
Ilfts up to 2000 pounds.

LITTLE GIANTS THAT
WEIGH LESS THAN A POUND

Because of their great strength and small
sizes these hoists have a multitude of
uses: in your car for emergencies; in
your home and work shop; on the farm,
stretching fences; on vacation; sportsmen, loading
deer and elk; or for loading boats or other heavy
articles. Handy around industrial plants, too. The
finest engineered hoists made anywhere. Best grade
aluminum, with steel axles. Pre-lubricated for life.
Hoists have_two lifting slings, one at the top and
om, with heavy welded steel rings.
oubled for added strength. Nylon

bs. per strand. These Tiny Hoists

will _lift from 1000 to 2000 pounds. MIDGET
BABE comes with 70 ft. nylon cord, 5 to 1 ratio
—1000 nound test. Weight: 13 ounces. Price
$9.95. TINY BABE has 100 ft. nylon cord, 7 to
1 ratio—2000 pound test. Weight: 15 ounces.
Price; $12.95. Furnished with orange colored
carrying bag You can put it in your pocket. These
hoists are unconditionally guaranteed for one year.

Sold with a money back guarantee.
$1295

MIDGET TINY

BABE $Q-95 BABE

Chrome Vanadium 29-piece DRILL SET

Specially made for speed
drilling. In sturdy plas-
tic tool roll. Finest alloy
b steel drills hardened and
precxs:on ground to the
t, longest lasting
cuttmg edge obtainable:

bite through hardwoods,

%astlu, aluminum, iron and the toughest steels.

nconditionall guaranteed for thousands of drill-

ngs. Full ;o ber length. Sizes by 64th from
1/16 1% 7. There are only a limited

quantxty of sets available at this low $6.49

vrice, 8o hurry! ppd.

Also nvailab]e with Turned Down Shanks

all % ” drills. In individual pocket $8 95

roll. ppd.

60-Piece Set Wire Gauge
Chrome Vanadium Drills

Top quality high test Chrome
Vanadium Drills designed for
speed drilling through toughest
steels, woods, plastic, iron and
aluminum.  Precision ground,
long-lasting cutting edges. Guar-
anteed to give years of satis-
faction. A full 60 pc. set

nos. 1 through 60. A $14.95 Valie— ¢ 5 40

NOW ONLY ......... 0.0 .00
$6.65

Same set above avallable with Huor
Index container—ONLY .. . .. . .
All above sets plus 35¢ pp. & hdig.

Minimum order $1.00.
C.0.D. plus fee. Money Back Guarantee.

SCOTT-MITCHELL HOUSE, INC.

Dept. 2405, 611 Broadway, New York 12, N. Y.

Send Check or M.O.



