GEOPHYSICS

ScieNce News LETTER for November 12, 1949

Sun to Earth Energy Link

Discovery of a layer of “‘excited’” oxygen molecules
in the ionosphere may lead to better long-range weather
forecasting. This is the fourth main layer found.

» A HITHERTO unknown layer of “ener-
getic” oxygen molecules in the earth’s upper
atmosphere, has been discovered by Dr.
Joseph Kaplan, University of California at
Los Angeles physicist.

It may prove to be one of the most im-
portant links in the chain along which solar
energy passes in its journey from sun to
earth, he says.

Lying in the ionosphere near the regions
of the colorful aurora borealis and the
softer greenish glow of the light of the
night sky, this layer of “excited” molecules
may be an important factor in the sun-
powered earth’s weather factory, thinks Dr.
Kaplan. It also may perform a vital func-
tion in the extensive processing that solar
energy undergoes before it reaches the earth.

Further investigation in this unexplored
region may pave the way for accurate long-
range weather forecasting, states the
U.C.L.A. physicist. Learning what this re-
gion does with the enormous amounts of
energy thrown out during sunspot activity
may enable meteorologists to chart our
weather months in advance.

Strangely enough, this new layer was first
discovered not by rockets probing the vast
reaches of the upper atmosphere, but in a
bottle in a secluded laboratory at U.C.L.A.

Several years ago Dr. Kaplan first
noted in a specially designed quartz bottle,
in which gases were excited by electrical
discharges, a new form of nitrogen mole-
cule. Recently he discovered in the same
bottle a similar form of oxygen. He called
these molecules “energetic” or metastable
nitrogen and oxygen molecules.

Considering the conditions under which
these molecules were produced, he reasoned
that a layer of such molecules existed in the
upper atmosphere where these conditions
were duplicated.

Current spectroscopic studies of the upper
atmosphere by Dr. A. B. Meinel at the Uni-
versity of California Lick Observatory in-
dicated verification of Dr. Kaplan’s discov-
ery.

The new layer is the fourth main layer to
be discovered in the ionosphere, the region
of the atmosphere that bounces back radio
waves. Previously discovered layers are the
E layer and the F1 and F2 layers, whose
average heights are 70, 125 and 150 miles,
respectively.

At present there is no way of knowing
exactly where the new layer is located.
“However, our knowledge of the conditions
it takes to produce these particular mole-
cules leads us to believe that it is located
just below the ionosphere’s E layer and just
above the ozone layer, probably about 60

miles above the earth’s surface,” Dr. Kaplan
says.

Temperatures at this height are almost
zero degrees Centigrade, and the infra-red
intensity is much more than had been previ-
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ously supposed at this altitude.

Until the discovery of the new layer the
ozone layer beneath was credited with being
the sole shield that protected us from lethal
ultraviolet rays. Now it is thought that much
of the ultraviolet radiation is transformed
to infra-red radiation in the newly-discov-
ered layer above the ozone.

“We are now branching out from the
laboratory phase of study of this new layer,”
Dr. Kaplan says. “As we probe it with rock-
ets and other research tools, we may find
that it is the missing link needed to fill out
the puzzling chain of solar-terrestrial rela-
tionships.”
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Cobalt Essential to Life

> COBALT is one of the most essential
elements in the very fundamentals of life
processes and the cobalt-containing anti-
pernicious anemia vitamin B-12 is the most
powerful factor in the health of living
things ranging from man to the green scum
on ponds.

This was indicated by Dr. S. H. Hutner,
of the Haskins Laboratories, New York,
to the American Philosophical Society in
Philadelphia.

In experiments with one-celled algae he

has shown that cobalt enters into the mole-
cules of the B-12 vitamin, which in turn
is concerned with the manufacture of
desoxyribosenucleic acid that is used by the
bearers of heredity, the minute genes, which
provide the life chain in reproduction.
We know much less about the metals
requisite for life in trace amounts than we
know about the organic constituents of
living things, Dr. Hutner said. Iron, man-
ganese, zinc, and copper, in addition to co-
balt, are known to be necessary to both ani-

INSTRUMENT MAST FOR FLIGHT DATA—This needle-nosed “spear”

probes the atmosphere ahead of high-speed research planes to give instant

telemetered readings of air speed, yaw, angle of attack and temperature.

It was developed by G. M. Giannini & Co., for Northrop Aircraft, Inc., and

is undergoing tests now, being the first all-electric instrument mast to be
designed for this use.
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