another, as do electrons within an atom.

By taking advantage of this char-
acteristic, a superconducing detector
capable of operating in the range of
frequency from audio—about 10,000
cycles per second—through the radio
and microwave bands to the far infra-
red—about 10 million cycles per
second—has been developed and suc-
cessfully operated in laboratory tests.
This covers a range far broader than
previously available with any other
single detector known.

The device, now still in the stage of
laboratory development, is likely to
find its first use with radio telescopes,
in the opinion of its discoverers, Drs.
Arnold H. Silver and James E. Zim-
merman of Ford Motor Company’s
Scientific Laboratory in Dearborn,
Mich.

In addition to the radio astronomers’
need for its great sensitivity, one
reason they are apt to be the first to
test the device under actual operating
conditions is that they are accustomed
to working with detectors that have to
be cooled to very low temperatures. as
are masers.

The detector is made by connect-
ing two separate pieces of a super-
conductor with a very narrow—about
one-millionth of an inch—supercon-
ducting link. The structure then be-
comes the equivalent of a giant, di-
atomic molecule.

When a direct current voltage is ap-
plied across two such weakly con-
nected superconductors, the electrical
current that flows through the diatomic
connection is not constant; it oscillates
at a frequency directly proportional to
the applied voltage.

Because the electrons in the super-
conductors all move together in a pre-
cisely related way, the oscillating cur-
rent is largely and easily measured.
The relationship between voltage and
frequency is such that for one-mil-
lionth of a volt, the frequency of the
oscillation is approximately 500 mega-
cycles per second. which is in the ultra
high region.

When connected to an appropriate
antenna, this oscillation becomes a
transmitter of electromagnetic radia-
tion at very small but yet detectable
power levels.

As a detector, the weakly connected
superconducting oscillator is used to
pick up the incoming wave and con-
vert it to some convenient frequency
where it can be amplified by conven-
tional electronics.

A related application of the oscil-
lator-detector is as a wide-range spec-
trometer for measurements on the ab-
sorption or emission of electromagnetic
radiation by various materials. In this
manner, the device can very sensitively
detect the characteristic resonances of

many substances in the frequency
range below the infrared.

Drs. Silver and Zimmerman reported
details on the superconducting point
contact oscillating detector they de-
veloped to the American Physical So-
ciety meeting in Chicago last week.

Hormone Insecticide

Sex lures, overcrowding, starvation
and sterilization by high-intensity light
have all been named as biological weap-
ons in man's fight against insects.
Toxic chemicals as insecticides are out
of fashion because of their harmful
side effects on man.

Biological pest killers are ascendant.
And the next addition to the biological
arsenal, possibly the most near-perfect
yet, may be an insecticide that keeps
insects from growing up and procreat-
ing. Scientists have isolated and struc-
turally identified a juvenile insect hor-
mone, one of two hormones that
regulate the growth and development
of all insects.

Normally, juvenile hormone is se-
creted from a tiny gland at the base
of the brain in insect larvae and its
production stops when adulthood is
reached. If this hormone could be in-
corporated into an insecticide and kept
continually present in the insect’s blood
stream, it would prevent sexual de-
velopment. Juvenile hormone can pene-
trate the unbroken skin of larvae or
can be taken in with the food. It is
possible, therefore, for an insecticide
compound to be sprayed on plants.

However, no immediate plans for
pursuing the hormone’s possible appli-
cations as an insecticide have been
made because it has not been synthe-
sized successfully. Studies of juvenile
hormone were begun by Dr. Herbert
A. Roller and colleagues in 1962. In
four years they were able to extract
only ten-millionths of an ounce of the
hormone from giant silk worm moths.
“We are now in the process of synthe-
sizing this hormone,” Dr. Roller says.
“No insecticide studies are possible un-
til synthesis is complete.”

Dr. Roller counducted his research
with two colleagues at the University
of Wisconsin, Drs. Karl H. Dahm and
Barry M. Trost, and with Dr. Charles
C. Sweeley of the University of Pitts-
burgh.

In addition to its potential applica-
tions in controlling insect pests, identi-
fication of the hormone could bring
new insight into the workings of all
hormones, Dr. Roller believes. Knowl-
edge gained from studies of hormone
structure “may be generally applicable
to questions of hormonal mechanisms
in other animals, including man,” he
said.
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BOUNCEABLE

BEAKERS

Drop one ... it bounces, won't
break! Nalgene® beakers in a vari-
ety of materials and sizes meet
every lab application. Griffin low
forms of polypropylene for general
lab use. Polyethylene beakers
graduated in pints and milliliters,
with rectangular handles. Griffin
low form beakers molded of
Teflon® FEP are virtually inde-
structible and handle wide temper-
ature extremes. 30-4000 ml sizes.
The Nalgene name is molded
rightin—your assurance of highest
quality. More labs specify Nalgene
Labware than all other brands of
plastic labware combined. How
about you? Specify Nalgene Lab-
ware from your lab supply dealer.
Ask for our 1967 Catalog or write
Dept. 2804, Nalgene Labware Di-
vision, Rochester, N.Y. 14602.

NALGE

NTTER PFAUDLER CORPORATION

329

WWw.jstor.org



