296

gested that there might be a similar dif-
ference in effect on various types of
tissue such as animal tumors.

The neutron is a newcomer among
the minute particles that compose mat-
ter. It was discovered in 1932 by Dr.
J. Chadwick of Cavendish Laboratory,
Cambridge, England, and the discovery
was recognized by the award of the
Nobel prize to Dr. Chadwick. It is con-
sidered to be one of the fundamental
building blocks of atoms and it is no-
table because of its electrical neutrality,
a quality that may have something to do
with its seeming ability to penetrate
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more effectively into the center of atoms
and living cells. In size it is far, far
beyond the limit of visibility, as are all
atoms. Its mass is approximately that
of the lightest of atoms, hydrogen. Some
scientists have suggested that it consists
of an electron and a proton, the more
familiar electrically charged particles,
clinging together.

The neutron ray is therefore a stream
of particles. The X-ray, on the other
hand, is a radiation like radio waves
and light, only with a frequency much
higher, or to say the same thing, a wave-

length much, much shorter.
Science News Letter, May 9, 1936

Scientists Describe Design of
Fortress for Atom Study

Half-buried Chamber, 60 Feet in Diameter, and
Research Rooms Are Only Part of Elaborate Plans

See Front Cover

VERITABLE fortress of science,

that will have more than a pass-
ing resemblance to the famed “ring of
steel” forts which France has built along
its eastern border, is planned for early
construction by the scientists of the Car-
negie Institution of Washington.

A giant atom-smashing machine of
the electrostatic type which will pro-
duce bombarding “bullets” of at least
10,000,000 volts energy will be built
by Dr. M. A. Tuve of the Carnegie’s
Department of Terrestrial Magnetism,
it was announced at the meeting of the
American Physical Society in Washing-
ton. The construction of the new atom
“fort” is comparable, in its field of
atomic study, with the construction, 25
years ago, of the great 100-inch tele-
scope which brought wotld-wide fame
to Mt. Wilson Observatory of the
Carnegie Institution.

A striking feature of the new design,
said the report of Dr. Tuve and his col-
leagues, Drs. L. R. Hafstad and Odd
Dahl, will be the use of earth, concrete
and underground water-tanks to shield
the delicate measuting equipment and
the observing scientists from the potent,
dangerous high-energy rays that the ap-
paratus will produce.

A great high-pressure sphere, 60 feet
in diameter, will be half-buried in the
side of a hill with the high-voltage
vacuum tube device inside. The under-
ground target can be flooded with water

for some experiments with piercing
neutron beams. Scientists and their sen-
sitive equipment will be located in yet
another subterranean vault where they
will watch what happens as the high-
energy projectiles from the “fortress”
strike atoms.

For the past few years the Carnegie
scientists have been testing and experi-
menting with the predecessor of the
proposed “‘fortress.” With their ma-
chine, creating particles of energy
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1,200,000 electron volts, they have dem-
onstrated the feasibility of the new
device which will yield particles with
a minimum energy of 10,000,000 volts
and perhaps even 15,000,000 volts.

The “bullets” from the atom fortress
will be used to break through the
“armor plate” of electric force which ef-
fectively—up to the last few years—has
locked the secrets of atomic constitu-
tion within the nuclei of atoms. Only
high-energy particles, the atomic “bul-
lets,” can pierce through the protective
electric force and get inside the atomic
cores.

The Carnegie Institution apparatus is
a variation of the original atomic electro-
static generator devised by youthful
Prof. Robert Van de Graaff of Massachu-
setts Institute of Technology. Prof. Van
de Graaff at the same meeting an-
nounced that his device at Round Hill,
Mass., can now generate potentials of
5,100,000 volts.

Prof. E. O. Lawrence earlier told the
National Academy of Sciences that his
atom-smashing apparatus—of quite a
different type of construction since it
whirls the particles round and round and
gradually accelerates them—has just
produced a particle beam with 11,000,-
000 volts energy. (See SNL, May 2.)

Thus on many fronts the battle of
physicists, to wrest the secrets bound up
in the cores of atoms, progresses.

The Carnegie Institution’s proposed
“fortress” is the latest of several types
of equipment which are all directed to
the same goal.
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No Danger of Suppression
of Science in America

O PRESENT danger exists that

scientific discovery and thought will
be underestimated or suppressed here in
America, in the opinion of Dr. Frank
R. Lillie, president of the National
Academy of Sciences, expressed in his
annual message to that “senate” of
American science.

“This condition should heighten our
sense of responsibility to see that its
power and authority are not exagger-
ated,” he told the academicians.

The Academy remains “firmly founded
on the bedrock of scientific research,
and serene in confidence in orderly
thought, whether for the understanding
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or control of the processes in nature and
in man.”

As to the future, Dr. Lillie declared
that the true friends of science recognize
that limitations are set in nature and in
the mind itself to scientific progress. Its
rate, direction or extent for any consid-
erable period of time can not be pre-
dicted.

“Yet I think,” said Dr. Lillie, “that
experience should give us confidence to
claim that the conquering spirit of
science is one of the strongest compo-
nents of ideal social processes; and
always will be.”

Dr. F. F. Russell, former director of
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the Rockefeller Foundation’s Interna-
tional Health Division and now a
Harvard lecturer, was awarded the
Academy’s public welfare medal for his
work on yellow fever.

Important oceanographic researches
were recognized in the presentation of
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the Agassiz medal to Dr. T. Wayland
Vaughan of the Scrifps Institution of
Oceanography in California. Dr. Vaugh-
an has investigated corals, foraminifera
and submarine deposits and he has been
d leader in studying the Pacific Ocean

area.
Science News Letter, May 9, 1936

Revolver Shot Produces
Definite Emotional Response

National Academy Members See Slow Motion Pictures
Of “Startle Pattern”; Hear Physiological Researches

T THE CRACK of a revolver shot,
even the most unemotional and
stolid person reacts with a definite
“startle pattern” that has not been dis-
covered before because the human eye
is not fast enough to catch it.

Presenting ultra-rapid motion pictures
instead of a formal scientific paper at
the scientific sessions of the National
Academy of Sciences, Dr. William A.
Hunt of Connecticut College for Wo-
men and Dr. Carney Landis of the New
York Psychiatric Institute announced
this discovery that promises to lead them
to new facts on the neurophysiology of
emotional behavior.

Never before had students of emo-
tion been able to demonstrate the exist-
ence of definite patterns of emotional
behavior, because they change so quickly.
Ultra-rapid motion pictures, at four or
more times the normal camera speed,
when projected at a slow rate separate
out two definite types of behavior.

Two Patterns

First is a regular behavior pattern of
great rapidity, coming and going in less
than half a second. This is followed im-
mediately by slower responses which are
not regular and which change from time
to time in any one individual and be-
tween individuals.

The first pattern, however, is uni-
versal, and some elements of it were
found in all subjects studied. The
camera is again proved quicker than the
eye, and detects an immediate response
which to visual observation has remained
concealed by the individualized and so-
cialized behavior following it.

Even the most stolid person, when
viewed by the camera, shows some ele-
ments of the first, rapid, universal
“startle pattern.” This pattern consists

of a blinking of the eyes, bending for-
ward of the head, stretching of the
mouth as in a “'grin,” the muscles in the
neck stand out, hunching of the
shoulders, abduction of the upper arms,
bending of the elbows, pronation of
the lower arms, clenching of the fists,
bending forward of the trunk, contrac-
tion of the abdomen, and bending at
the knees.

All the elements are not found in
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every subject, Drs. Hunt and Landis
reported, nor is the strength of the
movement always constant, but every
subject tested showed some elements of
the pattern, and it developed in a regu-
lar course. The facial aspects are the
most constant.

Apparently it is involuntary, as in-
structions to the subjects to inhibit the
pattern and not to move, did not result
in its disappearance. Some subjects
showed rapid habituation with succes-
sive shots, with most of the pattern dis-
appearing at the second shot. Others did
not habituate and were shown to be still
responding at the fifth shot. The re-
sponse seems to be increased by the
simultaneous use of the sudden flash of
a photoflash bulb. It can also be in-
creased by the injection into the subject
of adrenalin. Instructions to hold the
body tense did not seem to have any
great effect upon the response.

Body “Tunes In”

Not all ultraviolet light is the same
in producing healing of rickets. Drs.
John W. M. Bunker and Robert S.
Harris of the Massachusetts Institute of
Technology presented evidence that the
body “‘tunes in,” as it were, differently
upon different wavelengths. For in-

TESTING FOR RADIUM

A new radio-activity detection method 10 to 100 times as sensitive as older

methods was demonstrated by Dr. Robley D. Evans, of the Massachusetts

Institute of Technology, at the meeting of the National Academy of Sciences.
(See SNL, May 2.)



