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Which of Three H-Bombs?

No information is available concerning the type of
“fusion” bomb developed by the U.S. or by Russia. Several

kinds are possible.

» ASSUMING THAT Russia does have
the hydrogen superbomb (and we must
credit Soviet science with the capability),
the question is what kind of a hydrogen
bomb do they have? What kind do we
have?

For there are several possible “fusion”
bombs that operate by what is called “ther-
monuclear reactions.”

They are all hydrogen bombs, but there
are three kinds of hydrogen: 1. The ordi-
nary and plentiful kind. 2. Deuterium, the
double weight kind, rare but occurring in
nature. 3. Tritium, the triple weight kind
that is radioactive and has to be manufac-
tured.

From highly secret tests at Eniwetok, our
scientists probably know now which kinds
can be used for superbombs. For there is
little doubt that we have exploded one or
more hydrogen bombs.

Most of those engaging in more or less
informed guessing believe that tritium is
the superbomb material of choice. Two
atoms of tritium (H3) brought together
with sufficient violence would fuse into and
form a helium atom (He*) and give off
two neutrons. Neutrons are the uncharged
atomic particles that trigger the atom bomb.

There would be a terrific release of
energy due to the fact that mass of the two
tritiums is slightly more than that of the
helium and the neutrons, and that this mass
is converted into energy.

But two deuterium atoms similarly
thrown together should also fuse, giving in
one reaction a tritium atom and an ordinary
hydrogen atom, and in an alternate reaction
a mass three helium atom and a neutron.
Both would release large energy.

There could also be reactions between
atoms of deuterium and tritium, which
should be violently explosive. Participation
of ordinary hydrogen would be likely to
slow things down too much.

All the hydrogen bombs presumably
would need extremely sudden and high
temperatures to be kicked off. A fission
bomb of uranium 235 or plutonium (the
conventional atomic bomb if anything
atomic can be called conventional) is used
to trigger a hydrogen bomb. It creates sun-
like temperatures, a million degrees or so.

The speed of interaction of the hydrogen
material is all important. For the violence
of the explosion will throw the material
apart and it must do its combining in a few
millionths of a second.

The hydrogen bomb is cheaper and more
practical from a production standpoint if
1ts material is deuterium, or double-weight
hydrogen. This isotope of hydrogen is

separated from water, in which a small
amount occurs. The process is somewhat
like the way in which the fissionable ura-
niium, isotope 235, is separated from the
most plentiful uranium 238 with which it
occurs in the natural deposits. Deuterium
can be obtained without use of materials
that enter into the production of fission or
ordinary A-bombs.

But the production of tritium is a drain
on the uranium supply. It must be manu-
factured, probably from lithium metal, by
bombardment with neutrons. The fission-
ing of uranium, or plutonium made from
uranium, is the only practical source of
neutrons for this purpose. This would be
done in an atomic reactor of the same sort
that is used to make plutonium, by bom-
barding uranium 238 with the neutrons
from a slowed-down reaction such as occurs
in the atomic fission bomb.

Tritium for hydrogen bombs can be made
only at the sacrifice of atomic bomb produc-
tion and a large sacrifice of total explosive
power. It is necessary to forego some of
the total punching power to obtain the
super-punch of a bomb that is perhaps a
thousand times that of the Hiroshima bomb,
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a superbomb capable of devastating vast
territory.

If deuterium can be made to explode,
hydrogen bomb production is not depend-
ent upon the uranium supply except to
provide the triggering fission bombs.

Tritium is radioactive and half of its dis-
integrates in about 11 years. Making it and
stockpiling for use in the distant future is
wasteful because of this natural disintegra-
tion.

All of the hydrogens as elements are
gases which are unhandy to use, but they
can be combined with other elements into
solids.  Plutonium tritide or plutonium
deuteride would give both the fissionable
and the fusionable atomic energy elements
in the same compound. Perhaps they are
packaged in this way for the hydrogen
bomb.

A hydrogen bomb would probably be
detectable by the large amount of radio-
active carbon created in the gigantic explo-
sion. The nitrogen in the atmosphere bom-
barded by neutrons given off by the super-
bomb would be turned into carbon 14, just
as the cosmic rays create continuously this
kind of carbon in very small amounts in
the upper atmosphere. This radioactive ma-
terial comes down to near the earth’s sur-
face and can be used to date things that
contain carbon.

If a hundred or so superbombs were ex-
ploded, they might so poison the atmos-
phere with radioactivity as to affect human
life, increasing the cancer incidence. If
cobalt were added to the hydrogen bomb
with fiendish intent, the radioactive cobalt-
60 produced and spread in the air would

NAVY'’S SEA-DART—The first combat-type aircraft to use water skis for
improved rough water take-off and landing operations is the Navy's XF2Y-1

Sea-Dart, experimental delta-wing jet fighter shown hbere.

Retracted, the

bydro-skis disappear into the bull to give the plane a missile-like look.
(See SNL, Jan. 3, p. 6.)
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have the effect of so much deadly radium.
Life itself on earth would be jeopardized.

When and if the government tells what
has been discovered by the superbomb re-
search and development, we shall be able to
form a better judgment as to the hazards of
superbombs.

Defense of the civilian population is little
changed by a merely bigger bomb. As the
bombs become more powerful, the possibil-
ity of making peace and keeping out of war
with the Soviets becomes more important.

Science News Letter, August 22, 1953

CYTOLOGY
New Way to Study
Cell-Virus Battle

» THE BATTLE between body cells and
invading disease virus can, it is hoped, be
watched and recorded in moving pictures
by a new method devised by Drs. Ralph
Buchsbaum and Kenneth Wertman and
graduate students Evelyn Dwyer, Ronald
Gillette and Brother Joseph Kuntz at the
University of Pittsburgh.

Body cells are kept alive under a micro-
scope inside a plastic incubator. The incu-
bator keeps the cells at the temperature
needed for life and growth, and nourish-
ment is given through special fluids that
flow under suitable controls over the cells.

By changing the composition of the fluid
or by adding to it a specific virus, the scien-
tists hope to be able to see under the micro-
scope and record with their movie camera
the reactions of the cells to changes in nour-
ishment or under attack by disease viruses.

At present chick embryo tissue is under
study. Later the scientists hope to study
human tissue cells. The project has finan-
cial support from the Office of Naval Re-
search, the Atomic Energy Commission and
the Army Chemical Center.

Dr. Buchsbaum will go to Rome, Italy, in
September, to report on the project before
a meeting of the International Congress of

Micro-Biology.
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PUBLIC HEALTH

Alert on TB

» A WARNING to parents to be alert to
symptoms of tuberculous meningitis in their
children is given by the National Tubercu-
losis Association. In this kind of tubercu-
losis, the TB germs attack the meninges,
which are the membranes covering the
brain and spinal cord.

Before the discovery of streptomycin, this
form of TB was practically 100%, fatal.
Even with this drug, the disease is often
fatal and always serious. As in other forms
of tuberculosis, early treatment is important
to saving the patient’s life.

Young children who get tuberculosis
from a grown person frequently develop the
meningitis form of the disease. For that
reason, parents should be particularly alert
to early symptoms of the disease if their
children have been in contact with a grown-
up who has tuberculosis. Grown persons
also may develop this form of TB, and it
may be a complication of pulmonary tuber-
culosis, spreading to the meninges from the
lung.

The early symptoms of tuberculous men-
ingitis do not seem particularly significant
and may not arouse suspicion. The child
may be irritable, have a low-grade fever,
and may have difficulty in feeding, with
vomiting on occasion. Later, the child may
slip into a comatose (unconscious) or semi-
comatose state. The child who has convul-
sions may be fortunate, for the family is
shocked into action and a doctor is con-
sulted.

The first person to notice such symptoms
in the child should be aware of the possi-
bility of tuberculous meningitis.

About 75%, of the time, one specialist
says, the adult contact from whom the child
caught tuberculosis was in the immediate
family. When there is a question about
tuberculous meningitis in a child but the
diagnosis is not immediately certain, mem-
bers of the family should be X-rayed. Exam-

New Drug Stops Coughs

» GOOD RESULTS with a new synthetic
drug that stops coughing spasms without
making addicts of its users are reported by
Drs. Leo J. Cass and Willem S. Frederik
of Harvard Medical School in the New
England Journal of Medicine (Aug. 12).

The new drug is known chemically as
dextromethorphan  hydrobromide.  (See
SNL, Jan. 3, p. 7.)

The drug was made and is still in the
process of development and investigation by
scientists in the Nutley, N. J., laboratories
of Hoffmann-La Roche, Inc. Chemically,
it is the dextro isomer of the powerful syn-
thetic pain-killer, Dromoran. But it lacks
the pain-relieving ability of Dromoran
as well as addiction-causing feature.

Drs. Cass and Frederik made a 45-day
test of the new drug involving 11,000 clini-
cal observations on patients at the Long
Island Hospital, Boston, and the Cambridge
Tuberculosis Sanitarium, Cambridge, Mass.
They found the drug twice as effective as
codeine on a weight basis. That is, four
milligrams of the new drug were one-half
as effective as 17 milligrams of codeine
sulfate, now used to control coughing.

Since the new drug lacks unpleasant
side-effects, such as nausea, drowsiness and
constipation, and has no addiction liability,
it would not matter if doses equal to or
greater than codeine were needed to con-

trol cough.
Science News Letter, August 22, 1953

Meningiti
ination of the family may not only uncover
tuberculosis in the adult but aid in the diag-
nosis of the child’s ailment.

One child brought to this specialist had
a father with only a slight “cigarette”
cough. But when he was X-rayed a huge
cavity was found in his lung. His wife had
tuberculous pneumonia. Neither of them
had seen a physician. The child died with
tuberculous meningitis within two weeks.

Science News Letter, August 22, 1953
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