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Probe Fusion Elements

Predict many more H-bomb blasts will be detonated
to test the fusion of different combinations of light elements,
with the conversion of mass into energy.

By WATSON DAVIS

» MANY MORE H-bomb explosions will
occur in the Pacific in coming months.

Aside from any military or political rea-
sons, we must know about the phenomenon
of fusion, the transmutation of light ele-
ments, with release of atomic energy, the
conversion of mass into energy. This re-
quires scientific experimentation.

What is being done on a grand scale is
comparable historically to the exploration
of radioactivity that took place about the
turn of the century, or the development of
uranium fission and the whole A-bomb
program at the beginning of World War II.

There is not just one kind of superbomb
— whether you call it hydrogen bomb,
thermonuclear weapon, or fusion bomb.
There probably are a dozen or so, each
materially different. Then there is always
the question as to how small and how large
each of them may be made. And how they
can be made to explode most efficiently.

The essential ingredients in a fusion
bomb are: 1. Light chemical elements, part
of whose mass is converted into energy.
2. A detonating or igniting charge, which
is presumably a plutonium fission A-bomb,
which is no small explosion in itself.

The igniting A-bomb would provide the
high temperatures of a million degrees or
more that are needed to fuse the hydrogen
or other elements so that they transform
into other elements with conversion of a
small amount of their mass into energy.

Probably an A-bomb is the only practical
way now known of setting off an H-bomb.
But some of the tests now under way may
include an attempt to ignite an H-bomb
with another source of very high tempera-
ture, a fine metallic wire exploded by a jolt
of high voltage electricity.

The material in a fusion superbomb is
basically some sort of hydrogen, either the
double-weight deuterium or the triple-
weight tritum. This is the chemical stuff,
the lightest element. Theoretically it could
be converted into the next heaviest element,
helium, with a large yield of energy from
the mass or matter lost in the process. This
is the kind of reaction that is believed to
keep the stars stoked. It happens in the H-
bomb in very short fractions of a second,
and it has to happen before the atoms in-
volved are flung far apart by the energy that
such atomic interactions create.

The first of the U. S. H-bombs, whose
explosion in November, 1952, is now being
witnessed by the world in officially re-
leased motion pictures (see SNL, April 10,
p. 227), was presumably primarily a rather

simple hydrogen bomb. It probably utilized
a D-D reaction, a combination of two atoms
of deuterium or heavy hydrogen. It may
have been a D-T reaction, in which a deu-
terium atom coalesced with an atom of tri-
tium or triple-weight hydrogen. Both of
these reactions, theoretically, should work.

Certainly one of them did in the now
famous first H-bomb shot of 1952 Opera-
tion Ivy, which has become psychologically
“poison ivy” to many.

The first Hbomb of 1954 (March 1)
was about twice as large as the calculated
estimate. It has aroused people by its tre-
mendous size and the meteorological ac-
cident of “fall-out” of its radioactive ma-
terial upon Japanese fishermen inside the
danger area.

Too little is reported about the March 26
and April 6 bombs to do much speculating,
but the March 1 bomb probably contained
light element ingredients other than the
hydrogens of the earlier H-bomb. That
is what probably gave the March 1 bomb its
extra “umph.” It was an experiment.
This test should have been made for scien-
tific reasons, simply to know about the
facts of matter and energy, even if it served
no military or political purpose.

The best guess at an added light element

is lithium. This is a light metal, atomic
number 3 in the list of chemical elements.
Lithium is relatively plentiful in the earth’s
crust, and it was used in its metallic form
during the war to produce hydrogen for
inflating weather and radio balloons.

Even before 1939 when the discovery of
the fission of uranium made obvious the
eventual building of an atomic bomb, the
reactions between the light elements were
known both by calculation and observation.
In 1950 this reporter detailed such possibili-
ties. (See SNL, Feb. 11, 1950, p. 83.)

For instance, there was a decrease in mass
when an atom of lithium isotope 6 and
an atom of deuterium or heavy hydrogen
reacted. This is translatable into energy
by Einstein’s famous mass-energy equiva-
lence, E = mc®, or energy equals mass times
the velocity of light squared. Similarly,
it was known that there was energy in
the lost mass of the coming together of the
various hydrogens with the other sort of
lithium (weight 7), beryllium, boron, and
even carbon and nitrogen.

The lack was a means of getting them
together so that they would react. That
was not available until the A-bomb was
achieved. The fission of the A-bomb
brought the needed temperature that slam-
med the light elements together. That is
the reason that the H-bomb has to have an
A-bomb at its heart.

There are so many possible combina-
tions of the light elements to try that we
can expect many more H-bomb tests.

JET FOR HELICOPTERS—A mock-up model of the new gas turbine engine,
XT-58, being developed for belicopters by General Electric is shown bere,
compared for size with a jet engine that powers the Sabre Jet interceptor.
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Tritium, hydrogen of mass three, has
been assumed to be a necessary ingredient
of the H-bomb. In 1950, President Tru-
man ordered full speed ahead on the H-
bomb. At a cost of over a billion dollars,
the Savannah River plant was built pri-
marily for tritium manufacture. (Tritium
is made by bombarding lithium with neu-
trons from uranium or plutonium fission in
an atomic reactor.)

Tritium is a gas in its elemental form, and
a radioactive gas at that, half of it dis-
integrating in about 11 years. A most in-
convenient material to put in a bomb, it is
highly unlikely that it is used as a gas.

A chemical combination of lithium and
ordinary hydrogen, lithium hydride, is a
relatively common and solid chemical. Any-
one can buy it. Lithium tritide should be
a very similar solid and would combine in
easily handled form two of the most
fusionable elements.

Lithium deuteride would be similar and

GENERAL SCIENCE

Explosion of

» CAN THE world be exploded like a
gigantic atomic bomb and turned into a
flaming star-like object with all life ex-
tinguished? This question has worried the
world ever since discussion of atomic en-
ergy began.

Despite the tremendous size of the hydro-
gen bomb already achieved and the pos-
sibilities of even larger explosions, there is
no danger of setting off a chain reaction
which would destroy life on the earth. The
answer to this problem of the annihilation
of the earth is “no,” just as it has been in
the past.

Perhaps we can do no better than to
repeat what has been said before. On
Jan. 30, 1939, at the time when the fission
of uranium first became known, it was not
only possible to predict definitely that there
would be an atomic bomb, but to report at
that time (see SNL, Feb. 11, 1939, p. 86):

“The physicists are anxious that there be
no public alarm over the possibility of the
world being blown to bits by their experi-
ments. Writers and dramatists (H. G.
Wells’ scientific fantasies, the play “Wings
Over Europe, and J. B. Priestley’s novel,
Doomsday Men’) have over-emphasized
this idea. While they are proceeding with
their experiments with proper caution, they
feel that there is no real danger except
perhaps in their own laboratories.”

More recently, in 1950, just after Presi-
dent Truman authorized the construction
of the hydrogen bomb, this problem was
discussed in more detail (see SNL, March 4,
1950, p. 133):

“Not even a monster super-H-bomb, the
most gigantic that can be visualized, would
explode the atmosphere of the earth or the
waters of the oceans, ending life on the
earth as we know it

“That is the best judgment of scientists,
despite the alarming statements of a few
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very much cheaper. No uranium would
be consumed if this compound were used
because the one part of deuterium in about
5,000 of water is extractable. It might do
just about as well in the H-bomb. Thus
there may be H-bombs without tritium. If
that is true, H-bombs are little more costly
than plutonium bombs and all the bombs
can be rebuilt to be in the megaton range.

These are the questions being answered
by the tests in the Marshall Islands. We
can only guess at their answers.

It is unfortunate that the chapters in
scientific history being written in secret
reports can not be known, for they would
be fascinating reading. The price that is
paid for military security is the foregoing
of the fruits of the great international inter-
play of scientific facts broadcast freely
throughout the scientific world. Out of
such freedom of science the atomic age was
born.
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World?

physicists. The damage that a dozen or so
H-bombs could do to big cities is quite
alarming enough without calling upon a
chain reaction in the atmosphere or the seas.

“There is energy (excess mass that turns
into energy) when hydrogen, oxygen .and
nitrogen of the air and water are trans-
muted to other elements. That is clear and
no scientist disputes this fact. But in the
explosion of an H-bomb there is even less
than in an A-bomb of the sort of radiation
and other debris that would propagate a
chain reaction, particularly in the light
elements.

“In the H-bomb the process is more of a
combination of the light-weight elements
involved to make other elements with an
incidental loss of mass or matter, which
turns into energy. This is what is called
fusion. In the uranium-plutonium atomic
bomb it is a matter of these two very heavy
elements splitting into other middle-weight
elements, with a slight loss of mass that
turns into energy. This is called fission.

“In fission of the A-bomb, neutrons in
excess are let loose and this makes possible
the extremely rapid chain reaction. Prob-
ably neutrons do not have such a key role
in the socalled hydrogen bomb, which
seems to be a matter of smacking together
the atoms of the hydrogen isotypes, deu-
terium and tritium (double and triple
weight hydrogen), one or the other or both.

“To set off a chain reaction in the at-
mosphere or in water, something to react
with the oxygen and hydrogen of the
water and the nitrogen and oxygen of the
air would have to be produced in profusion.
This does not seem to be provided by the
H-bomb if guesses as to its nature are
correct.

“Not only that, but if the triggers or
inciting radiations were present, the atoms
of the air and water are too far apart to

be easily acted upon and transmuted in
bulk as would be necessary for an ‘end-
of-the world’ disaster.

“If there was believed to be any consid-
erable risk to an atmospheric or oceanic
chain explosion, it is very likely that even
the Russians would think a long time before
risking a test. We must assume that since
they seem to want to have a communistic
world, they will not risk anything that they
believed would envelop the earth in flame.”
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Theoretically, the longest possible time
that a total eclipse of the sun can last is
seven minutes and 40 seconds.
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