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Brief Guide to
The Atomic Age

RICHARD M. FAGLEY

member. It is probably the most im-

portant date for the past nineteen
centuries, since the time when Jesus of
Nazareth was nailed to a cross but tri-
umphed over death, and a group of His
disciples joined in the first Christian
church. It is the date when you were
plunged into a world so different from
the one you have known that it will take
you and the rest of us years just to dis-
cover the difference.

Maybe you were one of those who
hoped that, when you got back from the
wars, things would be the same as when
you left. Of course, I hope as you do that
you are finding the same beloved faces,
the same home-cooked food, the same
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JULY 16, 1945—that’s one date to re-



familiar scenes that you've been dream-
ing about. But the world won't really be
the same; it can’t be. Something new has
been added, something so tremendous
that it may affect your life in a thousand
different ways, although it may be some
time before this new thing begins to
make a difference you can see and feel.
If you want to keep up with the new
world in which you live, you will have
to consider what happened on July 16,
1945.

The Atomic Age came with a bang
That was the day when a little group
of scientists and soldiers who now wear
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a question mark on their shoulder patch
set off a fairly small bomb mounted on a
steel tower in New Mexico's desert. The
explosion dug a huge crater and heated
the sand so hot that it melted; it lit up
the sky brighter than noonday; it knocked
down men five and a half miles away; it
shook the earth over a great area. The
steel tower went up in a puff of gas. That
was the day when man first succeeded in
imitating the sun. That was the day when
scientists were first able to prove they
could split atoms in a big way. That was
the day when the Atomic Age was born.

Of course, other days have played a
part in bringing in this new era, and a
case might be made for one or another
of them as the big day. There was the
day in 1896 when Henri Becquerel in
France discovered that the element ura-
nium released enough atomic energy to
make an impression on a photographic
plate. This started the Curies on their
search for radium. There was the day in
1905 when Albert Einstein, then in Ger-
many, worked out a mathematical equa-
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tion showing how mass and energy can
be converted into each other, and what
an amazing amount of energy is repre-

sented by a tiny atom so small that no
microscope can see it. There was the day
in 1919 when Ernest Rutherford, in Eng-
land, succeeded in chipping the atom.
Danish, French, Italian, German, Rus-
sian, British, and American scientists dis-
covered new steps on the way to the atom-
ic bomb. In 1939 Hahn and Strassman
split the atom wide open with 'startling
results. There were also August 6 and 8,
1945, when two bombs were dropped on
Hiroshima and Nagasaki. revealing the
meaning of atomic power in warfare. And
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there may be other days when men dis-
cover how to slow down atomic explo-
sions enough to put them to peacetime
uses.

Everything is made of atoms

But July 16, 1945, is likely to remain
the big day. That was when atomic power
entered the stage of history in a dramatic
way and began to change history itself.
Every substance in the universe, so far as
we know, is made up of these tiny atoms,
each of which is equivalent to a large
amount of energy. Some of them are
quite simple; others are complicated and
heavy. Each different “element”—such
as hydrogen, iron, gold—has its own kind
of atom. Chemical “compounds,” such
as water, are composed of “molecules” in
which atoms of different elements are
combined. (A molecule of water has two
atoms of hydrogen and one of oxygen.)
These atoms and molecules are the build-
ing blocks that form all substances. Until
recently, it was supposed that atoms could
not be divided—that is, they were not
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thought to be made of anything smaller.

Man has gradually learned how to
separate and combine the various sub-
stances to make nature serve his needs.

It began when the cave man made his
most important discovery: how to make
wood burn by rubbing sticks together or
striking stones. This first discovery led
step by step to the industrial civilization
in which we live.

It took a long time before man learned
the many uses of fire. At first he used it
to keep himself warm, and he learned
how to cook. But it took many thousands
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. of years before he learned how to melt
copper ore and make better tools and
weapons than his chipped or polished
stone instruments. Six thousand years
ago the Stone Age began to be succeeded
by the Bronze Age; and then about a
thousand years before Christ began the
Iron Age, which lasted up until July 16,
1945.

Through all these long periods of time
man has been separating and recombin-
ing atoms and molecules in various use-
ful ways, but he hasn’t tinkered before
with the basic structure of the atom it-
self, except in a small way. Now he has
suddenly succeeded in doing it. That is



why scientists regard this new develop-
ment as the most important scientific dis-
covery since man lit his first fire. That is
why we now live in a new age, the Atomic

Atoms are small but mighty

Let's look more closely at this mighty
midget with which man is beginning to
change the world. “Look” is hardly the
word, since we can't see an atom but can
only imagine it from the way it behaves.
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It has been said that, if you blew up a
drop of water until it was the size of the
whole world, then a molecule of several
atoms enlarged to the same degree would
be the size of an orange. Yet the atom,
this speck of concentrated power, is not a
single object. Small though it is, it is com-
posed of particles much smaller. It seems
more like a solar system with a central
sun, or “nucleus,” with a positive elec-
trical charge, surrounded by different
particles like planets, called “electrons,”
carrying negative charges that equal and
balance the charge on the nucleus. The
nucleus itself is made up of “protons”
and “neutrons.” The protons carry the
positive charge. The neutrons carry no
charge, but are part of the weight of the
atom. In the case of certain heavy ele-
ments, such as radium and uranium,
some of the particles in the nucleus tend
to fly off at great speed. These elements
are “radio-active.” 4

Einstein’s equation had shown what
an amazing amount of energy is asso-
ciated with the atomic nucleus. Some of
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this energy is set free in the radio-active
to get at more of it. The problem was
how to do it. They tried to do it artifi-
process, and naturally scientists have tried

o )

cially by knocking protons and neutrons
out of the nucleus—bombarding it with
high-speed particles, such as other pro-
tons that they got from natural sources,
for example radium, or from very in-
genius mechanical devices, of which the
cyclotron is one. But these particles are
all charged with electricity; and since the
atom nucleus is similarly charged, the
“bullets” rarely got through to them. The
problem was solved when they used neu-
trons for bullets, for they carry no
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charges; and at last man was able to split
the atom. Whenever an atom was split,
a large amount of energy appeared.

Science has at last learned how fo use
the power in the atom /

The bullet needed improvement, how-
ever. It went so fast that it might go
through many atomic “solar systems” be-
fore it would hit the target and explode
it. To get the maximum effect, scientists
had to find “buffers,” like paraffin or
heavy water, to slow down the neutron
bullet. That did it.

But billions upon billions of atoms had
to be split to get a really powerful ex-
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plosion. The neutron bullets, even when
slowed down, wouldn’t hit enough atoms
at the same time to produce such a tre-
mendous effect. Some forms of uranium
provided the answer. When some of these
atoms were hit by the neutrons, they not
only broke up but they also gave off other
neutrons that hit many additional atoms,
thus starting a chain reaction, like grains
of gunpowder exploding one another.
Only this explosion was infinitely greater
than the most potent TNT. The two
bombs dropped on Japanese cities were
still in the infant stage. If there is an-
other war, the atomic bombs may exceed
the present bombs as much as the block-
buster exceeds the grenades airmen
dropped by hand in World War I.

So, for better or worse, we have crossed
the threshold of a new era. How long
will it last? The Stone Age lasted for a
thousand centuries, the Bronze Age for
more than twenty centuries, and the Iron
Age for nearly thirty centuries. How long
will the Atomic Age endure? It is fitting
that the soldier specialists who worked
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on the project wear a question mark on
their shoulder patch.

Atomic power makes possible a
Buck Rogers war

Let us look first at the military aspects
of the problem. General H. H. Arnold,
chief of the Army air forces, said at a
press conference the other day that rock-
ets more efficient and effective than the
V-2's are coming along. Over a year ago,
he said, bombs were being guided
through television by a plane fifteen
miles away. Already there are control
devices for the rocket bombs in the ex-
perimental stage that will make them
“home” simply by reaction to light, heat,
or metal in the target. “Use these,” he
said, “with the atomic bombs and the
new planes, and you get a Buck Rogers
conception of war which is right on our
threshold.”

General Arnold went on to predict
new atomic bombs “more destructive
than the wildest nightmares of the imagi-
nation,” and rockets so powerful and
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be made on targets of a mile square or
less, at any part of the world, from any
guided so accurately that “exact hits can

part of the world.” This could mean, he
pointed out, that the major cities of a
country might be destroyed overnight.
He summarized his reactions in one sen-
tence: “This thing is so terrible in its
aspects that there may not be any more
wars.” Certainly, any sane person would
say: “Amen!”

One thing seems clear. The atomic
bomb has greatly limited the use of
armies and navies. A few of the new
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bombs would be enough to wipe out any
fleet or military base—not necessarily by
direct hits, but also by terrific concussion
from not so near misses. As soon as other
countries are able to develop atomic rock-
ets, our own pre-atomic armaments will
be out of date. The atomic bomb revolu-
tionizes basic ideas of military theory.

Of course, scientists will attempt to
devise defensive weapons against the
atomic rocket. What these defenses will
be like no one now knows. Some people
may survive at the bottom of deep mines,
if bombs do not land near enough to
seal the exits or kill by concussion and
intense heat. No experience with other
weapons offers hope for more than a par-
tially successful defense at best. And a
partial defense against atomic rockets is
not much better than no defense. As
Major George Fielding Eliot has written:
“The forces which man has now brought
into play are forces which can be utterly
destructive, so that no living thing may
survive their loosing—if they are ever
loosed in their ultimate power.”

17



An all-out atomic war may mean
the end of civilization

Sudden attack without warning, all-
out attack with atomic rockets to destroy
the manufacturing plants and launching
sites of enemy countries, would be about
the only hope of national survival in case
of war. Yet, since all countries would
have the same idea, they would all be
working night and day to build secret
launching sites and secret plants deep
underground. Therefore no attack, un-
less it were big enough to wipe out a
whole nation, would be powerful enough




to prevent terrible retaliation. If you
carry this argument far enough, you
would end up with every country trying
to destroy the rest of the world to save
itself. The result might be the end of
the human race.

That prospect is the “something new”
that the Atomic Age has added to mili-
tary problems. The world can hardly ex-
pect to survive another war. It is possible
that a few persons, in some out-of-the-way
corner of the world, might live to repopu-
late the world and perhaps rebuild a
more sensible society on the ruins of a
lost civilization. Yet it is also possible
that a bomb, more powerful than in-
tended, would destroy all life. Then “this
planet,” as Major Eliot puts it, “would
roll on, a blackened cinder, through the
limitless night of inter-stellar space.”

The duration of the Atomic Age, you
see, is a real question. It might last only
a few years, until the world committed
hara-kiri. But let’s look a moment at the
constructive possibilities.
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But atomlc power has good possibilities foo

The ancient Greeks knew little about
the development of prehistoric man. So
when they tried to explain man’s knowl-
edge of fire, they invented a myth to ac-
count for this wonderful discovery. Pro-
metheus, they said, had taken pity on
mankind, and had stolen fire from the
sun and brought it to earth for the bene-
fit of men. But the sun’s rays, which melt
the snows, change minerals into food for
plants, and give our bodies health, are
not caused by any ordinary fire. They
are caused by atomic explosions basically
like that of the atomic bomb. Fortunate-
ly, the sun is so vast and the explosions
are kept enough in check to prevent the
sun itself from blowing up in one gigantic
explosion.

And now the same power that is in
the sun has been brought to earth. If
scientists can slow down the atomic ex-
plosions enough to put them to work
(experts are very hopeful about this), if
the raw materials that can be used in the
process are not too limited (there is no
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much. The main value in thinking about
them is to strengthen our determination
to choose life instead of death for our-
selves and humanity.

How can this weapon of destruction be
controlled so that it may become a tool
of industrial progress? How can we make
atomic power a blessing instead of a
curse? That is the problem we face, gov-
ernment leaders and ordinary citizens
alike. It is the biggest single social issue
we face in the post-war world.

Right now the only known factories
for making atomic bombs are in the
United States. For the moment there can
hardly be war, since no country or com-
bination of countries without the bomb
could take on one country possessing it.

But how long can we keep exclusive
control? It was an international discov-
ery, and Britain and Canada know all the
essential facts. The Russians have long
been working in this field. Experts have
estimated that German scientists were
only twelve months behind us in their
research, and Japanese scientists were
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also seeking the answer. How long can
we keep the secret to ourselves? Sir James
Chadwick, who was in charge of the Brit-
ish end of the project, gives the rest of

the world three to five years in which to
learn to make atomic bombs. If in that
very short time rival nations can begin
arming themselves in this way, we shall
stare disaster in the face. Is it hard to
imagine the fear that would run riot
throughout the world? Is it hard to fore-
see that governments would try to strike
~ first with all the bombs possible, to pre-
vent enemies from doing the same thing?
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The fact that the bombs are so destruc-
tive would not prevent war, but would
push nations into aggression. As Norman
Cousins has pointed out in the Saturday
Review of Literature, the more deadly
the weapons, the more likely the out-
break of war.

Shall we keep the secret?

No matter how you look at it, the
United States, Canada, and England sim-
ply do not dare to allow other countries
to make a weapon that could utterly de-
stroy them. Today they hold the power
of life or death over all other countries.
We the people and our governments
must act quickly, before our monopoly
has been broken, to prevent other coun-
tries from making the bomb for national
armament.

Of course, these three countries or the
United States alone could conceivably
try to police the whole world. That
would unite the world against them and
might lead to other forms of warfare,
such as deadly germ warfare. In any case,
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and all experimental equipment would
need to be brought under the control of
the United Nations. Perhaps even the
raw materials would need such control.
Each country would have some assurance
that it would not be destroyed, since the
nations jointly. would govern atomic
power.

The New York Herald Tribune of
August 26 puts the case well. We can use
the bomb, it says, “to compel all other
great states to develop bombs of their
own, with the result that war would be
reduced to levels of more appalling hor-
ror than it has so far reached.” Or, it
goes on, “we can use it, while we still
have a monopoly, to compel all nations
to internationalize the weapon, to put it
under a genuinely international . . . au-
thority, to establish international inspec-
tion of all uranium ores, mines, nuclear
energy plants, all research in atomic
physics.” But, it adds, “even for that we
have not too much time.”

Would the plan work? Not certainly;
it is not absolutely foolproof. But no
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other arrangement seems to offer any
hope of working at all. That is the tough
dilemma we face as individuals, as a na-
tion, and as a world. Yet international
control has a chance to work; it can give
us a little time to make it more certain;
it can give us a push in the right direc-
tion.

I is bombs versus brotherhood

In the long run, our main hope lies in
the ability of men everywhere to find and
to practice a new spirit of human brother-
hood. Unless this spirit can triumph
over hate, prejudice, and fear, no politi-
cal solution can be sure. Unless we un-
derstand quickly that the atomic bomb
has made terribly more dangerous the
old conflicts between nation and nation,
race and race, capital and labor, the po-
litical controls will not have any sure
foundation. We must actually practice
the Golden Rule or face disaster. The
churches have been saying this for nine-
teen centuries. This time it ought to be
plain enough for everyone to see. The
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atomic bomb is some punctuation mark!

What does our faith tell us? We know
how Jesus offers men the choice between
abundant life and spiritual death. We
know how lightly at times we have taken
his commandments. The teachings of the
Bible have seemed to make little prac-
tical difference. Well, now it is clear that
if we and the rest of mankind are to sur-
vive, we have to take them seriously. The
love of God and man has become for all
to see the most practical thing in the
world, the one real hope even for our
physical survival.

Dave Boone put it well in his column
in the New York Sun: “It looks as if man
had better start harnessing the forces of
the Spirit, the powers of Holy Writ and
the electrons of the Golden Rule and the
Ten Commandments. The only ‘atomic
bombs’ that will save mankind from now
on are to be found there. . . . If we would
only spend sums like $2,000,000,000 to
harness the forces of God’s teachings what
a break it would be for the human race.
No uranium is needed as a medium for
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that. Just the medium of vital, crusad-
ing churches with the ablest, most force-
ful, most intelligent men in our citizen-
ship, aglow and aflame with the spirit of
the prophets.” That's not a preacher

talking; that’s a newspaperman writing
for the man in the street.

If we are to escape destruction and
gain the fine possibilities of the Atomic
Age, this truth needs to be brought home
to everyone, beginning with ourselves.
Too many of us are Christians in name
only. Too many of us feel that the job is
somebody else’s responsibility and not
our own. Too many of us offer God a
part-time loyalty. These are some of the
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reasons why the present danger is so

great.

Persons are as mighty as afoms

Each of us has to make up his own
mind on his personal responsibilities in
this time of peril; no one else can do that
for him. But let no one think that his
responsibility is small or the job he can
do unimportant. The atom seems in-
significant, merely a unit of matter. Yet
when that atom is linked with others in
a chain reaction, it is powerful enough

IVOTR WERE::]
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to destroy the world. Just so, every in-
dividual person counts in moding public
opinion, in shaping government policy,
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in deciding world events. Each of us
needs to act as if the whole responsibility
were his own, for in one sense it is.

There are several things we can all
resolve to do:

1. Hold tight to the idea of the United
Nations Organization. Talk it up; don’t
let others talk it down. It is our big hope
for substituting institutional co-operation
in place of conflict.

2. Stand for fair play in the treatment
of all persons in our population. There
are a few hare-brained professional haters
in our country, preaching intolerant doc-
trines. Some of them have quite a fol-
lowing. Don’t be taken in by their false
patriotism.

3. Among your friends you will doubt-
less find a few who jump to conclusions
too quickly, or thoughtlessly express prej-
udice toward Jews, Negroes, Catholics, or
other groups. A little tactful work on
your part may help them take a fairer
attitude.

4. We can practice in our own daily
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life the principles of justice and good will
that are at the center of Christian faith.
We must find ways to give it expression
in all community, national, and world
relationships.

5. We can take an active part in help-
ing the Christian churches, and all for-
ward-looking community agencies and
programs, to bring Christian principles
in an effective way before all of the peo-
ple everywhere, and thus to lay the foun-
dations for a durable Atomic Age.
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