SGIENTISTS say that the secrets of the

atom are going to become more
and more important to us during the
course of the next few years.

They do not refer to the atom and
hydrogen bombs which, after all, are
purely weapons of destruction and
which will have to be done away with if
at all possible.

There is a clue to their real meaning
in our chapters on space travel. If
only some means can be found of
driving rocket ships by means of atomic
energy, voyages to Mars and Venus
and perhaps to more distant planets
will become an early possibility.

More will be said about this and
other uses of atomic energy later.

But before we can really understand
this kind of energy, we must take a
closer look at the atom to find out just
what it is and how 1t works.

What the World is Made of

If you have done chemistry at school
you will already have heard something
about the elements—things like oxygen,
potassium, sulphur, and iron.
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You will probably have heard also
that there are about 100 of such elements
and that everything in the world is
made up of them.

You may also have heard that each
element is different from all the rest,
and that one element cannot be changed
into another.

The last two statements are now
known to be only partly true. As you
will see in a moment, the atoms of
all the elements are made up of the
same kinds of ‘ particles ” ; further,
the atom of one element can be changed
into that of another.

What is an Atom ?

Let us have a look at an atom to
see just what it is.

Imagine taking a piece of gold—
only a small piece weighing about an
ounce. We start dividing 1it, first into
halves, then into quarters, then into
eighths, and so on. We go on dividing
it until any one piece is so small that
it is invisible to the naked eye.

We do not stop there. With the aid
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of powerful microscopes we go on
dividing ; and when the microscopes
are no longer of any use to us we still
oo on dividing—until we can divide no
longer.

We have now produced pieces of
gold which are the tiniest that can
exist. If we divide any further, the
pieces which result will cease to be
oold ; they will become something else.

What we have is a heap of gold
atoms.

Each single atom is very small in-
deed. Itis somewhere about one forty-
millionth of an inch across ; that is,
if we took 40 million of them and laid
them out in a single line, that line
would measure no more than one inch
from end to end. The number of
atoms which could be placed in a
single line across the top of a pin-head
would be about two million, and if you
tried to count this number you would
be counting day and night for about
eight days without stopping.

What an Atom is Made of

The meaning of the word afom 1is
indivisible, and that was how earlier
scientists thought of i1t—as being in-
divisible.

But we must be careful these days
not to take that word wndiwvisible too
literally. It is true that we could not
take one of our atoms of gold and
divide it any further if we still wanted
to keep it as gold ; but we can divide
an atom and thereby produce something
else.

To see how this can be done, let us
see what an atom 1s made of.
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Starting with the simplest kind
of atom—that of hydrogen—we can
represent it, as in the drawing
below, rather like a world with a

moon revolving round it.

AHYDROGEN ATOM
can be imagined as a
sort of Earth with its

ot ":.\
\ Moon, the Earth being
|\ called a2 ‘' nucleus™

/
[
'\ +. I and the Moon an

\ / ‘“electron’’., Atoms of
N / other elements have
S / larger nuclei and num-

S
IR e bers of electrons, as

HYDROGEN ATOM shown later.

In atom language, the *° world  is
called a nucleus, and the °° moon ” 1is
called an electron.

You will notice in the diagram that
the nucleus 1s marked with -+ and
the electron with a —. These signs
represent charges of electricity, the -
being positive and the — negative.

Now there is something you should
know about electrical charges, and it
is this : a positive and a negative
charge will always attract one another,
but two positives or two negatives will
repel each other. Or, as our physics
teachers put it, unlike charges atiract ;
like charges repel.

Going back to the earth-and-moon
idea for a moment, you know that the
moon revolves round the earth, and
that if it did not do so it would fall
on the earth because of the attraction
of gravity. The force which keeps it
from falling on us is known as cen-
trifugal force.

Exactly the same kind of thing 1s
thought to happen within the atom.
The electron moves around the nucleus
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with sufficient speed to prevent it from
““ falling into ” the nucleus ; with
sufficient speed, in fact, exactly to
counteract the attraction which exists
between the positive and mnegative
charges of electricity.

Inside the Nucleus

We think of the electron as the
smallest particle of negative electricity
which can possibly exist. And, being
logical, we might also think that the
nucleus is therefore the smallest particle
of positive electricity which can possibly
exist.

Would we be right ? Well, look at
the next diagram of an atom.

A NEON ATOM has

|0 electrons revolving
in two orbits, as shown
here. Neon is the ele-
ment which is put into
electric-tube advertis-
ing signs to make
them glow vivid red.
It is a rare gas.
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NEON ATOM

It is of the element called “ neon ”—
the rare gas which is put into those
neon tubes which glow so brightly as
advertising signs. Here you see that
there are 10 electrons revolving around
the nucleus. In fact, the nucleus is
holding 10 negative electrical charges
to 1t. Qute clearly, therefore, the
nucleus of neon must have 10 positive
charges, whereas the nucleus of hydro-
gen has only one.

And so, while all electrons may be
considered alike, the same cannot be
said of all nuclei.

If we opened up a nucleus of neon,

we would find that within it were 10
positively-charged particles, and the
scientists call these particles protons.

We are now able to redraw the
atoms of hydrogen and of neon showing
not only the numbers of electrons each
have, but also the numbers of protons
which go to make up their nuclei.
They would appear as follows :

@ = proton
O = electron

(O = neutren

THE NUCLEUS of hydrogen has only one

proton ; the nucleus of neon has [0. The

signs shown left are those used in later drawings
of atoms.

Notice from these drawings that
while the hydrogen nucleus has only

one proton, the neon nucleus has 10
protons.

Atom ¢ Particles *’

So far, the atom seems to be made
up of two kinds of “ particles > (they
are called particles for convenience),
but this 1s not the end of the story by
any means. There is a third particle
which 1s of great importance to us—
and to the nucleus.

This particle is a sort of neutral, for
it has neither a positive nor a negative
electrical charge. In other words, it
can be added to an atom without being
either attracted or repelled.

It 1s called the neutron.
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