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1, THE ATOM

A man trying to see a single atom would be some-
what like & man trying to see a single drop of water
in the ocean while flying many miles above it(13, He
would see the results of a great many drops of water
having come together. But he certainly would not be

able fo see a single drop of water.

In much the same way, we can see the results
when & great many atoms have grouped together to form
a grain of sand or a drop of water. But there is no
method known to science today that can make it possible

for us to magnify a drop of water encugh fo see one

single atom~—atoms are so very, very small(2), In just
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one drop of water there are about 3,300 billion billion
atoms! That number is written by putting eighteen
zeros after the 3,300! How long do you think it would
take you te count that many aloms, if you could count
one a second, day and night? It would take one hundred
thousand billicn years! We can begin to realize how
tiny atoms are when we know it would take that long
just to count the number of atoms in a single drop of
water.

In spite of its smallness, however, we can get a
reasonably clear picture of the atom by using an in-
strument that is more powerful thanm any microscope.
That instrument is our imagination, and with its help
we can magnify the atom enough so that we can examine
its make-up.

A DROP OF WATER {3
MADE P OF BILLIONS OF
ATOMS

Examining an atoem

Let us examine the simplest of all the atoms—an
atom of hydrogen. Hydrogen is a gas, the lightest-

weight gas there is, In fact, no other substance in the
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world is as light as hydrogen.

We will start with & cubic inch of hydrogen at
atmospheric pressure (or the air pressure at the earth's
surface), 1f it were at a temperalure of 32 degrees
Fahrenheitt3), this cubic inch of hydrogen would contain
about 880 billion billion atoms. Next, suppose we could
increase the size of this cube until it became large
enough to contain the earth. It would then measure
8,000 miles on each side. Now, if the atoms in the
cube were increased in size a like amount, we should

find that they had become large enough to see—for each

ELECTRON
o

THE ATOM ITSELF IS
LARGELY EMPTY SPACE



atom would now measure aboutr 10 inches in diameter!
You would note, first of all, that the atom is
largely empty space. Then, if you could slow down the
moving parts of the atem, you would see that it consists
of nothing more than two particles! “There is one particle
at the center.  Another particle whirls around this central
particle at a iremendous speed—much as a ball on the
end of a string might be whirled around your head.
The center of the hydrogen atom consists of a single
particle called a “proton®. The smaller particle which is
whirling madly about the proton is called an “electron”.
This, then, is the hydrogen atom: a proton in the

center, and an electron whirling about it.
The riddle of electricity

The proton and the electron are two forms of elec-
tricity. The proton has a charge of positive electricity.
The electron has a charge of negative electricity.

When we have said this, we can go no further.
For we are up against one of the great mysteries of the
universe: the riddle of electricity itself. No one can
say—yet—just what these hasic positive and negative
charges of electricity are. But this we do know{): they
are two of the basic building blocks from which the
atoni is constructed.

Between these two Liny particles, the proton and the

electron, there is a powerful attraction—the attraction

4



that s always present between HECTAON THIES

negative and  positive electric s}?ﬁﬂﬁﬁ‘g
charges. This attraction tends fo

pull the electron in toward the

proton. Counterbalancing it is

the tendency that the electron has /

to move tn a straight [ine(52. .

In other words, if there were

no  attractioen, the electron

would fly away {rom the proton ATTRACTWE FORCE PULS
in & straight line. But the FLECTRON INWARD

attraction between the proton and the electron overcomes
this tendency, so that the electron continues io whirl
about the proton. This is very much like the combinatior
of forces that are set intc motion when you whirl &
ball on the end of 2 piece of string. I1f the string
should break, the ball would fly away from your hand
But if it does not break, the string acts as an attractive
force between your hand and the ball. The string keeps
the ball moving in a circular path around your hand.

Two important ideas we have discussed in this chap~
ter are (1) all material things in our world are made
up of tiny particles called atoms, and (2) the hydrogen
atom is made up of two electric particles, a proton and
an electron.
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in spite of
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first of all
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in other words
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2. MORE COMPLEX ATOMS

The hydrogen atom is the simplest and lightest of
atoms. The atoms of other elements are more complex
and heavier. The actual weights are, of course, exceed-
ingly small. It would take 754 million billion billion
atoms of hydrogen to weigh a pound!

The next element above hydrogen, as we go from
the simplest to the most complicated elements(1), is heli-
um. Helium, like hydrogen, is a gas. It is heavier
than hydrogen because its atoms have more particles in

them than the hydrogen atoms do. Next to hydrogen,
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