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1. What Is Science?

Now let us atteﬁipt to define science. 1 say “to attempt” because
science is such a many faceted entity that it is a difficult matter to
decide where to begm If we go along with a common dictionary
definition that science is knowledge gained by systematic study ,then we
must include almost anything that has been studied systematically. '

It seems d&mi:le to narrow tlie field by saying that we are trying

“to define what is meant by natural.science. Natural science includes the
broad fields of astronomy, biology, earth science, chemistry, and
 physics. Note that mathematics is not included as a natural science. It
is an invention of man,a most useful tool of all branches of natural
science because, as Lord Kelvin once said, “When you can measure
what you are speaking about and express it in numbers, you know
something about it; but when you cannot express it in numbers, your
knowledge is of a meager and unsatisfactory kind” . Lord Kelvin was,
of course, being arbitrary? in the last part of his statement. Reducing
all scientific knowledge to mathematical expressions is not requisite to
gaining understanding of or utilizing much of the accumulated
information we have about the natural world. 3
Natural science certainly is a bédy of systematized knowledge and
it is accumulating at an almost alarming rate. During the past 150 years
our knowledge of the natural world has been doubling every 15 years.
Just what does this mean? Let us say that we had 10 units of scientific
knowledge ‘150 years ago and this is going to be doubled every 15 years
for a total of 10 increments or doublings. * We now have 10,240 units
oo



of knowledge. Fifteen years (or less) from today we will have
accumulated twice as much knowledge about the natural world as we
now possess.-Already there is no argument against the statement that no
one person can possibly have complete knowiedge of even the most
limited part of any branch of natural science. L

But science is more than what people know and have recorded in
tons and tons of books, journals, papers, monographs, microfilm,
tapes, lab notebooks, etc. Science also is a method of learning about
nature that produm reliable results. it is the systematic pursuit of
knowledge using nature itself or laboratory models and experiments.
Galileo, for example, set out to systematically investigate Aristotle’ s
speculations about the nature of forces and motions. He did this by
experimenting with moving objects and the forces acting upon them.

Science also is extrapolating new knowledge from what has- done
before. Sir Isaac Newton did very little experimenting with forces and
motion (although, he may have watched that apple fall) ,but he knew
what Galileo and others had done and, in a sense, put it all together in
his laws of motion and gravitation. And Einstein did not alter time or
matter or change matter to energy, but he developed his theories by
‘observing nature and building on what others had done before him.

Science as an occupation is like any other one, it can be exciting or
it can be drudgery,and frequently it is both. Pure scientific research
usually is done with no thought of application or profit;it is a job to be
done. 1 vividly recall a visit some years ago to the synchrocyclotron
near New York city that was operated by Columbia University and
financed by the U. S. Navy. We admired the innermost innards of the
machine, the great concrete shielding bolcks, the monstrous magnet,
and the excellent cloud chamber photographs that were being obtained.
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Near the end, one member of the group asked our young physicist
guide, “But what good is all of this? What can it be used for”? The
guide replied that he was not in any way interested in or concerned with
possible applications. His job was to learn as much as he could about the
energy relationships within the nuclei of atoms. If anything practical
ever was done with the konwledge, it was someone else’s problem. :
So there is pure science and applied science. If engineers and
technicians did not apply the principes discovered by pure science
research, we might still be starting-fires with a couple of sticks. Andre
Ampere discovered the basic principle of the electric motor many years
before Joseph Henry described how the principle could be put to
practical use. And it was many more years before electric motors were
used to drive the first streetcars. a
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