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This view of philosophy appears to result, partly from a wrong con- ( 3 Oé‘)
ceptions of the ends of life, partly from a wrong conception of the kind of ™' Q 3
goods which philosophy strives to achieve, Physical seience, through the '
medium of inventions, is useful to innumerable people who are wholly
ignorant of it; thus the study of physical science is to be recommended,
not only, or primarily, because of the effect on the student, but rather
because of the effect on mankind in general. Thus utility does not belong

 to philosophy. If the study of philosophy has any value at all for others
than students of philosophy, it must be only indirectly, through its effects.
upon the lives of those who study it. Tt is in these effects, therefore, if any-

- where, that the value of philosophy must be primarily sought. _

. @ But further, if we are not to fail in our endeavour to determine the value
of philosophy, we must first free our minds from the prejudices of what are
wrongly called ‘practical’ men. The ‘practical’ man, as this word is often

- used, is one who recognizes only material needs, who realizes that men
must have food for the body, but is oblivious of the necessity of providing
food for the mind. If all men were well off, if poverty and disease had.been
reduced to their lowest possible point, there would still remain much to be
done to produce a valuable society; and even in the existing world the

. goods of the mind are at least as important as the goods of the body. Itis
exclusively among the goods of the mirid that the value of philosophy is to-
be found; and only those who are not indifferent to thege goods can be per-

_suaded that the study of philosophy is not a waste of time,

@ Philosophy, like all other studies, aims primarily at knowledge. The

knowledge it aims at is the kind of knowledge which gives unity and
system to the body of the sciences, and the kind which results from a
critical examination of the grounds of our convictions, prejudices, and
beliefs, But it cannot be maintained that philosophy has had any very great
measure of success in its attempts to provide definite answers to its
questions. If you ask a mathematician, a mineralagist, a historian, or any
other man of learning; what definite body of truths has been ascertainéd
by his science, his answer will last as long as you are willing to listen, But
if you put the same question toa philosopher, he will, if he is candid, have
to confess that his study has not achieved positive results such as have been
achieved by other sciences. It is true that this is partly accounted for by the
fact that, as soon as-definite knowledge conicerning any subject becomes
possible, this subject ceases to be called philosophy, and becomies a
separate science. The whole study of the heavens, which now belongs to
astronomy, was once included in philosophy; Newton's great work was.
called ‘the mathematical principles of natural philosophy’. Similatly, the
study of the human mind, which was a part of philosophy, has now been
separated from philosophy and has become the science of psychology.
Thus, to a great extent, the uncertainty of philosophy is more apparent
‘than real: those questions which are already capable of definite answers
+ "are placed in the sciences, while those only to which, at present, no definite
answer can be given, remain to form the residue which is called philosophy.

(B Russel, SeTatton. of Philosophe, 1998)
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@ "We know of two fundamental forces on the macroscopic scale
that we experience in daily life: the gravitational force that
binds our solar system together and keeps us on eatth, and the
‘electromagnetic force between electrically charged objects.
"Both are mediated over a distance and the force is. propor-
tional to the inverse square of the distance between the objects.
Isaac Newton deseribed the gravitational force in his Principia
in 1687, and in 1915 Albert Binstein (Nobel Prize, 1921 for
the photoelectric effect) presented his General Theory of Rela-
tivity for the gravitational force, which generalized Newton’s
‘theory. Binstein’s theory is perhaps the greatest achievement
in the history of science and the most celebrated one. The laws

@ for the electromagnetic force were formulated by James Clark
Maxwell if 1873, also a great leap forward in human endeavour.
With the advent of quantum mechanics in the first decades of
the 20th century it was realized that the electromagnefic field,
including light, is quantized and can be seen as a stream of
. particles, photoné. In this pictare, the electromagnetic force
can be thought of as a bombardment of photons, as when one
object is thrown to another to transmit a force. In a similar

* .way the gravitational force is believed to be transmitted by -
particles called gravitons, but since the gravitational force is
some 10" times weaker than the electromagnetic force, they
have not yet been. detected.

@ The electromagnetic force holds the atom to gether gince
the nucleus and the electrons carry electnc charges. The com-
position of the nucleus was, however, not understood in the
early days of the quantum era, but there was a commen be-
lief that it consisted of protons and electrons. In 1932 James
Chadwick (Nobel Prize, 1935) discovered electrically net-
tral radiation from the nucleus and could establish that it con-
sisted of a new type of elementary particle called the neutron.
Twa years later, Eugene Wigner (Nobel Prize, 1963) showed

- that there mist be two distinct nuclear forces at'play within
the nucleus, a weak force that is responsible for the radicac-
tivity and a strong one that binds-the protons and the neu-
trons together. Both of them act only over a very short range,
of the size of the nucleus, hence they have no mactroscopic

@ analogue. Only a year after Wigner’s work, the young Japa-
nese student Hideki Yukawa (Nobel Prize, 1949) proposed
that the strong nuclear force is mediated by a new particle in
analogy with the electromagnetic force, However, the elec-
tromagnetic force has a long range while the strong force
has a short range. Yukawa realized that, while the electro-
magnetic force is mediated by massless particles, photons,
the strong interactions must be mediated by massive particies.

(APPS. Bull, Vol.44., Dec.Zo05)



