Summary of popular lecture
on

"Parity in Nature!'

By parity is meant the p:inciple that all phenomena
in nature could be explained'on the basis of a few simple
and fundameﬁtal laws. The whole progress of the physical
and biological sciences 1s a striking confirmation of the
fact that man has struggled for ages to percieve such
parity in nature,

But one can immediately notice striking differences
between biclogieal and the physicists in their approach
towards finding such fundamental laws of nature., While
mighty revolutions are taking place in the concepts of the
physiecal sciences, the'biologistﬂféppears tc be looking on
these with detschment and exercising great restraint about
stating new laws in his own subject. This attitude éould
perhaps be appreciated if we not e that Biology is still
a young subject, and most complex one because of the hypo-
thesis of evolution by natural selecticn, containing the
laws of adaptation, competition and survival, and implying
that there need be no theory of the origin of life at all,
Another kind of complexiiy arises because of the validity
in biology of the view that the design of an existing product
is relative to its way of life, This is something like the
principle of indeterminacy in physics, and Ieads to the
result that the technique of recognising that not only
general statements but their opposites alsc are meaningful
appears velid in biology. A third complexity is the preval-
ence of the noticn of a general type of complemenﬁarity which
states that one understands the laws of nature only when
congiders all the three questlons each independent of the
others viz the question: of mechanism, the question of
adaptation, and the twin questions of embrpogeny and evolu=

tion., The most complex nature of biology, however, is that

it is a science of _ife without defining life, bat only
: .‘7 = .2
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recognising it, It is because of such complexities that
biologists do not watn tc theorise like physicistsi but a
time 1s certain to come when the biological seiences, having
grown old encugh, will indulge in abstract theories which
will put into shade the extravagant *heories of modern physics.

Coming to the physigal sciences themseives, one could
trace 2n interesting evolution in the attempts‘of physlcists
%o perceive parlty in nature. Based on Newton's law of
motion, and generalised by deep and beautiful mathematical
analysis developed by BEuler, Legrange, Laplace, Jacobiand
Hemilton, classical physics held swey for neariy two centuries
until the disccvery of electromagnetism by Faraday and Max=
well, It was/that Einstein formulafed relativistic mechanics
and quantum mechanics was created 5§f§gﬂr, de Broglie,
Schrodings, Dirac, Heisenberg and Pauli based on Rutherford's
epoch making experiments, Further attempts at the search

of uniform laws ere lllustrated by considering advances in
the reglon of elementary particls physies, A fundamental

developuent was the relativistie quantum theory of Dirac
leading to discovery of new anti-particles and the processes

of annihilation and ereation of elemetary partiecles, Further ‘

experimental'discovery of other elementary particles 1like

the ssveral types of mesons and hyperons, and a new process
of spontaneous decay of several particles into other types
greatly complicated the position. The interaction between
several types of elementary particles holds the centre of
interest in the subject today, and new theories have been
developed to re~examine Dirac's work kecping the quantum
principles in tact, but trying to consider the invariance
of these interactions and discontinuous relativistic trans-

formations like space reflexion denoted by by P, time=-reversal
denoted by T, and also under the new type of transformation

of particles inte antiparticles dencted by C, In this cate=
gory falls the famcus C P T= theorem of Paull that if one of

the operators is not conserved, at least one other also must

ses®
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not be conserved leading to five possibilities. Recent
examination of this by Lee and Young for the particular
interaction of B - decay viz ( Dbeing
the neutrions) showed that P and C are not conserved .-
this interaction, and this conelusion, was verified by the
experiment of thus
leading to the result that is a right handed screw, and
( the anti-neutrino) is a left handed screw, and mirror
imagecs are nothingl A consequence eof Pauli's theorem in
this case is that T may or may not be comsBrved, and experi=-
ments have not yet decided this. If the latter be true, it
leads to difflculties in statistical mechanies and thermodyna=
mics about reactions and reversible reactions, and also to
speculations, that at some previous history of the universe
when conditions of extrmme aensities and extreme temperatures
existed, ordinary thermodynamics did not hold, At legst
if C P invariance is valid, and hence also T invariance,
then the world we see in a mirror would obey different
physical laws, but would obey the same physical laws as in
an anti=world and this difference may be due te an aceident

in history of our part of the Universe,

Tkw rapid advance of exnpv"m@n"ﬂ’ evinaultn Xon LS F

some of which by thelr very nature have
to bey classified as gtrange particles and have necessitated
ascribing/them a new quantum number called the gtrangeness S.
A further study of the large number of interactions between
the several types of elementary particles, whech number 32
at present, have led to the classification of these inter-
actions as strong, electromagnetic and weak with relative
strengths 1 1 10*2 10-1‘ with B decay mentioned above as
a typical example of the last life, and besides a fowr th type
called a strange interaction ie decay of strength particles

has also been added. Complex experiments are being performed

to decide the question of conservation of CyP and T in the
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several types of interactionrs, and the physieist of
today.appears to be baek in the position of the Chemist

in the pre~Rutherfordian ers working with 92 particles

and amgsing vast informstion regarding interactions between
them, but failing teo perceive a parity in nature,

Auong the elemetary particles, the photon and neutrino
{ ) appear the most romatie, and the mupteriocus , apart
from having helded in proving the viclation of P in weak
interactions, appears destined to play an important role in
future developments attempting to absorb Einsteins general
relstivistic theory of gravitation into the main stream of
guantun mechanics, Gravitational attraction as compared
with ctucr interactions ls weskest being of the order of
10734 opd ir gravitational theory be quéntised, and we can
telk of 'gravitons' as élmentary partiecles, it would be
most interesting to find how they are Related to the neutrinos,
For this the great open questiom of cosmology dealing with
the Yboundory conditions' satisfied by the universe at its
beginning have to be answcred by observation, Important
irpovations in this direction may arisc in the next few
deesdes out of astronomieal observations relating to cesmolo~
glsal questions made possible by elaborate equipment assembled
in spuiniks in interplanetary space. But a clear understand=
ing of the problems of elementary particles physics appears
possible only when a stlll deeper mathematical anaylysis
is made of existing quantum field theorles of the nature
that Hamilton's theory diéd tc classical physics.
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