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SIR C. V. RAMAN AS A MAN OF SCIENCE AND HIS INTEREST IN GEOLOGY

I. RAMA RAO
Former Professor of Geology, University of Muysore

MONG the leading savants who have held

aloft the torch of science in India and
added to its lustre by their own outstanding
contributions, and enabled it to shed its light
far beyond the confines of our country, the
name of Sir C. V. Raman will ever occupy an
honoured position, He belongs to that galaxy
of scientists who appear on the scene, in the
history of science, from time to {ime, and who
are remarkable not only for their own direct
contributions in their special subjects, but more
so for enlarging the scope of their studies and
opening out new lines of enguiry by their far-
sighted vision and versatile outlook, thus lead-
ing to co-ordinated research in different direc-
tions so as to make our knowledge of science
more complete and comprehensive, They stand
out for all time as the beacon-lights which
guide and illuminate these new pathways of
science ; and their greatness, far from Dbeing
dimmed by the passage of {ime, actually grows
as the years pass by, and we begin to recog-
nise more and more fully the magnitude and
importance of their fundamental contributions ;
and even long after they have disappeared
from the scene, their memory will continde
to serve as a perennial source of inspiration
to the younger men.

Sir C. V. Raman was a specialist in Phy-
sics; but he was not the kind of scientist
whose specialisation ultimately resulted in his
knowing ‘more and more about less and less’
even in his own subject. He was one of the
great master minds who maintained that all
cscientific endeavour should be to try and suc-
ceed in effacing the conventional lines which we
often draw between subject and subject and
thus ‘compartmentalise’ them. He firmly be-
lieved that all science is one and indivisible ,
and its ultimate objective should be to ‘unite
and not ‘divide’ knowledge,

With his most versatile outlook, Dr. Raman
developed, apart from physics, a keen attach-
ment to all other branches of science, in seve-
ral aspects of which he was greatly inlerested
as a physicist.  What attracted him to these
other subjects was the opportunities they gave
him to express his love and admiration of
“Colours in Nature”—tihecir origin and percep-
tion—in the fundamental anderstanding  of

which he was so involved as a man of science
and which ultimately led him to his famous
work on the “Physiclogy of Vision”.

Sir Raman’s contacts with geology started
with his absorbing interest in the colours of
minerals: He was siruck by the endless variety
In coloyr and lustre exhibited by minerals
and he soon set about making a thoroughly
representative collection of these from all parts
of the world, now seen as the most beautiful
part of the Museum in the Raman Institute.
‘Diamond’ was the mineral which first attract-
ed his attention by its many unique crystallo-
graphic and optical properties: and this bew
came the subject of his very intensive research
as a physicist for several years, resulting in
the publication of several monographs of the
greatest value and importance. He retained
his interest in this mineral till the last. and
had got together one of the best collections of
‘natural diamonds’, He took a special interest
in the geology of the diamond mines of India |
and only a couple of vears back he gave a
most illuminating lecture on this subject,

Apart from the diamond, the other minerals
which attracted his special attention wereg
those which exhibited the most striking optia-
cal features like ‘iridescence’ ‘fluorescence’,
‘opalascence’, and ‘play of colours’. He studied
these phenomena as a physicist and offered
new explanations for these optical effects.
Sir Raman was always wiling to address
gatherings of geolcgy students, and was a fre.
quent ‘lecturer’ at the meetings of the Ceow
logical Society of the Central College, where

his very preSence was a source of inspiration
to all of us,

Any geoclogist who, like the present writer,
had opportunitics of meeting Sir C. V. and

talking to him intimately about recent deve-
lopments in any aspeet of geology,—as for in-

stance, micropalaeoniology which is so far IC-

moved from physics—was soon struck by his
amazing capacity 1o follow all that you said
with a clear insisht into the nature of your
problems ; and he would soan follow up by
putting a number of quostions of a fundamen-
12l character in the concerned field which were
most thought-provoking and immediately open-

cd out an alogetber new oullook in YOour
approach,
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Sir €. V. Raman was not merely a ‘physi-
cist"; he was a true ‘scientist’ in the widest
and fullest sense of the term. He had an end-
less curiosity to probe into and unravel the
mysteries of Nature in all their diversity and

Professor Raman—The Artist-Scientist
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the results of his scientific work have there-
fore an enduring impact on all branches of
science ; and it is onhly natural that all scien-
tists will remember him with the highest
reverence, regard, affection and goodwill.
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G. N. RAMACHANDRAN

Indian Institute of Science, Bangalore
and
Department of Biophysies, University of Chicago

EArLy INTEREST IN MuUsIc

one were to summarise Professor Raman's

F

I life as a scholar, one would say that he
was a Sclentist to the core. Science was the
only thing that mattered to him and the pur-
suit of scientific enquiry was the one domi-
nating impulse that led him through all &is
life. Even in science, Raman had always been
fascinated by the beautiful part of it; beauty
not only in the theory, but also in the objects
and phenomena which he studied during his
researches. It is not surprising that the ear-
liest studies taken up by Raman were in the
field of musical acoustics. Starting from the
monumental work of Helmholtz, he devoted
his time to the study of musical instruments,
the quality of their tone and the theory of
producticn of the musical tone by these in-
struments. His classical work on the theory
of bowed strings is well known, and it is not
at all surprising that the editors of the Hand-
buch der Physik chose Raman to write the
article for them on “Musical Instruments and
Their Tone” (1827).

MoLEcULAR SCATTERING OF LIGHT

The study of acoustics is intimately connect-
ed with the study of vibrations and waves, and
it is not surprising that Raman’s interests pass-
ed from his early love for acoustics on to a
life-long devotion to optics, the other great
domain of classical wave mechanics. In fact,
if one may talk of a unifying trend in the
scientific work of Raman, it may be said to
reside in the study of wave phenomena. His
very first paper, which he published as a young
sfudent when he was a teen-ager, studying in
the bachelor’s degree class of his college, was
devoted to the diffraction of light. In fact,
diffraction is nothing but the result of the
interaction of optical waves with material
media, and this one aspect has dominated

Raman’s researches right from 1914 to the very
end of his life. When he was called to take
up the chair of Physics in Calcutta, he devoted
his time immediately to the study of the dif-
fraction of light by the molecules in a con-
tinuous medium, and came out with his first
monograph on the “Molecular Diffraction of
Light” in 1922. It was this interest in the
intercction between light and matter that led
him to study this subject in intimate detail
during the decade of the 1920's, and which cul-
minated in the celebrated discovery of the
scatlering (or diffraction) of light with change

of frequency, which is known as the Raman
Effect, in 1928

PHOTON-PHONON INTERACTIONS

The fact that the diffraction of light by a
continuous medium is associated with the
existence in it of acoustical waves, traversing
the medium in all possible directions, was also
enunciated during the 1920’s, and this pheno-
menon 1s known after the name of Leon Rril-
louin, the well-known French scientist. Raman
was fascinated by this type of interaction bet-
weerl one wave and another and sought to
establish the possibility of there being a change
In frequency of the light wave as a result of
its interaction with the thermal sound wave
in the medium. During the 1930's, a number
of papers appeared from the Raman School in
Bangalore in which this change in frequency
was demonstrated by interferometric methods.

At about the same time, Raman realised
that, the same theory which explains the scat-
tering of light as the interaction between light
waves and thermal sound waves, in which the
sound waves are incoherent and are going in
all directions, could zalso be developed to take
care of the coherent diffraction of light waves
by sound waves. This phenomenon was ob-
served in Germany in the early 1930's with



