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partments belween one subject and another
and this was to be seen in his lectures draw-
ing analogies from ohe discipline to another.

I do not remember a single occasion when,
Professor talked with me anything other than
academic problems. When we were discussing
some problem, he received the day’s dak which
contained a letter from Professor V. M. Goldt-
schmidt that he would accept an assignment
in the Institute. A letier from a iop sclentist
in the Siemens had also been received indi-
cating that he too would accept an assignment
in the Institute. Professor was perhaps in con-
tact with a number of others also.

His encouragement to beginners was unsur-
passed. One day when T told him that I had
found the explanation of the Raman line in
diamond which had been mentioned by him as
an outstanding problem in his Nobel address,
he asked me what it was. T said that the Raman
line was to be attributed to the mutual vibra-
tion of the two face-centred laftices compos-
ing the diamond lattice ; he simply yelled out,
“You are right, you are right,” and insisted
that the research paper should be immediately
written up. He was in ecstasy over this work,
I found myselt elected to the Fellowship of
the Indian Academy of Sciences at the age of
23 years of which Professor had given no ink-
ling to me,

One day, Parthasarathy was {o give an
account of the determination of the velocity
of sound In organic liquids by the method of
diffraction of light by ultrasonic waves, Hardly
had he finished the description of the experi-
mental set-up, than Professor raised the query
-—What is the number of diffraction orders
expected on the basis of Brillouin's theory ?—
The reply was two first orders of weak inten-
sity. What was the fact, was the next query.
A number of diffraction orders not in agree-
ment with the theory. Professor went to the
board and said that the theory should be deve-
loped in & Qifferent way. A. sound wave creates
compressions and rarefactions. A light beam
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would be slowed in the region of compres-
sions and it would move faster in the region
of rarefactions, and 50 a plane wavefront would
become a corrugated wavefront like a zinc
sheet used for building purposes. Professor
said that an analysis of this corrugated wave-
front would explain the unexplained results.
When I went to him next day giving an ex-
planation of the results on the basis of his
ideas, he saild it was all correct and that start-
ed a series of papers by him and myself which
has come 1o be known in literature as Raman-
Nath Theory. Though his outlook was essen.
tially that of an experimental physicist, he
wculd insist on the physical significance of
every theoretical result, He had a stock in
trade of certain physiecal resulis and he would
liberally draw on them to explain results in
a different subject altogether, Once Profes-
sor Max Born exclaimed, “He leaps over
Mathematics.’

In November 1969, he and Lady Lokasundari
Raman were graciously pleased to aftend the
marriage reception of my daughter. Professor
drew me aside outside the reception hall and
told me for nearly half-an-hour that his latest
problem was to give a proper theory of earth-
quakes. The present theories were based on
models which were highly deficient as they dig
not properly take into account the shape of
the earth and the wave nature of the disturb-
ance,

The blue of the sky, the blue of the sea, the
colours of shells, the colours of flowers, the
music of pianoforte string, the music of the
Indian musgical drum, molecular vibrations,
diamond and its properties, crystals, nature of
vision, make a gamut of beautiful things which
he pursued, and so long as these beautiful
things are there, Professor's name will always
be there to guide further work. Truly it can
be said of his motto in life-—

‘Beauty is truth, truth beauty’—that is all

Ye know on earth and all ye need to know.

(IXEATS).
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T is scarcely npossible in an article of this
type to do full justice to Professor Raman’s
monumental contribulions to Optics and Dif-
fraction which extended over a period of six-

and-a-half decades, We shall, therefore, cone
fine our attention to an aspect of his work
carricd. out in Bangalore boetween YOQrs
1935-1917,
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In 1932, Debye and Sears! in the United
States and Lucas and Biquard? in France de-
scribed some beautiful experiments on the dif-
fracticn of light by ultrasonic waves in a
Ilquid. A parallel beam of monochromatic light
1s incident normally on a rectangular cell con-
taining a liquid. If the liquid is traversed by
ultrasonic waves generated by a quartz oscil-
later placed at the top of the cell, diffraction
specira are seen in the transmitted beam,
similar to those produced by an ordinary ruled
grating, the diffraction maxima satisfying the
condition sin § = % nA/A¥, where M and A¥
are respectively the wavelengths of the inci-
dent light and the sound waveg in the medium.

These c¢xperiments ‘were suggested by a
ihecry given earlier by Brillouin of the scat-
tering of light by thermal waves in a homo-
geneous medium. The thermal waves give rise
to periodic stratifications in the refractive in-
dex, so that the light scattering may be locked
upon as a Bragg reflexion. The velocity of the
waves produces a small Doppler shift in the
frequency of the scattered light. In fact, Raman
and his co-workers applied this technigque to
investigate the dispersion of hypersonic velo-
cities in liquids at very high frequencies. Their
measurements provided the first conclusive evi-
dence of the existence of a rigidity modulus
in ordinary liquids at these frequencies, a re-
sult which had an important bearing on mole-
cular theories of the liguid state.

The diffraction by artificially generated elas-
tic waves, however, turned out to be a much
more complex phenomenon, and it was clear
that the elementary theory of the optical grat-
ing did not suffice to explain the observa-
tions. The intensities of the higher order spec-
tra were considerably greater than expected
from the simple theory. Furthermore, the in-
tensity distribution in the different spectira
varied in en irregular manner with the change
of wavelength and direction of the 1incident
light. as also with the change of amplitude of
the sound wave. Debye and Sears! at first
attempted to explain the higher orders as due
to overtones in the quartz crystal. Theories
were proposed by Debye,* Lucas and Biquard?
and Brillouin® bul none of them accounted
for the intensities of the higher orders and
their variations under different experimental
conditions.

In 1935, Raman and Nagendra Nath® put
forward an elegant explanation of the pheno-
menon which at once proved to be a specta-
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cular success. In his treatise on Ultrasonics,?
Bergmann wrote of this theory: “It was a
great achievement on the part of Raman and
Nagendra Nath when they succeeded in clear-
ing up the greater part of these phenomena,
some of which are very complex, in several
of their publications....,” The basic idea
underlying the Raman-Nath theory is that the
sound wave acts as a pure phase grating so that
the emergent optical wavefront is corrugated.
This idea at once led to quantitatively satis-
factory values of the intensity distribution of
the spectra and of the Doppler shifts in the
irequency of the diffracted light,

There has been continued interest in the
theocry because of the large number of appli-
cations of the effect in technology and indus-
try. (A full list of references to such applica-
tions can be found in Section 10.2 of the annual
indexes to the Journal of the Acoustical Society
of America.) Various refinements of the theory
have been developed in subsequent years. A
notable contribution was that of Bhatia and
Noble,8 who derived a general and rigorous
electrcmagnetic treatment of the prhenomenon.
Despite the formal rigour of these later {reat-
ments, it is clear from recent publications% 10
that, 1n practice, the Raman-Nath equation
ctill offers the best method of computing the
intensities of the spectra.

The idea of the phase grating has been used
in the theory of scattering of high energy par-
ticles by a central force (see, e.g., ref, 11) and
also In the interpretation of polarized diffrac-
tion patterns from cholesteric liquid crystals.12
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