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RADIO TALK

in cormection with the 89th birth anniversary of Sir C.V.Raman.

AIR Bangalore-6-11-77 at 8.30 A.M.

(1) Tomorrow is the 89th birth day of the late Prof.Sir C.V.Raman.These

birthdays are celebrated year after year in warm \veneration for the great
master who,in the words of one of his papils, was the Father of modern

science in India.Having known him for over half a eenturyshe appears to me

an outstanding example of RAN the immensely creative power of naked scien-
tific genius manifests itself.He had great passion for physics coupled by

an intense enthusiasm and volcanie energy.=ven the most casual observer

could fot faite mise the fire in his sparkling eyes which seemed to radiate

this energy and to be animated by the dynamic force of an active brain.He &
Lived for his work as few men did,and his tenacity of purpose,and ability to

put in hard work were remarkable.His first paper on diffraction of light
appeared in the Philosophical Magazine in 1996 when he was just 18 years old,
and his lest paper on floral colours appeared in the Proc.Ind.Acac.Sei.Vol.7

July,1979 just a few months before his death in Nowember,1979,thus establish-

ing a record of over 69 years of active scientific work.His greatest achieve-

ment was,of course,the discovery of the Raman Effect for which he was award

the Nobel Prize in 1930.The history of seience teaches us that every age has

its own problems which the following age solves and enriches,or casts aside

as profitless.Many pessimists were of the opinion that after the Raman Effect
was exploited by innumerable workers in India and abroad by using it to solve

myriads of problems,its importance as a tool of research would lose its sig-
nificance. we now see is that,with the discovery of the laser,a new

lease of life has been acquired by the Raman Effect by developments known as

the Laser Raman Spectroscopy.The work in this new field has been monopolised

by western workers ,and we hope that in the near future we in this countryw
will lead in this domain also as we did earlier in researches concerning the

lassical Raman spectroscopy.
4

(2) It is perhaps not wellknown that Raman has shown a deep apprecia-



tion of the beautiful in nature in the topics he chose for research.His love of

music,colour,light,vibration,symmetry,harmony and structure bearsample testimony
to his aesthetic outlook.His researches on musical instruments,numerous beauti-
ful phenomena on wave optics,the colour of the sea and the sky,colour in flowers
and in the plumage'birds, iridescent shells and mother-of-pearl,and above all his
studies on the form,symetry,and structure of diamond are some examples of his
love of nature.The very first article in the Proceedings of the Indian Academy

Sciences founded by him in 1934,vizVol.1,No.1,p.1 is devoted to his work on the

plumage of birds,and in No.4.of the same Volume,we find an article by him on the

Mridanga in which he remarks''The mridanga is a ery ancient instrument,and its
acoustical perfection must be considered a remarkable testimony to the inventive-
ness and musical taste. of its progenitors;it is hoped that this short paper is
only the precursor to. a complete treatise on the musica} drums of India ineluding

(3) He encouraged research not only in physics and chemistry,but had

a catholic interest in many branches of science.His interests in geology ,many

9 dm Kk

the
hor dem for

such a treatise

aspects of animal and plant life,specially birds,meteorology,oceanography , instru-
mentation,and the physiology of vision to whééh subject he made striking contri-

exerted a profound influence on the work of not only his students,
but many of his contemporaries.He had planned to build a biological research unit
a mineralogical labotatory,and more than all an astronomical observatory at the
Raman Research Institute founded by him.It is heartening to find that his son.

ond. Mm dun ors Sts
Prof Radhakrishnan who is the Director of this Institute) has been encouraging
astronomical research by bringing together a band of workers on several aspects
of astronomy ,astrophysics,gravitation,and cosmology,and we hope that in course of
time,some fundamental and strikingly original work will emanate from this school.
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(4) Although sn essentially an experimental physicist,he gave great

encouragement to studies in theoretical physics also.Thus,during the yearsP
when Bhabha and myself were working in Sir C.V.'s Department at the Indian Insti-
tute of Science on the scattering of mesons,and relativistic wave equations of

particles of arbitrary spin,he made constant enquiries as to how our work was pro-

gressing,and gave great help in heving ka our results published promptly in the

Proc. IndAcadSei. It 1s no exaggeration to Bhabha's fine contributions tox

the growth of atomic and nuclear science in the country is due in a great measure

to Sir C.V.'s encouragement and inspiration.The same is true of space research in

India since Sarabhai also worked for some time in the Raman School exBangalore.
Sir C.V. laid great stress on the development of indigenous talent in the abundan-

ce of which he firmly believed,and he was against steps that would place restric-
tions on genuine seientifie develoyents undertaken by our scientists either in

pare science or technology.In this connection,I might say with confidence that he

would have strongly condemned the recent moves by the super powers to place safe

gaurds in order to contain the develoyment of atomic energy resources in the eoun-

try,and our Government's indirect,but nevertheless meek surrender to this pressure,

since this would nullify te a great extent the good work done by our scientists in

the field of atomic energy.

(s) Raman was not only @ great investigator,but also a teacher of the

very highest order,most generous towards his students.He has often given away

whole lines of research to them while lesser men might have been tempted to keep

them as their own.Thus,while reading his Nobel lecture delivered at Stockholm on

finds copious references to the work done by a dozen of oe his

students on topics relating to the Raman Effect,and begins to wonder if his

intention was to give (cmt wert page)
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all the credit to his students and underscore his own achievements in the field .

Even before he reached eminence as a Nobel Prise wimer,his classes ,when he was.

Palit Professor of Physics at the Caleutta University,were famous in all
ments of the University ,and in his classes physics seemed to the

tt in the making''.,and there was no teacher in the University who came anywhere

Calcutta University,I once happened to slip into his class out of curiosity to

hear his Leeture.At the end of the hour he noticed me and asked me to meet him in

receive at his hands.of course,he chided me for absenting myself from a regular

class in mathematies,but when I represented to him that the porticular class was

very boring since the coneerned lecturer merely wrote on the blackboard whatever

notes he had made in his notebook without facing the class she appeared to sympa-

thise with me,enquired about my background,what University I came from,ahd 80 On.

I told him that I had teken Mathematics as my main,and physics as my subsidiary

tbe.

near him.During the years 1919-21,when I was a student in the M.Se.classes

his roomsI did so later being afraid all the while as to what punishment I would

Degree

subject for the B.Se of the Mysore University.On being asked as to what I

had studied in Physies,I told him that I knew something of mechanics,heat,electré

city and magnetism,and that I knew practically nothing about Light.He then

diffraction, inteference and so on,and I answered\ to the best of my ability.At t®

the end he remarked '' You see,I was just interested to find out you know about -

things about which you know nothing'ty told me that I was a fool not to haves

taken physics as my main subject.At the end of ny coursest saw him and told him

that I had secured only @ First Class second rank,and not the first rank,he said

+t Dont bother, is important is what you do hereafter.Study some mathematical

physies and try and do some work in that field''.I mst admit that what little
work I have done in theoretioal physics,and what little service I have rendered

to the Academy as its Secretary ,Section(A) for a period of nearly two decades kee

subjected me to a barrage of questions only on opikos on topics like polarisation
Hem

when

have been the result of my earlier associations with Prof.Raman.

(6) The anectodes relating to his association with his students ,and

the advice he gave them are legion.Yhen a student told him feel that this
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is so'',his remark was 'My dear young man,physics is not philosophy,your feelings
have no value unless you prove them''.Onee he found a student working at hisdesk

rather dejected,and asked him what the matter was.The student said''The x-ray
tube I am working with has only 1 k.w power while a distinguished scientist work-

ing in U.K.on the same problem has a 5 k.w.tube''.Prof.Raman sald Only one k.w
that is allsthere is a very simple solution.Put a 10 k.w.brain on the problem''.
To a student who expressed his inability te puild up a theory to explain some

experimental fact,his humourous advice was ''It is better to have a wrong theory

rather to have no theory at all''.When a student said that he was working on the

old lines suggested by Prof.Debye,his advice was ''Do something original.Don't
browse in Prof.Debye's backyard''.During 1935-36,when Prof.Max Born was a visi-
ting Professor at the Department of Physics headed by Prof.Raman at the Indian

Institute of Seience,I worked on Prof.Born's non-linear field theory.and was able

to show on the basis of that theory that it is possible for the electron to havea

ring I showed this result to Prof .Raman,he said ** But

I see that your ring has no diamond in itemeaning,of course, that what I had done

was a pure mathematical creation without any physical signifivance,which was

certainly some student complained of want of facility for some research,

he quipped back saying "Remember that radium was discovered in a tin-shed" As

another example of his fine sense of humour might be mentioned an ineldent which

oecurred when the late Prime Minister Pandit Jawaharlal Nehru visited Sir C.V.

Raman's Institute.He laid two similarly dressed ores of sopper and gold in the

palms of Pandit Nehru,switehed on the ultra-violet light and asked him as to whic

was gold and which copper.The brighter piece under the ultra-violet light was

promptly named gold by Panditji,and Prof.Raman,in his inimitable style,burst out

saying" Mr. Prime Minister,all that glitters is not gold".There was a chorus of

laughter from those assembled, in which Pandit Nehru himself heartily joined.
(1) Prof,Raman has admirably filled the role of an eminent popular

lecturer on scientific subjects,and the popularisation of @cience in the country

owes not a little to his gifts of eloquence,exposition,and bubbling humour.The

subjects he chose for his popular lectures were astonishing in their variety
and width of interest.They ranged from atmospherics to astrophysics,from birds
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to the blue sky,from diamonds to diffraction,from the mridanga to mirages,from
wires to wrethern forecasts

floral colours to of vis ongfrom gems and gemmology to geological ages,

from the mother-of -pearl to morning glory, formula for\good popu-

lar lecture was that it should be such as to "put the audience under the delusim

that they have understood everything that the lecturer has said".It is generally

supposed that he could deliver a popular lecture offhand on any topic ef his

choice;this is certainly not true.He took great pains to prepare his
is

Lectures

down to the smallest details.That was why they were so inspiring being faithful
reflections of his spirit,direct and intense.

(3) Like many great creative scientists,he scarcely had any interest in

or the time to devote to science projects relating to topics Like organisation of

commissions,developmentd of teaching methods in science from the kindergarten to

to the Universities ,enlargement of scientific education to improve technology,

crazy notions like the introduction of modern mathematics,semester and nonvseme~

ster systems,long-distance teaching and award of degrees ,and in several Govern-

ment sponsored science policies.There is a famous example of the great mathemati-

cian Hilbert who was similarly not interested in such topics,and considered them

inferior in rank to creative mathematics ,and the Senior Professr of the same

famous Gottingen Institute of Mathematics viz.Prof.Klein who was greatly interest

ed in such activities.Once Klein had arranged a seminar on scientific education

in German middie schools.and had filled a wery large blackboard with figures

relating to this topic.He tookes towards Hilbert,and the other great creative

mathematician Minkowski who way present sand enquired if they had any comments to

offer.Hilbert just nodded his head »while Minskowski asked softly "Does'nt it
seem to you,Herr Geheimrat,that there is an unusually high proportion of prime

numbers among those figures on the blackboard?".

(9) This does not mean that Raman's service to seience in India has

not been significant.On the other hand,his unique personality profoundly immersed

in his work and totally dedicated to physics,his greatness as a teacher,a leader

of the very highest order,and his example of devotion to te work have rendered

far greater service to sciencebn the country than that of many others whose grem

ness is considered directly proportional to the number of- Government Committees



on which they serve.

(10) He was 67 great nationalist at heart,and an ardent admirer of
Mahatma Gandhi,as evidenced by she his arranging the sacred ritual of
of the Gandhi Memorial Lecture on the 2nd October of every year at his Insti-
tute by distinguished soientists,philosophers »economists
social workers.He himself once delivered one off these memorial lectures.It is
gratifying to note that these lectures are being continued at the Institute.

(11) He bequeathed to Indian Seience three great Institutions, the
Indian Acadeny of Sciences with its fameus- internationally famous Preceedings
recently enriched by his suecessors by the additiong of another beautiful Journ!
"Pramana",and made more glittering by revision of their printing schedules,
secondly the Current Seience,and thirdly the Raman Research Institute with its

decture halt.
beagtiful library,reading room, anda. museum,May these Inatitutions grow from

strength to strength in the coming years and fulfil Sir C.V.Raman's vision of
great scientific adwance in our country by the development of indigenous talent
in which he had abundant faith.

(#2) He was a great citizen of Bangalore with the added distinction
ef not having a single road,or a park or an extension named after him

Sgn & am
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RADIO TALK

in connection with the 89th birth anniversary of Sir C.V.Raman.

ATR Bangalore-6-11-77 at 8.39 A.M.

(1) Tomorrow is the 89th birth day of the late Prof.Sir C.V-Raman.These

birthdays are celebrated year after year in warm alveneration for the great
master who,in the words of one of his pupils, was the Father of modern seme

science in india.faving known him for over half a century,he appears to me

an outstanding example of a man the immensely creative power of mags scien-

tific genius manifests itse had great passion for physics coupled by

an intense enthusiasm and volcanic energybaven the most casual observer
howe.

could not failedto miss the fire in his sparkling eyes which seemed to radiate

this energy and to be animated by the dynamic force of an active
Lived for his work as few men did ,and his tenacity of purpose,and ability to

put in hard work were remarkablehiis first paper n diffraction of light
appeared in the Philosophical Magazine in 1996 when he was just 18 years old,

and his least paper on floral colours appeared in [the Proc.Ind.Acad.Sci.Vol.73]
Tuly,1979 just a, few months before his death in November,1979, thus establish-

ing a record of over 60 years of active scientific work.His greatest achievem-

ment was,of course,the discovery of the Raman Effect for which he was awarded

the Nobel Prize in 1939.The history of science teaches us that every age has

its own problems which the following age solves and enriches,or casts aside

as profitless Moxy pessimists were of the opinion that after the Raman Effect
was exploited by innumerable workers in India and abroad by using it to solve

myriads of problems,its importance as a, tool of research would lose its sig-
nificance Bu we now see is that,with the discovery of the laser a new

lease of life has been acquired by the Raman affect by developments known as

the Laser Raman Svectroscopy.tThe work in this new field has been monopolised

by western workers ,and we hove that in the near future we,in this country

whnm

f Tie

at

will lead in this domain 41so as we did earlier in researches concerning the

classical Raman spectroscopy.

(2), It is verhavs not wellknown that Raman has shown a deep aporecia-



tion of the beautiful in nature in the topics he chose for research.4is love of

music,colour,light,vibration, symmetry, harmony and structure bears ample testimony

to his aesthetic outlook horesearches on musical instruments,numerous beauti-

ful vhenomena on wave optics, the colour of the sea and the sky, colour in flowers

and in the plumageybirds, iridescent shells and mo ther-of-pearl, and above a.
Alu,

studies on the form, symmetry,and structure of diamond are same examples of his

e.The very first article in the Proceedings of the Indian Academy of
Sciences founded by him in 1934,viz:Vol.1,Now1,p.1 is devoted to his work on the

plumage of birds ,and in No.4.o0f the same Volume,we find an article by him on the

Mridanga in which he remarks''The mridanga is a very ancient instrument,and its
acoustical perfection must be considered a remarkable testimony to the inventive-

ness and musical taste of its progenitors ;it is hoped that this short paver is

only the precursor to a complete treatise on the musica} drums of India including

(3) He encouraged research not only in physics lana chemistry, but had

a catholic interest in many branches of science {His interests in geology,many

aspects of animal and plant Life, specially birds,meteorology, oceanography, instru-

mentation,and the physiology of vision to wheeh subject he made striking contri-

butions [rarBrexerted a. profound influence on the work of not only his students,

but many of his contemporaries.He had planned to build a biological research unit

a mineralogical labotatory,and more than ali an astronomical observatory at the

Raman Research Institute founded by nimeet is heartening to find that. his son

the Tabla sucn treatise Be

& Qw

Prof,Radhakrishnan who is the Director of this nsti »nas been encouraging

astronomical research by bringing together a band of workers on several aspects

of astronomy ,astrophysics,gravitation,and cosmology, and we hope that in course of

time,some fundamental and strikingly original work will emanate from this school,
Py Rawary AvRaM
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(4) Although am essentially an experimental physicist 9We gave great
b>encourepeement to studies in theoretical vhvsics also.Thus,during the vears

when Bhabha and myself were working in sir C.V.'s Deoartment at the Indian Insti-
tute of ocience on the scattering of mesons,and relativistic wave equations Of chemtnha.»

particles of arbitrary spin,he constant e ac

great help in having ba our results published. promptly in the
Proc. Ind is no exaggeration to sayfthat Bhabha's fine contributions tox
the growth of atomic and nuclear science in the country ET due in measure

to Sir C.V.'s encouragement and inspiration.The same is true of svace research in
India since Sarabhai also worked for some time in the Raman School & pangalore.
oir C.V. laid great stress on the develoment of indigenous talent in the abundan-

ce of which he firmly believed ,and he was against steps that would place restric-
tions on genuine scientific developments undertaken by our scientists either in
pure science or technology.In this connection,I might say with confidence that he

would have strongly condemned the recent moves by the super powers to place safe

gaurds in order to contain the development of atomic energy r*sources in tie coun-

try,and our Government's indirect,but nevertheless meek surrender to this pressure
since this would nullify to a great extent the good work done by our scientists in
the field of atomic energy.

05) Raman was not only a great investigator,but also a teacher of the
ai

very highest order,most generous towards his students has often given away

whole lines of research to them while lesser men might have been tempted to keep
them as their own.Thus,while reading his Nobel lecture delivered at Stockholm on

11-12-1939.one finds co plous references to the work done by a dozen of ef his

GAL nro

students on topics relating to the Raman Effect,and begins to wonder if his
intention was to give ( Covkd woock [09 e)
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all the credit to his students and underscor his own achievements in the field
oven Yefore he reached eminence as 82 ~oveL Prize "Ty classes, hen he TAS

Palit Professor of Physics at the Calcutta University,were famous in all Depar tink

ments of the Universityfand in his classes physics seemed to the studentsystill
in the making! ], and there was no teacher in the University who came anywhere

near him.During the years 1919-21,vhen I was a student in the M of the

Calcutta University,I once happened to slip into his class out of curiosity to

hear his lecture.At the end of the hour, he noticed me and asked me to meet him in

nis roomsI did 50 later,being afraid all the while as to what punishment I would

receive at his hands .Of course,he chided me for absenting myself from a regular
class in mathematics,but when I re presented to him that the perticular class was

very boring since the concerned Lecturer mere Ly wrote on the blackboard whatever

notes he had made in his notebook without facing the class,he appeared to sympa

thise with me, enquired about my background,what University I came from, ahd SO On.

T told him that I had teken Mathematics as my main,and physics as my subsidiary

subject for the 73.60 of the Mysore University. being asked ag to what I

had studied in Paysics,I told him that I knew something of mechanics,heat,electra

imer,his

in Pune Malkemattcs
asses

city and magnetism,and that I knew practically nothing about Light.He then subjee

subjected me to a barrage of questions only on on topics Like polarisation

what

Kher
to the best of my ability.Aton,and T answered)diffraction,inteference and so

the end,he remarked You see,I was just interested to find out)\you know about

things about which you know nothing''\,and told me that I 1 not

physics as my main subject.At the end of my course,I saw him and told him

that I had secured only a First Class second rank,and not the first pank,he said

Dorit bother, vVhat is important is what you do hereafter Study some mathematical

physics and try and do some work in that field'!.I must admit that what Little
work I have done in theoretical physics,and what little service I have rendered

to the Academy as its Secretary,Section(A) for a period of nearly two decades

have been the result of my earlier associations with Prof.Raman.

6 ) The anectodes relating to his association with his students,and

the advics he gave them are Legion. a student told him ''Sir,I feel that this



is so't',his remark wag t dear young man, physics is not philosophy,your feelings
have no value unless you prove them''.Once he found a student working at his
rather dejected,and asked him what the matter was.The student said''The x-ray
tube I am working with has only 1 k.w vower while a distinguished scientist WOrK-

ing in U.K.on the same problem has a 5 k.w.tube'!.Prof.Raman said Only one k

that is all;there is a verv solution.Put a 19 k.w.brain on the problem''.
To a student who expressed his inability to build up a theorv to explain some

experimental fact,his humourous advice was t 'Tt is better to have a, wrong theory
rather to have no theory at all''.hen a student said that he was working on the

old lines suggested by Prof.Debye,his advice Was ''Do something original.Don't
browse in Prof.Debye's backyard'' During 1935-36 ,when Prof.Max Born was a visi-~

ting Professor at the Department of Physics headed by Prof.Raman at the Indian
Institute of Science,I worked on Prof,Born's non-linear field theory.and was able
to show on the basis of that theory that it is possible for the electron to have

ring I showed this result to. Prof.raman,he said '' Wonderful tBut

I see that your ring has no diamond in it" ,meaning, of course,that what I had. done

was @ pure mathematical creation without any physical signifivance,which Was

certainly true. hen some student complained of want of facility for some research,
he quipped back saying "Remember that radium was discovered in a tin-shed" As

another example of his fine sense of humour might be mentioned an incident which

occurred when the late Prime Minister Pandit Jawaharlal Nehru visited sir O.V.

Raman's Institute.Me laid two similarly dressed ores of copper and gold in the

palms of Pandit Nehru, switched on the ultra-violet light and asked him as to whim

was gold and which copper.The brighter piece under the ultra-violet light was

promptly named gold by Panditji,and Prof.Raman, in his inimitable style,burst out

saying" Mr.Prime Minister,all that glitters is not gold".There was a chorus of

laughter from those assembled, in which Pandit Nehru himself heartily joined.
(7) Prof.Raman has admirably filled the role of an eminent pooular

lecturer on scientific subjects,and the popularisation of 4cience in the country
owes not a little to his gidts of eloquence, exposition,and bubbling humour.The

simol ae

subjects he chose for his popular lectures were astonishing in their variety , sued

and width of interest.They ranged from atmospherics to astrophysics,from birds
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to the blue sky,from diamonds to diffraction,from the mridanga to mirages,from
floral. colours to phgsiology of vision) from gems' and gemmology to geological ages,
from the mother-of -vearl to morning glory, es.Tis formula po pu-
lar lecture Was that it should be such as to "put the audience under the delusion
that they have understood everything that the lecturer has said" (tt is generally
supposed that he could deliver a popular lecture offhand on any topic of his
choice;this is certainly not true}He took great pains to prevare his lectures
down to the smallest details frat was whose they were so inspiring being faithful
reflections of his spirit,direct and intense.

@) hike many great crcative scientists,he scarcely had any interest in

or the time to devote to science orojects relating to topics Like organisation of

commissions,develonmentg of teaching methods in science from the kindergarten to

to the Universities,enlargement of scientific education to improve technology,
crazy notions like the introduction of modern mathematics,semester and nonsseme-

ster systems, long-distance teaching and award of degrees (and t several Govern-

ment sponsored science volicies,There is a fomous example of the great nathemati-

cian Hilbert who WAS similarly not interested in such topics,and considered them

inferior in rank to creative mathematics,and the Senior Professmrof the same

famous Gottingen Institute of Mathematics viz.Prof.Klein who was greatly interest-
ed in such activities.Once Klein had arranged a seminar on scientific education
in German middle schools.and had filled a very large blackboard with figures
relating to this tovic.He looked towards Hilbert,and the other great creative
mathematician Minkowski who wamyoresentand enquired if they had any comments to

offer.Hilbert just nodded his head ,while Minskowski asked softly "Does 'nt it
seem to you,Herr Geheimrat, that there is an unusually high provortion of prime

numbers among those figures on the blackboard?".

andWhale

(4) This does not mean That Raman'ts service to science in India has

not been significant.On the other hand,his unique personality (profoundly
immers&

in his work and totally dedicated to x tes,his greatness as a teacher ja leader
of the very highest order his example of devotion to t work have rendered

far greater service to cience n the country than that of many others whose great
ness is considered directly provortional Ho, the number of Government Committees
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on which thev Serve.

(10) Te was a great nationalist at heart,and an ardent admirer of

Mahatma Gandhi,as evidenced by She his arranging the sacrec. ritual reer sf
of the Gandhi Memorial Lecture on the 2nd October of every year at his Insti-

_

tute by distinguished scientists, philosophers, economists,educationista,and
social workers.He himself once delivered one off these memorial lectures.It is
eratifying to note that these lectures are being continued at the Institute.

(11) He bequeathed to Indian Science three great Institutions, the
Indian Academy of Sciences with its fameus internationally famous Proceedings

recently enriched by his successors by the additiong of another beautiful Journal

"Pramana",and made more glittering by revision of their orinting schedules,

secondly the Current Science,and thirdly the Raman Research Institute with its
beautiful library ,reading room, museum May hese Institutions grow from

strength to strength in the coming years and fulfil Sir C.V.Raman's vision of

great scientific admance in our country by the develovment of indigenous talent
in which he had abundant faith.

and hall

(12) He was a great citizen of Bangalore with the added distinction
of not having a single road,or a park or an extension named after himl
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( 89th.Birth Anniversary of Sir C.V.2aman)

ATR,Bangalore-6/11/77-8.39 A.M.

Tomor~ow is the 89th birthday of the late Prof.sir C.V.Raman.These

in the words of one of his pupils ,was the Father of modern Science in India.Ete z

had a great pass lon for science, physics in particular,coupled by an intense
enthusiasm and voleanic energy.His first paver on diffraction appeared in 1006

when he was just 18 years his last paver on floral colours in July,1970
just a few months before his death, thus establishing a record oF over 60 years 6

Mentof active scientific work.His greatest WAS of course,the discovery of
the Raman Effect for which he was awarded the Nobel Prize in 1930.Bhe history of
science teaches us that every age has its own problems which the following Aee
solves and enriches,or casts aside as profitless.A few pessimists were of the

opinion that after the exhaustive work done on the Raman effect,its importance
as a tool of research would diminish.But what we now see is that swith the dis-
covery of the laser,a new technique known as the Laser Raman Spectroscopy has

been evolved,which bids fair to become a powerful tool of investigation.
It is verhaps not wellknown that Raman has shown a deep apprecia-

tion of the beautiful in nature in the topics he has chosen for iss research. !His
love of music,colourslight,vibration, symmetry, harmony and structure = Nis rese-
arches on musical instruments, numerous beautiful, phenomena in wave optics, the
colour of the end the sky, colour in flowers ,and in the plumage of birds, iridi-
scent shells and mother-ef-pearl,and above all = his studies on the form, symme-

try,and structure of diamond,are striking examples of his aesthetic outlook.The

very first article in Volt pet of the Proc, Ind.Acad.Sci.founded by him in

1934,is devoted to his work on the plumage of birds,and in No.4 of the same Vol.
we find an article by him on the Mridanga in which he remarks "The mridanga is a

ber Yeon
birthdavs are celebrated{in warm personal venerationf# for the great master,who

very ancient instrument,and its acoustia#&® perfection must be considered to be

a remarkable testimony to the inventiveness and musical taste of its progenitorg.
It is hoped that this short paver is only the peecursor to a comvlete treatise



on the musical drums of India including the Tabla".I don't know if this hove has

so far been fulfilled.
Besides physics,he had great interest in many other branches of sesa

science like geology meteorology, oceanography, animal and plant life,and physi-

ologv of vision to which subject he mad e striking contributions.This catholic

vision of his has profoundly influenced the work of not only his students but

that of many of his contemporaries e was greatly fascinated by astronomy and

astrophysics,and had planned to build an astronomical observatory in the Baga
Raman Research Institute founded bv him. It is heartening to note that his son

Prof.V.Radhakrishnan who is the Director of this Institute ,and himself an astro-

physicist,has been encouraging astronomical research by bringing together a band

of workers on astronomy ,astrovhysics 9gravitation and cosmology ,and we hope that

in course of time a full-fledged Observatory with striking original work to its
eredit willemanate-from-shis come up as an adjunct to the Raman Institute.

Although essentially an experimental physicist, Prof.haman gave great

encouragement to studies in theoretical physics also.Thus,during the years 1940

to 1945,when Bhabha and myself were working together in Sir C.V.'s Department at

the Indian Institute of Science on the scattering of mesons,and relativistic
wave equations of elementary particles of arbitrary spin,he gave us constant

encouragement and great helv in having our results promptly published.in is no

exaggeration to say that Bhabha's fine contributions to the growth of atomic and

nuclear science in the country are due in no small measure to Sir C.V.'s encour-

agement and inspiration.The same is true of space research since Sarabhai also

worked for a time in the Raman Schaal at Bangalore.Sir C.V.laid great stress on

the development of indegénoud talent in the abundance of which he kad- firmly
believed,and he Was against steps that would (restrictions on genuine scientific
research undertaken by our workers either in pure science or technology.In this

~

connection,I might say with confidence, that he would have strongly condemned the

recent moves by the super powers to place safegaurds to contain the dévelopment

of atomic energy resources in our country ,and our Government's indirect,but neve

ew ?

nevertheless meek surrender to this vressure,since this would nullify to a great



extent the excellent work done by our scientists in the field of atomic energy.

Raman was not only a great investigator,but also a teacher of the
-

highest order.aven before he reached eminence as a Nobel Prize winner,he had ears

earned the tee revutation of being a brilliant teacher when he was Palit Profe-

ssor of Physics in the Calcutta University.During the years 1919-21,when I was a

student in the M.Sc.Classes in Pure Mathematics of the Calcutta University,4 once

happened to slip into his class out of curiosity to hear him lecture.At the end

of the hour he noticed me,and asked me to meet him in his room.1 did so later,

being afraid all the while as to what punishment I would receive at his hands.

of course,he chided me from absenting myself from a, regular mathematics class,

but when I reoresented to him that the particular\which I had skipped was very

boring since the concerned lecturer merely wrote on the blackboard whatever notes

he had made in his notebook,without facing the class,he appeared to sympathise

with me, enquired as to what University I came from,and my background.1 told him

that I had taken Mathematics as my main,and Physics as my subsidiary subject for

the B.Sc.Degree of the Mysore University .On being asked as to what I had studied

in Physics,1 told him that I knew something in mechanics,heat,electricity and

magnetism,but almost nothing in light.He then bombarded me with a, series of ques-

tions only on light on topies like polarisation,diffraction,and interference,and

I answered them to the best of my ability .At the end he remarked " You see,I wan¥

interested to find out what you know about things about which you know nothing"),

and told me that I had made a mistake in not takkng Physics as my main subject
-

at the B.Sc.level.At the end of my course, saw him again yand\ told him that I had

secured only the First Class Second rank in the M.Sc.Examination,he said" Don't

pother.What is important is what you do hereafter.Read some mathematical physics,

and try to do some original work".I mist admit that what little work I have done

in theoretical vhysics,and little service I have to the Academy as its

Secretary +} for a period of nearly two decades have been the result of

my earlier associations with Prof.Raman.

The anecdotes relating to his association with his students ,

and the advices he gave them are legion.When a student told him " @ir,I feel that

this is so" his rémark was" Mypeax young man,vhysics is not philosophy.Your feel-
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ings have no value unless you orove them" .Once he found a student working at his+

working with 7 x-ray tube having only 1 a @istinguished\in the U.k

If T amhim what the matter was.The student saiddesk rather dejected,and asked

on the same problem with a 5 k.w.power tube". Prof.Raman said "That is all,only one

there is a simple solution;put a 1% k.w.brain on the problem".To a student who

expressed his imability to build up a theory to explain some experimental fact ,his
k.ws

humourous remark wag" It is better to have a wrong theory rather that have no

theory at all" another student who said that he was working on the\lines

suggested by Prof Debye, the reply was " Do something original,don't browse in Prof.

Debyve's backyard" .During 1935-36,when Prof.Max Born( who also received a Nobel Ped

Prize tater) was a visiting Professor at the Department headed by Prof.Raman at

the Indian Institute of Science,Bangalore,I worked on Born's non-linear field

theory,and was able to show that on the basis of that theory it was possible

for the electron to have a ring structure .When I showed this result to Prof.Raman

he remarked " Wonderful 1 But I see that your ring has no diamond in it" meaning,

of course, that it was @ pure mathematical creation without any real priysical
mk

research,he quipped back saying " Remeriber thgat radium was discovered in a +4H=8-
significance,which Was certainly trng).When some student complained of fac{lity for

tin-shed".As a typical example of his sense of humour might be mentioned an inci-

dent which occurred when the late Prime Minister Pandit Jawaharlek Nehru visited

Prof.Raman's Institute.He laid two similarly dressed ores of copper and gold in

the palms of Pandit Nehru,switched\the ultra-violet Light, and askedyes to which

was gold and. which. copper.The brighter piece under the ultra-violet light was

promptly named gold by Panditji,and Prof.Raman, in his inimitable style,burst forth

" Mr.Prime Minister,all that glitters is not gold" \There was a chorus of laughter

from those assembled,in whith? Pandit Nehru himself heartily joined.

Prof.Raman has admirably filled the role of an eminent popular

lecturer on scientific subjects,and the popularisation of science in the country.

owes not a little to his gifts of eloquence, exvosition,and bubbling humour.The

him

subjects he chose for his popular lectures were astonishing in their variety,and

width of interest.They ranged from atmosperics to astrophysics,from birds to
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the blue sky,from diamonds to diffraction,from the mridanga to mirages,from floral
from

colours to of vision, gems and gemmology to geological ages ,and from

whispering galleries to weather forecastsHis formula for a. good popular lecture
was that it should be such as to pss "put the the audience under the delusion that

they have understood everything that the lecturer has said".Contrary to popular

belief,he took great pains to prepare his lectures down to the smallest details,
and that was why they were so inspiring being faithful reflections of his spirit,
direct and intense.

Like many great creative scientists,he had scarcely any interes
in or the time to devote to science projects like organisation of Commissions,

development of teaching methods in science from the kindergarten to the Univer-

sities,enlargement of teachin methods in science to improve technology, several
Government sponsored science policies,and crazy notions like modern mathematics,
sw semester,and nonesemester systems ,long-distance teaching and award of degrees.

There is the famous example of the great mathematician Hilbert who was similarly
not interested in such. topics ,and considered them inferior in rank to ereati¢e

mathenaticssjand
the senior Professor of the same famous Gottingen Institute viz.

Prof.Klein who was yon the other hand,greatly interested in such activities.Once
Klein had arranged a Seminar on scientific education in Cernan middle schools,anc
had filled a very large blackboard with figures relating to this topic.He looked

who
towards Hilbert,and the other great creative mathematician Minkowski Wi vas also

present,and enquired if they had any comments to offer.dilbert just shook his

head,while Minkowski asked softly " Doestnt it seem to you,Herr Geheimrat, that

there is an unusually high vroportion of prime numbers among those figures on

the Board?"

This does not mean that Raman's service to science in India has

not been significant.On the otherfand,his unique persanality totally dedicated

to science,his greatness as a teacher,and his example of devotion to work have
ALUNee

rendered far grea to science in the country than that of many others, twhose

greatness is considered directly provortional to the number of Government

er

Committees on which thev serve.



He was 6 great nationalist at heart,and an ardent admirer of Mahatma

Gandhi,as evidenced bv his arranging the sacred ritual of the Gandhi Memorial

Lecture on the 2nd.of October every year at his Institute distinguished geste

scientists, philosophers, economists, educationists,and social workers.He himself

once delivered one of these memorial lectures.It is gratifying to. note that

these lectures are being continued at the Raman Institute.
be Indvan Ackente

He bequeathed three great Indian Academy of Sciences

with its internationally famous Proceedings, recently enriched by his succesors

by the addition of another beautiful Journal »the "Pramana",and made more glitt-
ering by revision of their printing schedules,secondly the Current Science,and

thirdly the Raman Research Institute with its beautiful library,reading room,

lecture hall and. museum.May these institutions grow from strength to strength, snd

fulfil Sir C.7.Raman's vision of great scientific advances in our country by

the development of indigenous talent in which he had abuncant faith.
He was a great citizen of Bangalore with the added

of not having a single road,or a park,or an extension named after


