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E n t r y  o f  I n d i a n s  I n t o  S c i e n t i f i c  Research  

and 

The I n d i a n  S c i e n t i f i c  J o u r n a l s  d u r i n g  1900-1940 

As s c i e n t i f i c  journals are c lose ly  in te r tw ined w i t h  

Science, they cannot be discussed I n  i so l a t i on .  Their 

growth and success/fai lure have t o  be viewed vis- a- vis 

the growth and development o f  the subject  a t  any pa r t i c -  

u l a r  period. Since there was a tremendous change i n  

the  s c i e n t i f i c  environment i n  t he  country  du r i ng  t h e  

twent ieth century and more so a f t e r  Independence, we 

make a b r i e f  survey o f  t h e  development o f  Science, 

p a r t i c u l a r l y  Physics and Astronomy dur ing t h a t  per iod i n  

the country. 

S c i e n t i f i c  research had taken r o o t s  i n  t h e  West, 

especial ly  i n  Europe i n  the  ear ly  nineteenth century. 

B u t  i n  I n d i a  i t got organized on ly  i n  the  f i r s t  

three decades o f  the twent ie th  century. During t h i s  

period, seeds f o r  research were l a i d  by a few phi lan-  

throp is ts ,  educat ionists and sc i en t i s t s  who had a na- 

t i o n a l  i s t i c  f e r v o r  and commitment t o  science. The 

main cent re  o f  ac t i on  was a t  Ca lcu t ta .  The I n d i a n  



Association f o r  the Cu l t i va t i on  o f  Science and the  Uni- 

ve rs i t y  College o f  Science a t  Calcutta, both establ ished 

during the  l a s t  century nurtured ea r l y  s c i e n t i f i c  re- 

search i n  the country. 

S i r  Asutosh Mookerjee, a judge o f  the Ca lcu t ta  High 

cour t  and Vice Chancellor o f  the Calcut ta Un ivers i ty ,  

d i d  much t o  promote science i n  the Univers i ty  o f  Calcut- 

ta.  Thanks t o  the generous cont r ibut ions made by Rash 

Bihar i  Ghosh and Tarak Nath Pal it, two lawyers o f  Cal- 

cut ta,  Asuthosh Mookerjee could create new cha i r s  l i k e  

the Pal i t Professorship and Rash B ihar i  Endowment t o  be 

occupied by eminent Indians. 

C.V. Raman and K.S. Krishnan a t  the Ind ian Associa- 

t i o n ,  S.N.Bose and M.N.Saha a t  U n i v e r s i t y  Col lege,  

J.C.Bose and P.C.Ray a t  the same place were the  leading 

personal i t i e s  who transformed Indian science dur ing t h i s  

e a r l y  per iod .  J.C. Ghosh, P.C.Mahalanobis, N.R.Dhar 

names wel l  known i n  Indian Science were a l l  a t  Calcut ta 

during t h i s  period. From about 1906 till the 1930's, 

the Calcut ta School o f  Physics played a s i g n i f i c a n t  r o l e  

i n  bu i l d ing  a research cu l tu re  i n  the country. 

C.V.Raman, who had taken up t h e  j o b  o f  Deputy 

Accountant General i n  t h e  Finance Department a f t e r  



passing h i s  M.A examination from Madras Un ivers i ty ,  came 

across the  Assoc ia t ion a t  Ca lcu t ta  q u i t e  by chance. 

With h i s  deep in te res t  i n  research work (he had a1 ready 

published s c i e n t i f i c  papers i n  leading research journals 

abroad even as a student a t  t he  Presidency Col lege, 

Madras) he s t a r t e d  research a t  the  Assoc ia t i on  from 

1907 .  T h i s  was t he  beg inn ing  o f  a lmost  a q u a r t e r  

century o f  i n t ima te  connect ion between Raman and the  

Associat ion.  He d i d  research work be fore  and a f t e r  

o f f i c e  hours u n t i l  1917 when he gave up h i s  l u c ra t i ve  

j ob  a t  t he  f inance department and accepted t h e  Pa1 i t  

Professorship of fered by Calcut ta Univers i ty  a t  a lower 

sa la ry .  Th is  i nd i ca tes  h i s  i n t e r e s t  i n  research and 

commitment t o  science. The Association which was not 

very ac t i ve  till Raman s ta r ted  working there, became a 

centre o f  intense research a c t i v i t y  . A number 

o f  scholars both from Calcut ta and outside j o ined  the 

centre. Some o f  the phys ic is ts  who worked w i t h  him 

were D. Banerjee, S. K. Banerjee, S. Bhagavantam, A. Gane- 

san, K.S.Krishnan and K.R.Ramanathan. While working a t  

the Associ a t  i on Raman also lectured i n  Calcut ta  Uni- 

v e r s i t y  where Bose and Saha Here teaching.  A good 

school o f  Physics developed a t  t he  U n i v e r s i t y .  To 

quote Raman: 



" .... the  Calcut ta  Un i ve rs i t y  can c7aim t o  
possess a  rea 7 school o f  physics, t h e  7 i ke  o f  
which c e r t a i n 7 y  does no t  e x i s t  i n  any o t h e r  
I n d i a n  U n i v e r s i t y ,  and which, even now w i  7 1 
n o t  compare v e r y  u n f a v o u r a b l y  w i t h  t h o s e  
e x i s t i n g  i n  the  best  European and American 
Un i ve rs i t i es "  (Raman,l917). 

Raman i n v i t e d  t h e  German p h y s i c i s t  Sommerfeld t o  

Ca lcu t ta  i n  1928. Sommerfeld lec tu red  a t  t h e  U n i v e r s i t y  

and v i s i t e d  t h e  Assoc ia t i on  w i t h  which he was i m -  

pressed. He wrote i n  h i s  d i a r y  i n  German: 

" Jeden Morgen lectures 8-10 m i t  unzer7egbar 
d i s c u s s i o n .  Raman, S .  N .  Bose, D. M .  Bose. 
Auch Gosh von Dacca geschen. I m  I n s t  i t u t  
sca t t e r i ng  b lau-gr in  i n  einem E i s  b lock gese- 
hen; deu t l i cher  modif ied s c a t t e r i n g .  A7 les 
i m  I n s t .  sehr gu t " .  (Sommerfe 7d, 1928) : 

" Every morn ing l e c t u r e s  8- 10 w i t h  s i m p l e  
discuss ion. Raman, S . N. Bose, D . M. Bose . A 7so 
seen Gosh from Dacca. Seen b 7ue-green scat-  
t e r i n g  i n  an i c e- b l o c k  i n  t h e  I n s t i t u t e ;  
c l ea r  7y modi f ied sca t te r ing .  Everyth ing i s  
very good i n  the I n s t i t u t e " .  

During the same year S.Chandrasekhar who was j u s t  

a s tuden t  a t  t h a t  t i m e  and who won t h e  Nobel p r i z e  

decades l a t e r  f o r  h i s  work i n  astrophysics,  a t t r a c t e d  

by the s c i e n t i f i c  atmosphere p r e v a i l i n g  a t  Ca lcu t ta ,  

v i s i t e d  the  Associat ion. I t  i s  understood t h a t  w h i l e  

a t  the Associat ion he s ta r t ed  t h i n k i n g  about s t a r s  and 

h i s  work re l a ted  t o  t h i s  was presented a t  the meeting o f  

the  Ind ian  Science Congress a t  Madras i n  1929 (Venkata- 



raman, 1988). I t was during h i s  days a t  the Associat ion 

t ha t  Raman a t t rac ted  world wide a t t en t i on  f o r  h i s  work 

on Acoustics and Optics and, i n  pa r t i cu l a r ,  sca t te r i ng  

o f  l i g h t ,  which l ed  t o  the discovery o f  t he  e f f e c t  now 

known by  h i s  name (Raman E f fec t )  ; i t was i n  the  same 

period he received many prest ig ious awards - Fellowship 

o f  the Royal Society, the Hughes Medal, Knighthood o f  

the B r i t i s h  Government, and t o  top it a l l ,  the coveted 

Nobel p r i z e  i n  1930. Raman, as we s h a l l  see l a t e r  

believed i n  publ ish ing our own journals  and was ins t ru-  

mental i n  s t a r t i n g  the B u l l e t i n  o f  the  Ind ian  Associa- 

t i o n  f o r  C u l t i v a t i o n  o f  Science, Proceedings o f  t h e  

Ind ian Association f o r  Cu l t i va t i on  o f  Science, Ind ian  

Journa l  o f  Phys ics  and l a t e r  on a t  Bangalore,  t h e  

Proceedings o f  the  Ind ian  Academy o f  Sciences. He was 

also c losely associated w i t h  Current Science. 

Sathyendranath Bose and Meghnad Saha two other we l l  

known phys ic is ts  o f  the country were both l ec tu re rs  a t  

the Univers i ty  College, Calcutta. Bose worked here 

during 1916-1921, and again from 1945 ti l l he r e t i r e d  i n  

1956, and Saha from 1916 t i l l  1919, and 1938 t o  

1953 . Bose came t o  prominence w i t h  h i s  work on Photon 

S t a t i s t i c s  and much 1 a ter  recogni s ing h i s  c o n t r i  bu- 

t i ons  t o  the f i e l d ,  ce r ta in  types o f  elementary p a r t i -  



cles were named after him as "Bosons". He and Saha 

translated from German to English Einstein's paper 

of 1916 on the Foundations of Genera1 Relativity. He 

left Calcutta University and joined Dacca University in 

1921. He sent two of his papers to Einstein and re- 

quested him to give his opinion on them, translate them 

into German and help get them pub1 ished in the German 

periodical Zeitschrift fur Physik. Einstein in fact 

did comply with Bose's request. Bose returned from 

Dacca University to Calcutta University in 1945 as 

Khaira Professor. 

Meghnad Saha who taught at the University College, 

Calcutta till 1919 contributed substantially to physics 

and astrophysics by his work on "Thermal Ionization". 

Saha's ionization formula is well known in astrophysics. 

Kothari writing Saha's Biographical Memoirs for the 

Royal Society says : "His name would always remain 

associated with the theory of thermal ionization and its 

application to the interpretation of stellar spectra" 

(Kothari, 1966). Saha went to Europe in 1919 and after 

his return in 1921 worked for a short while at Calcut- 

ta. He then joined Allahabad University where he 

spent a number of years and bui lt a school of 

physics He returned to Calcutta in 1938 to occupy the 

Palit Professorship which Raman had occupied earli- 



er. K.S.Krishnan, one of the close associates of Raman 

at the Indian Association for Cultivation of Science was 

another leading physicist who worked not only at Calcut- 

ta but later on at Dacca University and New Del hi. Two 

other scientists, J.C.Bose and P.C. Ray, also contrib- 

uted significantly to Indian science during this period. 

Though J.C.Bose was interested in Physics and worked on 

Electric waves and microwave receivers in his earlier 

days, ( he published his paper on microwaves in the 

Journal of the Asiatic Society in 1896) his interest 

shifted to Biology after 1900. He founded the Bose 

Research Institute establ i shed in 191 7 and pub1 i shed 

most of his research work in the Transactions of this 

Institute. P.C. Ray was the leading chemist in the 

country during that period. Both Bose and Ray taught 

S.N. Bose and Saha at the university. Thus we see 

scientific research getting organized on a sound footing 

at Calcutta under the able guidance of these scientists. 

Undoubtedly Raman was the central figure in this ef- 

fort. Raman and Saha were also instrumental in start- 

ing scientific journals in the country. They not only 

started them but also contributed articles to these 

journals. 



The period 1900 - 1930 could be ca l l ed  the  "Golden 

Age" o f  Physics i n  the country. As has been mentioned 

e a r l i e r ,  important  d iscover ies  were made du r i ng  t h i s  

per iod  (Raman e f f e c t ,  Bose's s t a t i s t i c s ,  I o n i z a t i o n  

equation o f  Saha) and the  work o f  the leading scien- 

t i s t s  were wel l  received outside the country. But the  

stronghold o f  Calcut ta w i t h  respect t o  physics research 

slowly declined due t o  the migrat ion o f  the  top physi-  

c i s t s  t o  other c i t i e s  - w i t h  Bose, Saha and Raman going 

t o  Dacca, Allahabad and Bangalore respect ively.  ' Though 

Saha and Bose returned t o  Calcutta. a f t e r  t h e i r  s t i n t s  

elsewhere, the Calcut ta School d i d  no t  regain i t s  o l d  

glory. 

Although research a c t i v i t y  was gaining grounds i n  

the country, spec ia l l y  i n  Physics, there was no journa l  

i n  the country s p e c i f i c a l l y  devoted t o  physics. With 

the increase o f  s c i e n t i f i c  a c t i v i t y  a t  the Ind ian  Asso- 

c i a t i o n ,  Raman s t a r t e d  t h e  f i r s t  I n d i a n  pub1 i c a t i o n  

devoted t o  Physics i n  1909. It was the B u l l e t i n  o f  

t h e  I n d i a n  A s s o c i a t i o n  f o r  C u l t i v a t i o n  o f  Science. 

T i  11 - t h i s  was s t a r t ed ,  t he  research work done by t h e  

Calcut ta School was reported i n  fo re ign  journals,  ex- 

cepting f o r  an occasional a r t i c l e  i n  the Journal o f  t he  

Department o f  Science o f  the  Calcut ta Univers i ty .  The 

f i r s t  f i v e  numbers o f  the B u l l e t i n  o f  the  Associat ion 



were j u s t  co l l e c t i on  o f  r ep r i n t s  o f  the papers published 

i n  other journals l i k e  Nature, Phi losophical  Magazine 

etc. But from Number Six  onwards, o r i g i n a l  a r t i c l e s  

s ta r ted  appearing i n  t h i s  pub1 ica t ion .  I n  a l l  f i f t e e n  

numbers were brought out  till 1918. Some o f  t he  impor- 

t an t  work pub1 ished by Raman i n  the B u l l e t i n  were on 

Acoustics and Musical Instruments. Two numbers, No. 11 

and No.15,  reported exclusive1y the  work o f  Raman. I n  

1917 "Proceedings o f  t he  I n d i a n  Assoc ia t ion  f o r  t he  

Cu l t i va t i on  o f  Science" was star ted.  Th is  publ i ca t i on  

car r ied  not  only research a r t i c l e s  bu t  a lso  the  papers 

read a t  the s c i e n t i f i c  meetings o f  the  Associat ion and 

the  Annual Report o f  t he  Associat ion.  I n  1 9 2 6 ,  t he  

Associ a t i  on s ta r ted  the Ind ian  Journal o f  Physics. It 

i s  mentioned i n  the pub l i ca t ion  "Century" published by 

the Association i n  1976 t o  mark i t s  centenary tha t :  

" By 1926, t h e  research a c t i v i t i e s  g r e a t l y  
expanded and consequent 1y i t  was imperative t o  
make arrangements f o r  r e g u l a r  and prompt 
pub7 i c a t  ion o f  research r e s u l t s  w i t h i n  t h e  
country.  As a r e s u l t ,  the Ind ian Journal of 
Physics made i t s  appearance i n  the  same year 
w i th  which was incorporated the Proceedings o f  
the  Association" (Century, 1976 ) .  

But i t  i s  no t  c l ea r  why a new t i t l e  was g iven as 

the Proceedings published till then was a lso continued 

as a p a r t  o f  the Ind ian Journal o f  Physics. Perhaps 

i t  was f e l t  by the  Assoc ia t ion t h a t  i t  would be more 



appropriate t o  publ ish only s c i e n t i f i c  papers i n  a re- 

search j o u r n a l .  Bu t  as t he  A s s o c i a t i o n  wanted t o  

continue "Proceedings" f o r  other reasons such as pub- 

l i s h i n g  the  annual repor t  o f  the work o f  the  Associa- 

t i o n  and matters per ta in ing  t o  the Association, i t was 

a lso  included i n  the journal .  But Proceedings contin- 

ued t o  have i t s  own volume number. 

Raman was very much involved i n  s t a r t i n g  the Ind ian 

Journal  o f  Physics. He publ ished s i x  papers i n  the  

Ind ian Journal o f  Physics including h i s  famous paper 3 

Rad ia t i on"  i n  1 9 2 8 .  I nd i an  Journa l  o f  Physics 

remained la rge ly  a channel f o r  publication of  the Cal- 

c u t t a  School. We should note t h a t  research e f f o r t s  i n  

Physics elsewhere were e i t he r  non ex i s ten t  o r  a t  a very 

low key. But when the Bangalore School got  organized 

a f t e r  Raman moved t o  t h a t  place, i t s  con t r ibu t ions  went 

t o  the  Proceedings o f  t he  Ind ian  Academy o f  Sciences 

s ta r ted  i n  1934. 

A study o f  the publicaEion pa t te rn  o f  Raman, Saha, 

S.N.Bose and Krishnan during the per iod 1910-1930 has 

shown t h a t  most of t h e i r  research f i n d i n g s  were pub- 

l i shed in fore ign journals,  During the  per iod 1906- 

1930 Raman pub1 ished 146 papers i n  fore ign journa 7s 



and 21 i n  I n d i a n  Journals;  S.N.Bose (1918-1930) 5 i n  

f o r e i g n  j o u r n a l s  and 2 i n  I n d i a n  j o u r n a l s ;  Saha (1917- 

1930) 42 i n  f o r e i g n  j o u r n a l s  and 10 i n  I n d i a n  j o u r n a l s  

and Krishnan (1925-1930) 26 i n  f o r e i g n  j o u r n a l s  and 7 i n  

I n d i a n .  I n  a d d i t i o n  t o  j o u r n a l  a r t i c l e s  Raman 

pub1 ished one monograph on "Molecular D i f f r a c t i o n  o f  

L igh t "  i n  1922 (Calcutta Univers i ty  Press) and an a r t i -  

c l e  on Musical Instruments ( t rans la ted i n t o  German by 

the publ ishers Springer Verlag) i n  Handbuk der Physik i n  

1927. Table 2 summarizes t h i s  information. The break 

up of t h e  number o f  a r t i c l e s  pub l i shed  by Raman on 

d i f f e r e n t  top ics  during t h i s  per iod i s  shown i n  Table 3. 

Th is  t r end  o f  pub l i sh ing  predominantly abroad was 

perhaps due t o  the f a c t  t h a t  the Ind ian Journals had 

n o t  taken r o o t  and were s t i l l  i n  t h e i r  in fancy ;  t he  

system o f  c i r cu l a t i ng  prepr in ts / repr in ts  extensively was 

not  ye t  a common pract ice.  An exception t o  t h i s  was 

a pa r t i cu l a r  case when Raman mailed a large number 

o f  rep r in t s  o f  h i s  a r t i c l e  "A new Radiation" published 

i n  the Ind ian Journal o f  Physics i n  1928. He d i d  t h i s  

t o  es tab l i sh  p r i o r i t y  f o r  h i s  work. fi is found t h a t  

i t  was the p rac t i ce  of Raman &Q send g b r i e f  note of his - 

work to Nature and pub l i sh  the de ta i l s  of the work 

Ind ian Journal. This served the dual purpose o f  

making h i s  work known t o  sc i en t i s t s  i n  other pa r t s  o f  

the world (where perhaps there was a be t te r  audience for  



TABLE 2 

Number o f  Publications of Raman, Bose, Saha and Krishnan 
i n  Indian and Foreign Journals till 1930 

Indian Foreign Total I 

I I 
I I 
I 
I Raman (1906-1930) 21 146 167 ! 

I 
s 
I 
I 

Bose (1918-1930) 2 5 7 : 
I 
I 
I 
1 

Saha (1917-1930) 10 42 52 1 
I 
I 
I 
I 

K r i  shnan (1925-1930) 7 26s 33 : 
I 
1 
I 
1 

x 20 j o i n t  papers wi th  Raman 



TABLE 3 

Raman's Publ icat ion dur ing 1906-39 on d i f f e r e n t  Topics 

I Forei gn Ind ian I 
I I 
)------,--,------------------------------------------------l 
I t : Wave Opt ics 27 (1906- 1927) 2 (1926- 1939) : 
I----------------------------------------------------------l 

: Co l l o id  State 8 (1909- 1927) 1 (1927)  1 
I----------------------------------------------------------' 
1 

Molecular Scatter ing 27 (1919-1931) 1 (1928- 1931) 1 
o f  L i gh t  0 (1932 onwards) (Book) : 

I----,-----------------------------------------------------l 
1 I : Raman E f f e c t  1 3  (1928- 1932) 3 (1928- 1931) : 
I----------------------------------------------------------l 
I .  

: Magnetism and 1 5  (1927-1929) 1 (1929)  : 
1 E lect ro  Optics I 

I 
I----,-----------------------------------------------------fi 
I I : Opt ical  and E las t i c  9 (1918- 1926) 5 (1934- 1939) : 

Propert ies o f  Sol ids I I 

I----------------------------------------------------------' 
I : Ul t rasonics and 4 (1935- 1938) 5 (1935- 1936) 

Hypersonics I I 
l--,-,----,------------------------------------------------l 
I : V ib ra t ion  and Sound 20 (1909- 1922) 3 (1914- 1922) 
I----,-----------------------------------------------------l 

) Theory o f  Musical 1 2  (1914- 1927) 7 (1914- 1934) : 
1 Instruments I 

I 
l----------------------------------------------------------l 
I 

Viscos i ty  o f  Liquids 8 (1907- 1928) I - 
I : and Surface Forces I 
I 

I----------------------------------------------------------l 
I I : Line Spectrum 4 (1922- 1925) I - 

I 



such work) and at the same time nurturing Indian jour- 

nals to gradually build them up. 

In the beginning of the 1930's there arose some 

conflict between Raman and the authorities of the 

Indian Association for the Cu1 tivation of Science which 

eventually led to Raman leaving the Association, and 

Calcutta and moving over to Bangalore in 1933. It has 

already been mentioned that Bose, Saha and Krishnan had 

by now left Calcutta. And when Raman left Calcutta for 

Bangalore, Fermor, the well known Geologist, addressing 

the 20th session of the Indian Science Congress in 1933 

remarked : 

.. . . . . . C a 7 c u t t a ' s  loss wi 7 7 be B a n g a l o r e ' s  
ga in .  At  present Ca 7cut ta  may be regarded a s  
t h e  c e n t r e  o f  s c i e n t i f i c  research  i n  I n d i a ;  
bu t ,  w i t h  t ransference  t o  Bangalore o f  one o f  
h e r  l ead ing  i n v e s t i g a t o r s ,  she w i  7 1 have t o  
guard her  7aure 7s" f Fermor , 1933). 

Due to the foresight and benevolence of the 

Tatas, one of the leading industrialists and philanthro- 

pists of the country, a research institute had been 

established at Bangalore in 1907 and was called the 

'Indian Institute of Science' (popularly called as the 

'Tata Institute' even to this day). .It started with 

two main disciplines - Chemistry (applied, general and 

organic) and Electro Technology and slowly enlarged its 



scope. Raman was the f i r s t  Ind ian t o  be appointed as 

the Director .  It was during Raman's stay a t  t he  I n s t i -  

t u t e  t h a t  Physics got a boost. He was responsible f o r  

br ing ing the German Phys ic is t  Max Born t o  Bangalore. 

But unfortunately w i th in  a course o f  four  years he ran 

i n t o  administrat ive problems and had t o  re l inqu ish  

t h e  D i r e c t o r s h i p .  He cont inued t o  head t h e  Phys ics  

department u n t i l  1947 when he r e t i r e d  and moved t o  h i s  

own i n s t i t u t e  ( the  Raman Research I n s t i t u t e ) .  

Soon a f t e r  coming t o  Bangalore, Raman founded the 

Indian Academy o f  Sciences i n  1934. The Academy was 

formed under much controversy as t he re  was already a 

move ea r l  i e r  during the Ind ian Science Congress Session 

t o  form a National body o f  t h i s  kind. This suggestion 

had been agreed upon by a number of s c i e n t i s t s  inc lud ing 

Raman. But as th ings d i d  no t  move i n  the d i r ec t i on  he 

had hoped , Raman came out o f  the Committee which had 

recommended the formation o f  the National Academy and 

s ta r ted  another academy c a l l i n g  i t "The Ind ian  Academy 

o f  Sciences". This was very much resented by others 

and in 1935 a group o f  s c i en t i s t s  which included Saha 

s t a r t e d  the  Nat ional  I n s t i t u t e  o f  Sciences o f  I nd ia ,  

having i t s  headquarters i n  Calcutta. Thus two organi- 

zations, each claiming the s ta tus o f  a National Academy 

were founded w i th in  a short  time. Though the  stated 



functions of the two organizations d i f f e red ,  and do so 

even t o  date, i t i s  not  inconceivable t h a t  t he  s t a r t i n g  

o f  the two academies was a d i r ec t  r e s u l t  o f  a personal 

feud i n  which Raman and Saha were on oppos i te  sides. 

However, t he re  were a l a rge  number o f  s c i e n t i s t s  who 

were Fellows o f  both the  academies (and there  are even 

more today) excepting f o r  Saha who was no t  a fe l l ow  o f  

the Ind ian Academy. 

Raman was t h e  founder  p r e s i d e n t  o f  t h e  I n d i a n  

Academy and remained so till h i s  demise i n  1970. The 

Academy had 65 Fel lows when i t commenced i t s  a c t i v i t i e s  

and made prov is ion t o  e l e c t  more Fellows from w i t h i n  the 

country and honorary Fel lows from among d is t inguished 

sc i en t i s t s  abroad (C.V.Raman, 1935) .  Today (1990) it 

has 608 Fel lows, 45 Honorary Fel lows and 35  Young 

Associates. 

The Nat ional  I n s t i t u t e  o f  Sciences o f  I n d i a  was 

s ta r ted  i n  1935 wi th  L.L Fermor as i t s  f i r s t  President. 

Saha was c lose ly  connected w i th  i t and was i t s  second 

President. I t  had i t s  headquarters i n  Calcut ta  and had 

the r o l e  o f  a federat ion f o r  the e x i s t i n g  academies and 

soc ie t ies  i n  the country. Both the Ind ian Academy o f  

Sciences and the National I n s t i t u t e  brought out  t h e i r  



own "Proceedings". The National I n s t i t u t e  moved i t s  

headquarters from Calcutta t o  Delhi i n  1945, and i t s  

name was changed t o  "Indian National Science Academy" i n  

1970. 

One o f  the main objectives of the Indian Academy of 

Sciences was t o  publish journals. Since much o f  the  

work done i n  I n d i a  was g e t t i n g  publ ished outs ide  t h e  

country,  Raman made a case f o r  I n d i a n  journa ls .  He 

wrote i n  Current Science: 

" I t  i s  t r u e  t h a t  ind iv idua l  s c i e n t i f i c  work- 
e r s  i n  I n d i a  have by t h e i r  i n d e f a t i g a b l e  
industry achieved great  d i s t i n c t  ion f o r  
themselves, but the prest ige o f  both o f f i c i a l  
and non o f f  i c i a  1 research work i s  s t  i 1 1  slow 
i n  a t t a i n i n g  t h a t  s t a t u s  o f  i n t e r n a t  iona  1 
importance reached by most European count r ies .  
This unsat is fac tory  pos i t i on  i s  i n  my op in ion 
p a r t l y  due t o  the tendency o f  many s c i e n t i f i c  
men t o  export  t h e i r  more important contr ibu-  
t ions f o r  pub1 i c a t  ion  i n  f o r e i g n  journa  l s ,  
w i t h  a proport  ionate impoverishment o f  Ind ian 
Archives. Perhaps i f  the resources o f  an a 7 7 
I n d i a  journa l  such as we contemplate i n  con- 
nect ion w i t h  the Academy o f  science, had been 
a v a i l a b l e  f o r  g i v i n g  Ind ian  s c i e n t i f i c  work 
su i t ab le  in te rna t iona l  pub1 i c i t y ,  the out f low 
o f  memoirs from t h i s  country would have been 
more rest ra ined and 7ess voluminous. Cont inu- 
ance o f  t h i s  p rac t i ce  w i l l  r e t a r d  the process 
o f  b u i l d i n g  up a s c i e n t i f i c  t r a d i t i o n  f o r  
I n d i a  and keep her  i n  a p o s i t  i o n  o f  semi 
dependence i n  the wor7d o f  science. While the 
foundations o f  the s c i e n t i f i c  reputat ion o f  a 
country i s  estab 7 ished by the qua 1 i t y  o f  work 
produced i n  i t s  i ns t  i  t u t  ions, the  superstruc- 
tu re  i s  reared by the nationa 7 journa ls  which 
proclaim t h e i r  best achievements t o  the r e s t  
o f  the wor ld " (Raman, 1933). 



(Surpr is ing ly  as far  as Physics was concerned, the  

existence o f  such a journal Ind ian Journal o f  Physics 

which Raman himself  s tar ted seems t o  have been ignored 

by him! ). With t h i s  f i r m  be l i e f ,  Raman s ta r ted  the  

Proceedings o f  the Indian Academy o f  Sciences i n  1934, 

soon a f t e r  the Academy was establ ished t h a t  year. 

The f i r s t  volume was i n  one sect ion covering Physi- 

ca l ,  Mathematical and B i o l o g i c a l  Sciences. From 

Volume Two onwards, i t was brought ou t  i n  two sect ions - 
Section A covering Physical and Mathemati ca1 Sciences 

and Section B, devoted t o  B io log ica l  Sciences, somewhat 

on the  1 ines o f  t he  Proceedings o f  t he  Royal Soc ie ty  

(London). Raman edi ted the Proceedings t i 1 1  h i s  de- 

mise. He paid a great deal o f  a t ten t i on  t o  i t s  publica- 

t i o n  on time. During h i s  times the a r t i c l e s  used t o  

be communicated by Fel lows. p f  t e r  t h e  Proceedi nas 

were s t a r t e d  Raman publ ished most of h i s  work in it. 

He published 458 papers i n  a l l  (dur ing the per iod 1906- 

70) out  o f  which 294 were pub1 ished i n  Ind ian Journals. 

O f  these 294 papers, 273 were pub1 ished du r i ng  1931- 

1970, a ma jor i t y  o f  them (206 papers) i n  the Proceedings 

o f  the Ind ian Academy o f  Sciences during 1935-65. 



The Proceedings became a vehic le f o r  t h e  phys ic is ts  

a t  the Ind ian I n s t i t u t e  o f  Science, and a l so  f o r  various 

Univers i ty  departments i n  the country - spec ia l l y  Andhra 

Univers i ty  a t  Wal t a i  r , Annamalai Un ivers i ty  and A1 i garh 

Muslim Univers i ty .  For example, i n  the  f i r s t  ten  vol-  

umes there were 180 a r t i c l e s  from the  Ind ian  I n s t i t u t e  

o f  Science ( o u t  o f  727 a r t i c l e s ) .  The Proceedings 

gradual ly gained the a t ten t i on  o f  s c i e n t i s t s  outside 

the country. It had gained s u f f i c i e n t  s ta tus  by 1938 

t h a t  when the  Academy decided t o  b r i n g  out a spec ia l  

issue i n  t h a t  year t o  commemorate the f i f t i e t h  bi r thday 

o f  Raman and ten  years o f  research connected w i t h  the 

Raman Ef fec t ,  it received a r t i c l e s  from phys ic i s t s  i n  

d i f f e r e n t  countr ies - B r i  1 l ou i n  (France), Hans Mueller 

( I T . ,  U.S.A), Jordan (Germany), Kohlrausch (Graz), 

Sutherland (Cambridge) and San-Ichiro (Japan), t o  name a 

few. Homi Bhabha, the a rch i tec t  o f  Atomic Energy i n  

the country, patronized the  Proceedings. He published 

t h i r t een  a r t i c l e s  i n  i t dur ing the per iod 1939 - 1951. 

I t  i s  i n t e r e s t i n g  t o  no te  t h a t  t h e r e  were ve r y  few 

articles from Calcutta, special 1 y from the Jndian Asso- 

c i a t i o n  and the Universi ty.  Perhaps t h e i r  own publica- 

t i o n  Ind ian Journal o f  Physics was being used by them. 

Neither Bose nor Saha pub1 ished in the Proceedings of 

the Ind ian Academy Curiously, K.S.Krishnan, an ear ly  

associate of Raman a t  the Indian Association a t  Calcut- 



ta ,  published only three papers i n  t h i s  journa l .  He 

published 99 a r t i c l e s  (e igh ty  four i n  fo re ign  journals 

and 15 i n '  I nd ian  j o u r n a l s  ( 6  i n  Cur ren t  Science and 

three each i n  Ind ian Journal o f  Physics and Proceedings 

of the  Ind ian Academy o f  Sciences) dur ing 1931-1961). 

Saha pub l i shed  33 a r t i c l e s  (20 i n  I n d i a n  and 13 i n  

f o r e i g n  j o u r n a l s )  d u r i n g  t h e  same p e r i o d .  We see 

Krishnan's c lear  preference  f o r  pub1 i sh i ng  i n  fo re ign  

journa 1s. 

The s t a r t i ng  o f  t he  Ind ian Science Congress (1914) 

and the  journal  Current Science (1932) were t w o  other 

important events connected w i th  Ind ian  Science during 

t h i s  period. The Ind ian  Science Congress Association 

was, as i t i s  even today, a forum f o r  the  meeting o f  

s c i en t i s t s  from d i f f e r e n t  d i sc ip l i nes  working a1 1 over 

t h e  coun t ry .  I n  t h e  e a r l y  days ( t i l l  t h e  I n d i a n  

Academy and the National I n s t i t u t e  were founded), i t was 

the main s c i e n t i f i c  conference i n  the country. Bhabha, 

Bose, Raman and Saha were the  General Presidents o f  t he  

Congress a t  one time o r  other. Jawaharlal Nehru was a 

regular i n v i t ee  t o  t h i s  congress and he used t o  p a r t i c i -  

pate w i t h  i n te res t  i n  the del iberat ions.  Dist inguished 

sc i en t i s t s  from d i f f e r e n t  countr ies representing t h e i r  

na t i ona l  academies were i n v i t e d  f o r  these meetings. 



S c i e n t i f i c  papers on current  work were presented a t  

d i f f e r e n t  sect ional  meetings. The Proceedings o f  the 

Congress was a lso brought out  regular ly ,  i n  the ea r l y  

days as a p a r t  o f  t he  Journal o f  A s i a t i c  Society o f  

Bengal, and l a t e r  on by the Science Congress Association 

i t s e l f .  Unfortunately, today the Annual meetings have 

become more o f  a mass gathering ( i n  thousands) o f  scien- 

t i s t s ,  w i t h  very  l i t t l e  s c i e n t i f i c  outcome. It was 

during one o f  the meetings o f  the Association, t ha t  the 

idea o f  forming a National Academy was discussed. 

I n  1931, D r .  F o r s t e r ,  t h e  then  D i  r e c t o r  o f  t h e  

I nd i an  I n s t i t u t e  o f  Science sent a quest ionnai re  t o  

various s c i e n t i s t s  t o  get t h e i  r response f o r  s t a r t i n g  a 

Science News Journal on the l i nes  o f  "Nature". This 

ma t t e r  was d iscussed i n  t h e  meet ing o f  t h e  Science 

Congress i n  1932. The idea was we1 1 received and the 

journal  "Current Science" was s ta r ted  i n  Ju ly  1932. It 

was managed by a committee and had the patronage o f  many 

leading sc ien t i s t s ,  the Ind ian I n s t i t u t e  o f  Science and 

the Madras Univers i ty .  Raman was associated w i th  t h i s  

journal  from i t s  beginning and was the  President o f  the 

Current Science Association from 1947 ti l l h i s  demise i n  

1970.  Though the  j ou rna l  was intended t o  be m u l t i  

d i s c i p l i n a r y  i n  nature,  i t  gradua l ly  ended up w i t h  a 

b ias towards Bio log ica l  Sciences. Raman published 65 



articles in this journal. This journal was hoped to be 

a Letter  Journal for all sciences but as mentioned it 

was biased towards Biological Sciences. It is still 

being published regularly and as we will see in a later 

chapter there have been vigorous attempts in recent 

times (1989) to revive this journal. 

As mentioned earlier, the National Institute of 

Sciences of India also brought out its own pub1 ica- 

tion - "Proceedings" in two sections. Unlike the 

Proceedings of the Indian Academy, this included not 

only research articles but also other material like the 

papers read at its meetings and Annual Report. Saha 

contributed half a dozen articles to this journal. 

But there was no contribution from Raman to this jour- 

nal. The National Institute also published its Trans- 

actions. 

In 1935 Saha started another journal Science and 

Culture. This was not a pure research journal. Saha 

published in this journal nearly 150 articles on var- 

ious topics including those pertaining to the problems 

of India. Another periodical pub1 ished during this 

period which is still being continued is the Proceedings 

of the National Academy of Sciences at Allahabad. 



Along w i t h  Physics, Astronomy a l so  began t o  take 

roots i n  the country, but  a t  a slower pace. An impor- 

t an t  centre f o r  astronomical observations was the  Kodai- 

kana1 Observatory i n  South Ind ia .  It was s t a r t ed  as a 

r esu l t  o f  the s h i f t i n g  o f  the  Madras Observatory and was 

established under the Meteorological Department i n  1900. 

The observatory was mainly concerned w i th  so l a r  stud- 

ies. Evershed, who was the d i rec to r  o f  the observatory 

i n  191 1 , contr ibuted t o  a great  extent  t o  research i n  

t h i s  f i e l d .  He i s  wel l  known f o r  h i s  s tud ies on sun- 

spots and i n  pa r t i cu la r ,  " rad ia l  motion i n  sun spots" 

which i s  known as the "Evershed Ef fec t " .  Cosmic ray 

measurements were c a r r i e d  o u t  he re  i n  1940. T h i s  

observatory brought out  a b u l l e t i n  ca l l ed  the  Kodai- 

kana1 Observatory Bul l e t i  n. The f i r s t  number o f  t h i s  

B u l l e t i n  was brought out  i n  1908. Evershed cont r ibuted 

a number o f  a r t i c l e s  ( " 2 0 )  inc lud ing h i s  work on the" 

r a d i a l  mot ion  i n  sun spo t s "  t o  t h i s  p u b l i c a t i o n .  

However he pub l i shed  some o f  those a r t i c l e s  i n  t h e  

Month1 y Notices o f  the  Royal Astronomical Society a1 so. 

Apart- f rom the  research a r t i c l e s ,  t he  B u l l e t i n  con- 

tained the  data o f  the so la r  geomagnetic and ionospheric 

observations car r ied  out  a t  Kodaikanal. I n  add i t i on  t o  

the B u l l e t i n  there was a lso the Memoirs o f  the  Kodaika- 

nal  Observatory o f  which only one volume was pub1 ished. 



Kodaikanal Observatory was the forerunner o f  t he  present 

Indian I n s t i t u t e  o f  Astrophysics. It i s  i n t e res t i ng  t o  

note t h a t  f o r  a short whi le there was an Astronomical 

Society dur ing 1910-1916. H.G.Tomkins was i t s  f i r s t  

President and Raman was the  sec re ta ry  f o r  some time. 

The Society published i t s  journal  dur ing t h i s  per iod and 

was closed down i n  1916, perhaps due t o  the  World War 

(Abhayankar, 1982) .  Both Raman and Saha took  keen 

in te res t  i n  the development o f  astronomical research i n  

the country. Knowing the importance o f  astronomy Raman 

wrote i n  an a r t i c l e  i n  Current Science. 

". . . the  organ i z a t  ion o f  s c i e n t i f i c  research in  
I n d i a  must be considered r a d i c a l l y  d e f e c t i v e  
unless  and unt  i  1 adequate p r o v i s i o n  i s  made 
f o r  astronomical  study and research o f  t h e  
highest grade in  the country" (Raman, 1 9 4 3 ) .  

Saha was the Chairman o f  a committee which was set 

up i n  the  ea r l y  1950's t o  estimate the requirements o f  

Astronomical research i n  t he  country  (Bhattacharyya, 

1985). 

Thus we see t h a t  by 1940 s c i e n t i f i c  research 

a c t i v i t y  had taken roo t  i n  the  country and was reasona- 

b l  y we1 1 e s t a b l  i shed. S c i e n t i s t s  l i k e  Bhabha, 

Bose'Krishnan, Raman and Saha had made a name f o r  them- 

selves and Ind ian science had gained some recogn i t ion  



outside the country. This situation is very well re- 

flected in Sommerfeld's impression about India. He 

writes: 

" I n d i a  had a s p e c i a l  a t t r a c t i o n  f o r  me 
because study shoots o f  modern phys ics have 
sprung up i n  recent  years on t h i s  a n c i e n t  
c u l t u r a l  soi  7 and s c i e n t i f i c  research i n  I nd i a  
has suddenly begun t o  compete on equal terms 
w i t h  research  i n  Europe and America. No 
discovery i n  Physics during the las t  year has 
caused so much excitement and co l  labora t  ion 
combined w i t h  admiration i n  the e n t i r e  world 
as the spectroscopic e f fec t  found by Professor 
C. V .  Raman i n  Calcutta and developed by him 
i n  an exemplary manner; and no d iscovery i n  
astrophysics has been found t o  be as f r u i t f u l  
f o r  our understanding o f  the s t e l  1ar system as 
t h e  t heo ry  fo rmula ted  by Saha, a t  p resen t  
Professor i n  A 7 lahabad. The i n t e r n a t  iona 1 
importance o f  these two men i s  borne by t h e  
f a c t  t ha t  they have been chosen members o f  the 
Roya 7 Society i n  London, tha t  o l d  and venera- 
b l e  Academy o f  Science" (Sommerfeld, 1929 ) .  

Though the scenario of scientific activity in the 

country was encouraging, it was a different story with 

regard to the scientific journals. They had not the 

same recogn i ti on that Indi an science had. This was 

perhaps due to the fact that leading scientists nub- 

1 ished their most im~ortant work - foreign journals 
(special ly  Krishnan, Saha and to some extent even 

Raman). Table 4 gives a picture of the number of publi- 

cations of Raman, S.N.Bose, Saha and Krishnan in some of 

the well known foreign journals. Table 5 gives the 

number of publications of these scientists in Indian and 



TABLE 4 

Number of Publications of Raman, Bose, Saha and Krishnan 
in some leading foreign journals 

.......................................................... 
I 
I Raman S.N. Bose Saha Krishan 
I 
I 1906-45 1918-55 1917- 56 1925-61 : 
)----------------------------------------------------------l 
I I 
I I 
I 
I 

I 

I 
I 
I 

I Nature 83 - 14 47 I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 

I Proceedings of 19 - 1 24 t 
I 

Royal Society I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 

Philosophical 39 3 15 9 I 
I 

I Magazine I 

I 
I 

I 
I 

I 
I 

I 
I 

t 
I 

I 
I 
I 

: Physical Review 9 - 2 8 I 

I 
I 

t 
I 

I 
I 

I 
I 

I 
I 
I 

I I ............................................................ 



TABLE 5 

P u b l i c a t i o n  P a t t e r n  of  Raman, Bose, Saha, Kr ishnan  
and Bhabha d u r i n g  d i f f e r e n t  p e r i o d s  

: Foreign I n d i a n  Tota l  
I-----,------------------------I---------------------------~ 

I 
I I I 
I I I 

RAMAN, C.V.  I I 
I I 

I 1906 - 1930 I 
I I 146 21 167 : 
I I 
I 1931 - 1970 I 18  273 291 : 

TOTAL 

BOSE, S.N. 
1918 - 
1931 - 
TOTAL 

SAHA, M.N. 
1917 - 
1931 - 
TOTAL 

: KRISHNAN, K.S. I I 
I I 

I 1925 - 1930 I 
I I 26 7 33 : 
I I 
I 1931 - 1961 I 84 15 99 1 
I I---,-----------------------I 
I 
I TOTAL I 
I I 110 22 132 : 
: BHABHA, H. J. I I 

I I 
I 1933 - 1954 I 
I I 39 19 58 : 
I I I 
I I I ............................................................ 

Source: For Raman: Consolidated l i s t  o f  C.V.Raman's 
s c i e n t i f i c  papers publ ished i n  s i x  
volumes by the I n d i a n  Academy o f  
Sciences, 1988. 

For others:  Biographical  Memoirs o f  t he  Fel lows 
o f  the  Royal Society.  
V21(1975),V5(1959) and V13(1969) 



f o r e i g n  j o u r n a l s ,  a l ong  w i t h  t h a t  o f  Bhabha d u r i n g  

d i f f e ren t  periods. It was only a f t e r  1940 t h a t  Raman 

became an exception and published most o f  h i s  papers i n  

I n d i a n  Jou rna ls  (see  Table 5 ) .  T i l l  1 9 4 0  o n l y  4 6  

a r t i c l e s  were pub l i shed  by him i n  I n d i a n  J o u r n a l s  

against 162 i n  f o re ign  journals ! The t o t a l  number o f  

a r t i c l e s  by Bose, Krishnan, Raman and Saha i n  the  Ind ian 

Journal o f  Physics was only 19. The few good a r t i c l e s  

publ ished i n  t he  country  had t o  be shared among t h e  

journals o f  the  three Academies and the  Ind ian  Journal 

o f  Physics ! This i s  perhaps one o f  the reasons why 

most o f  them could no t  break ground i n  the  interna-  

t i o n a l  scene. The Proceedings o f  t h e  I n d i a n  Academy 

fared be t te r  t o  a ce r t a i n  extent due t o  the  very good 

a r t i c l e s  i t pub1 ished during 1935-1945 especial l y  those 

by Rarnan and Nath. Overal l ,  perhaps the  s t a r t i n g  o f  60 

many competing journals  worked against the  Ind ian  jour-  

na ls  g e t t i n g  r ecogn i t i on  abroad. I n  s p i t e  o f  t he  

enlarged s c i e n t i f i c  community, t he  j ou rna l s  su f f e red  

from lack  o f  cont inued patronage f rom lead ing  scien-  

t i s t s .  What Raman wrote i n  Current  Science be fore  

founding the Proceedings, remains t r u e  even today, t h i s  

i n  sp i t e  o f  now having many journals i n  Ind ia .  We can 

spot a trend s e t  already f o r t y  years ago by the eminent 

sc ien t i s t s  o f  the country w i th  regard t o  publ icat ions i n  

fore ign journals  (see Table 5 and f i g u r e  4 ) .  



Publication Palter11 of some Elnineill 

Iildiail Scien tis k in Jo ul-nals 

120 ( I 

Publication Pa ttel-11 of C.17. Ranla11 

in Iildiail 6( Foreign Journals 

hdion 

1331-70 

Figure 4 



But except ing Krishnan the r e s t  d i d  c o n t r i b u t e  a 

reasonable percentage o f  t h e i r  papers t o  Ind ian  Jour- 

na l s .  However, as we see i n  a l a t e r  chap te r  t h e  

percentage o f  papers received by Ind ian journa ls  from 

we11 es tab l i shed s c i e n t i f i c  research cen t res  i n  the  

country has dwindled. This i s  i n  s p i t e  o f  the  serious 

attempts made by the publishers t o  improve t he  standard 

o f  the journals.  

To summarize, we f i n d  t ha t  dur ing the  per iod 1900 

- 1940, s c i e n t i f i c  research took roo ts  i n  the  country. 

A few j ou rna l s  l i k e  the  Proceedings o f  the I nd i an  

Academy o f  Sciences and the Ind ian Journal o f  Physics 

publ ished impor tant  a r t i c l e s  bu t  t he  m a j o r i t y  o f  t he  

papers f rom recognized I nd ian  s c i e n t i s t s  ( b a r r i n g  t o  

some extent  Raman) were published outside t he  country. 

Not many Ind ian Journals gained in te rna t iona l  recogni- - 
t i o n  i n s p i t e  o f  t h e  r e c o g n i t i o n  I n d i a n  sc ience  had 

received abroad. 
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