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Astronomy is one o f  t h e  s c i e n c e s  which has had T R I J ~ - ~ ~ ; ~ s  

t o  i ts  advancement by virl iue of t h e  conVtributiom-made,by wly 

Tndfan thinking. The efforts of .Aryabhatta,  Varahamihl'ra,. 

Brshtnagupta and Bhaskara a r e  monumental and  have been c o v e r e d  

elsewhere i u  this volume. Li! t le  i f  any as t ronomica l  a c t i v f t y  

e x i s t e d  i n  I n d i a  over t he  next f i v e  c e n t u r i e s  u n t i l  J a i  Singh 

performed t h e  i n c r e d i b l e  feat of b u i l d i n g  f i v e  o b s e r v a t o r i e s  

and tnaking observa t ions  of accuracy w i t h  them i n  a l i t t l e  under 

four  decades. These i n s t i t u t i o n s  c o n t a i n  enormous in s t rumen t s  

of masonry, many o f  whlch were invented by Jai  Singh, and were 

m e a ~ t  t o  mutually confirn arid check t h e  observations made. 

Magnificent i n  concept ,  they  were seldom used  after Ja'i' Si.ngh 

and w i t h  the  new n r a  of t e l e scope  technology.  already. a .huncLni( 

years  o l d ,  they retreated r a p i d l y  into obso.Lescenca, ...- Qne. can mly 

wonder what a Jai Singb,  b e t t e r  informed o f  'contemporary -happen- 

ings ,  would. ha re  l e f t ;  .behind t o  p o s t e r i t y .  

The Madras Obs3rvatox-y: ,The East  India Company having resolved 

t o  es tabl ish  a n  observatory at Madras f o r  promoting the  know- 

le6ge of  Astrouorny, Geography and Navigation i n  I n d i a ,  

Sir Charles Oakeley, t 'hen P r e s i d e n t  o f  t he  Coqncf?.,  had t h e  

Zl!:ilding for -bh: obserlri?trxry completed by 1792. The Madras serimi 

.?L !:\:,i, '~sat i o n s  had commenced i n  1787 through t h e  effor t i2  o f  a 

i a~~nbe r  of t h e  ivfadras Government - William P e t r i e  - Who had in h i s  

possess ion two t h l e e - i n c h  achromatic t e l e s c o p e s ,  two astmqamical 

c locks ,  with compound pendulums and an e x c e l l e n t  t ransi t  i n s 4 m . m ~ -  



T h i s  equipment formed t h e  nucleus  of i n s t z h u r n e n t a t i o n  of  t h e  new 

o b s e r v a t o r y  which soon  embarked o n  a , s e r i e s  o f  obse rva t ions  of t h e  

s t a r s ,  t h e  moon a n d  e c l i p s e s  of J u p i t e r t  s s a t e l l i t e s  with t k i s  

a c c u r a t e  de te rmina t ion  o f  l o n g i t u d e ,  as i t s  first concern, c he 

p i e r  t h a t  carr ied t h e  original  small t r a n s i t  i n s t rumen t  i n  a 

massive g r a n i t e  p i l l a r  and has  on i t  an  i n s c r i p t i o n  i n  L a t i n ,  

Tamil, Telugu arid Hindus tan i  s o  that  ' t P o s t e r i t y  may .be informed a 

thousand years  hence of  t he  p e r i o d  when t h e  a a t h e m a t i c a l  s c i e n c e s  

were f i r s t  p l a n t e d  by B r i t i s h  l i b e r a l i t y  i n  Asiat1. I n  any  case 

t h i s  q u o t a t i o n  from t h e  f i rst  annual  r e p o r t  o f  t h e  observa tory  

i s  a t l e a s t  a  r e c o r d  o f  t h e  f a c t  t h a t  a s t r o n o m i c a l  a c t i v i t y  at 

t h e  Madras Observatory  was indeed t h e  f i r s t  among B r i t i s h  efforts, 

at s c i e n t i f i c  s t u d i e s  i n  Tndia. 

The lotzgi t u d e  o f  t h e  Madras Obse rva to ry  has .-a .most-.-.important 

r o l e  as a f u n d m a n t a l  mer id ian  from which o b s e r v a t i o n s  f o r  l o n g i -  

t u d e  i n  %.he I n d i a n  Survey are reckoned.  The accuracy  w i th  which 

a azip of  I n d i a  f i t s  i n t o  a map o f  t h e  world depends solely o n  

t h e  accuracy  of t h e  l o n g i t u d e  d e t e r m i n a t i o n  o f  t h e  t r a n s i t  i n s -  

t rument  p i e r  at t h e  Madras Observa tory .  The work o f  t h e  Grea t  

T r igonomet r i ca l  Survey of  I n d i a  commenced a t  Madras on  Apr i l  10, 

1802 when a base l ine  measurement r e l a t e d  t o  t h e  Madraq i o n g i t u d e  

was made. 

For over a c e n t u r y  the  Madras O b s e r v a t o r y  con t inued  t o  be t h e  

o n l y  as t ronomica l  observatory i n  Tndia engaged i n  s y s t e m a t i c  

measures of star p o s i t  i o n  and star b r i g h t n e s s .  Goldingham, 



Taxior, Jacnb and Pogson were t h e  Government astronomers a h ~  

dominated a c t i v i t y  a t  Madras. d i t h  a new f i v e  feet, t ransi- t ,  

Tay lo r  completed i n  1844 h i s  catal-ogue o f  p l a c e s  o f  over  11,Gu(; 

stars, Double star c a t a l o g u e s ,  measures o f  t h e i r  s e p a r a t i o n  and 

t h e  de te rmina t ion  of t h e i r  o r b i t s  were Jacob's p r i n c i p a l  i n t e r e s t .  

T h e  obse rva to ry  r e c e i v e d  a new ~ e r i d i a n  c i r c l e  d u r i n g  h i s  t e n u r e  

and  wi th  i t ,  b e s i d e s  o b s e r v a t i o n s  f o r  t h e  dat;errnlnationt.  o f  s tar  

p o s i t f o n  and e v a l u a t i o n  of proper  motions,  a series of observa- 

t i o n s  o f  t h e  s a t e l l i t e s  of J u p i t e r  and S a t u r n  were comaenced. 

From 1861 u n t i l  h i s  d e a t h  i n  1891, N.R. Pogson a s  Governaent 

astronomer,  i n  ! r a ~ p i n g  wiLh p r o g r e s s  i n  t h e  s c i e n c e ,  e n t e r e d  

i n t o  n13war a r e a s  o f  obse rva t ions .  While t h e  t r a n s i t  ins t rument  

and t h e  meridian c i r c l e  were bo th  u s e f u l l y  u t i l i z e d  for  a star 

ca ta logue  of 3000 s t a r s  t h a t  i n c l u d e d  s t a n d a r d  s t a r s ,  largo proper 

motion s t a r s ,  v a r i a b l e  stars and t h e  l i k e ,  it is w i t h  t h e  new 

8-inch Cooke e q u a t o r i a l  t h a t  he made d i s c o v e r i e s  o f  a s t e r o i d s  

and v a r i a b l e  stars,  The a s  t e r a i d s  Asia., Sappho, S y l v i a ,  Garnilla, 

Vera and t h e  var iab le  stars Y V i r g i n i s ,  U S c o r p i i ,  T S a g i t t a r i ,  

Z V i r g i n i s ,  X Capr i co rn i  and R. R e t i c u l i  were  a l l  f i r s t  disco:fsred 

v i s u a l l y  at  Madras ' e i t h e r  w i t h  t h e  t r a n s i t  ins t rumant  o r  by tho  

e q u a t o r i a l  i n s t rumen t s .  The d i scovery  i n  1867 of  t h e  l i g h t  

, r ; z r i a t ion  o f  R ,  Pa i r i cu l i  37 C. Raghunathachary is p e r h a p s  . t he  

:Ti r:: . i.ritronomica1 d i scovery  by an  I n d i a n  i n  r e c e n t  h i s t o r y ,  

7 ,,son a l s o  under too^ t h e  p r e p a r a t i o n  o f  a ca ta logue  and a t l a s ,  

of  v d r i a b l e  stars c ~ m p l e t e  w i t h  m q n i t u d e  e s t i m a t e s  made by him 



o f  bo th  t h e  comparison and t h e  v a r i a b l e .  These were e d i t e d  by 

Turner a f t e r  Pogsonl s dea th ,  

During t h i s  per iod  t h e  Madras Observatory  p a r t i c i p a t e d  i n  

obse rva t ions  of t h e  important  t o t a l  s o l a r  e c l i p s e  t h a t  were 

v i s i b l e  from I n d i a  dur ing  t h e  n ine t een th  century .  These were 

t h e  e c l i p s e s  t ha t  e s t a b l i s h e d  t h e  founda t ions  of a s t r o p h y s i c s  

and e s p e c i a l l y  o f  s o l a r  phys ics  and in t h e s e  obse rva t ions  the 

Madras Observatoryf s c o n t r i b u t i o n s  were most s i g n i f i c a n t ,  as 

w i l l  be seen  l a t t e r .  

An Ind i an  Observa tor ies  Cornmi t t e e  in England advised t b e  

S e c r e t a r y  of  S t a t e  on ma t t e r s  p e r t a i n i n g  t o  t h e  a d m i n i s t r a t i o n  

of t h e  Madras Observatory. I n  many r e s p e c t s ,  w i th  no adequate 

s t a f f  t o  help him, Pogson had taken  on more progrmmes o f  work 

than  he could brirg t o  a s u c c e s s f u l  t e rmina t ion ,  There were 

ques t i ons  r a i s e d  i n  London i n  1867 whether t h e  Madras Observatory 

need be continued a t  a l l  s i n c e  t h e  B r i t i s h  had s t a r t e d  s a w  o t h e r  

o b s e r v a t o r i e s  i n  t h e i r  pos se s s ions  i n  t h e  Southern  Remisphere, 

I t  was even  recommended t h a t  t h e  Madras Observatory  should  

concen t ra te  mdre on p u b l i c a t i o n  of t h e  o b s e r v a t i o n s  a l r e a d y  

tnade, than make new ones,  The work of Pogson  was commended on, 

and ques t i ons  on t h e  c l o s u r e  of t h e  Madras Observatory r e l e g a t e d  

:I, t h e  t ime when Pogson would r e t i r e .  

Meanwhile in May 1882, Sogson had proposed t h e  need f o r  a 

tweqty i nch  t e l e scope  which could be l o c a t e d  a t  a h i l l  s t a t i o n  

i n  Soutb I n d i a  engaged i n  photography and spec t rography  o f  the .  sun 



and t h e  stars. The p r o p o s a l  r e c e i v e d  a c t i v e  suppor t  b o t h  i n  

I n d i a  and B r i t a i n  and n e c e s s a r y  a u t h o r i t y  g i v e n  f o r  t he  search 

o f  a s u i t a b l e  l o c a t i o n  i n  t h e  s o u t h e r n  h igh lands  o f  I n d i a ,  

Michie Smith under took  the  survey  o f  P a l n i  and Ni lgi r i  h i l l s  

I n  1883 and 1885, h i s  o b s e r v a t i o n s  c o v e r i n g  b o t h  t h e  r equ i r eaen t s  

o f  t r a n s p a r e n c y  and s t e a d i n e s s  of  image during bobh day and 

n i g h t .  But i n  7884 t h e  Astronomer Royal recomaended t h a t  Pogson 

h a v i n g  accumulated large  a r r e a r s  i n  o b s e r v a t i o n s ,  s a d d l i n g  him 

w i t h  a d d i t i o n a l  work connected  w i t h  t h e  new l a r g e  e q u a t o r i a l  would 

not  be d e s i r a b l e  -- "on P o g s o n i s  r e t i r e m e n t ,  t h e  q u e s t i o n  o f  

e s t a b l i s h i n g  a branch  o b s e r v a t o r y  o r  r e a o v i n g  t h e  Madras Obser- 

v a t o r y  t o  a a o r e  f a v o u r a b l e  s t a t i o n  might be cons ide red ,  I an 

d i s p o s e d  t o  p r e f e r  t o  l a t t e r  a l t e r n a t i v e . .  • . . . . 11 

The i d e a  of aaking s o l a r  o b s e r v a t i o n s  under  tropical skies 

soon  g a i n e d  ground and t h e  s e a r c h  f o r  a s u i t a b l e  s i t e  ex tended 

Gvar  t h e  e n t i r e  I n d i a n  sub-cont inent .  I n  t h e  n o r t h ,  Leh, M u s s o u r i e  

a;ld Gehra Dun w e r e  exan ined  f o r  t h e i r  s u i t a b i l i t y ,  In t h e  

s o u t h e r n  p a r t ,  t he  s t u d y  was conf ined  t o  Kodaikanal ,  K o t a g i r i  

and Madras. The Leh and Mussoorie o b s e r v a t i o n s  i n d i c a t e d  t h a t  

t h e  s k i e s  were seldom f r e e  of d u s t  as t o  p e r m i t  o b g e r v a t i c w l j  t h a t  

c z l l e d  f o r  h i g h  t r a n s p a r e n c y .  And s o  t h e  new o b s e r v a t o r y  had 

t o  be l o c a t e d  i n  t h e  s o u t h e r n  h i l l s  with Kodaikanal  b e c o a i ~  t h e  

obvious  choice  o n  t h e  b a s i s  o f  performance. A t  t h e  I n d i a n  

O b s e r v a t o r i e s  C o n n i t t e e  m e t i n g  of J u l y  20, 1893 w i t h  Lord  Ke lv in  

i n  t h e  c h a i r ,  t h e  d e c i s i o n  was t a k e n  t o  e s t a b l i s h  a S o l a r  Physics  



Observa to ry  at Kodaikanal w i t h  Michie Smf t h  as its S u p e r i n t e n d e n t ,  

t h e  d e c i s i o n  on t h e  p e r a a n e n t  site o f  t h e  A s t r o n o n i c a l  Obse rva to ry  

be ing  d e f e r r e d  t o  a later d a t e ,  The o b s e r v a t o r y  was t o  be under  

t h e  c o n t r o l  of t h e  Governnent o f  I n d i a  i n s t e a d  o f  under  t h e  

Government of Madras as i t  had been f o r  a c e n t u r y  e a r l i e r .  

The Kodaikanal Okservatory: The last f i v e  years  o f  tha nineteenth 

c e n t u r y  wf tnessed  a r a p i d  t r a n s f o r a a t i o n  o f  work f r o n  t h e  Madras 
i 

o b s e r v a t o r y  t o  Kodaikanal. The f i r s t  o b s e r v a t i o n s  were coaaenced 

a t  Kodaikanal  i n  1901 and these conformed t o  p a t t e r n s  i n  t h e  "new 

a s t r o n o a y t T ,  t h a t  were p lanned f o r  t h e  obse rva to ry .  While t h e  t w o  

o b s e r v a t o r i e s  f u n c t i o n e d  t o g e t h e r  under  t h e  c o n t r o l  of a D i r e c t o r  

at Kodaikanal , t h e  a s t r o n o m i c a l  o b s e r v a t i o n s  a t  Madras were confined 

o n l y  t o  t h e  ~ e a s u r e m e n t  of time. The new observatory had a wide 

a r r a y  o f  s p e c t r o s c o p i c  equipment s p e c i a l l y  a c q u i r e d  for s o l a r  s tu-  

d ies ,  There  were i n s t r u n a n t s  t o  v i s u a l l y  e x m i n e  t he  p f o a i n e n c e s  

around t h e  s o l a r  l i a b  and t h e  s p e c t r a  o f  sunspo t s .  Photogra-  

p h i 0  s t u d i e s  included daily white  light photography o f  t h e  s o l a r  

d i s c  and aonochromat ic  chromospheric  p i c t u r e s  with t h e  spectro- 

h e l i o g r a p h s  i n  t h e  l i g h t  o f  i o n i z e d  c a l c i u a  and o f  hydrogen. 

T h i s  un%terupted s e r i e s  of pho tographs ,  con t inub  u n t o  t h e  

p r e s a n t  day,  and f o r 3  one of t h e  a o s t  unique  c o l l e c t i o n ?  o f  a 

r e c o r d  o f  s o l a r  a c t i v i t y  a v a i l a b l e  anywhere i n  t h e  world.  Only 

two o t h e r  i n s t i t u t i o n s ,  t h e  o b s e r v a t o r y  at  Meudon i n  P a r i s  and 

t h e  Mount Wilson o b s e r v a t o r y  have a c o l l e c t i o n  t h a t  s p a n s  an 

e q u i v s l e n t  t i n e  i n t e r v a l ,  



Perhaps  the  n o s t  inpor tan t  r e su l t  of these e a r l y  years  

was t h e  d i scovery  by Evershed a t  Kodaikanal i n  1909 o f  radial 

a o t i o n  i n  sunspots .  I n  t h e  next few yea r s  nuzerous studies 

of t h i s  pheno~enon  now known a s  t h e  Evershed'  e f f e c t ,  were 

nade bo th  a t  Kodaikanal a'nd at a temporary f i e l d  s t a t i o n  in 

Kashair ,  These e a r l y  s t u d i e s  have been s o  coaprehensive that  

l i t t l e  has been added t o  our i n f o r a a t i o n  on it i n  t h e  subse- 

quent  h a l f  century.  I n  1922 ~ v e r s h e d  a l s o  discovered under  

cond i t i ons  o f  good see ing  innuaerable  s a a l l  d i sp lacements  of 

l i n e s  equ iva l en t  t o  v e l o c i t i e s  of t h e  o r d e r  o f  a few t e n t h s  

of a k i l o n e t r e  p e r  second. Nearly f i f t y  years L&er with be t te r  

s p e c t r o g r a p h i c  and faage r e s o l u t i o n ,  ex t ens ion  o f  this early 

d i scove ry  have added auch informat ion on wave pheno.mena j ,n , t i?e 

s o l a r  photosphere and c h r o ~ o s p h e r e ,  

For t h e  t h i r t y e i g b t  y e a r s  between 1922 and 1960, the 

d i r e c t o r s  were Royds, Narayan and Das. The a c t i v i t y  i n  solar 

phys i c s  was na in t a ined  at t h e  pace it had been and work pro- 

g r e s s e d  i n  t h e  t r a d i t i o n s  o f  t he  e a r l y  years .  Highlights o f  this 

e r a  a r e  t h e  d i scovery  of  t h e  exygen l i n e s  i n  e a i s s i o n  i n  t he  

c h r o n o s p h e r e  without t h e  a i d  .of an e c l i p s e ,  t h e  cen t r e - l i ab  

v a r f a t i o n s  of t he  hydrogen l i n e s  and t h e i r  use t o  s tudy  t h e  

s o l a r  a tnosphere  and  t h e  d e t a i l e d  s tudy  of t h e  p r o p e r t i e s  of the  

dark: aarkings seen i n  H-alpha. 

F o r  s t u d i e s  of  t h e  phys i ca l  p r o p e r t i e s  of stars the  

obnervatory had l i m i t e d  i n s tmaen ' t a l  resources, Nevertheless, 



soae  i n t e r e s t i n g  r e s u l t s  o n  c o a s t s  and s t e l l a r  s p e c t r a  were 

ob t a ined  t h a t  s u b s t a n t i a t e  t h e  concept t ha t  at  any such ins-  

t i t u t  ion  t h e  nen who use  t h e  ins t ruments  a r e  aore  i n p o r t a n t  

t h a n  t h e  i n s t r u ~ e n t s .  Soon a f t e r  h i s  a r r i v a l  i n  1907 Evershed 

d i scove red  t h e  u l t r a v i o l e t  t a i l  bands i n  Coaet Danie l  t h a t  a r e  

now a s c r i b e d  t o  CO+. Evershed aade nuaerous s t u d i e s  o f  t h e  

p l a n e t  Venus and of  Nova Aquilae 1918. And h i s  d i s p e r s i o n  

s p e c t r a  o f  S i r i u s  have had t h e  h ighes t  d i , spe r s ion  v a l u e s  

eaployed i n  s t e l l a r  spectroscopy u n t i l  r ecen t ly .  

As t rononj  i n  t h e  Pr incely-Sta tzs :  S ince  t he  Jai Singh era  

Royal patronage f o r  a s t ronomica l  e f f o r t  was resumed on ly  i n  

t h e  1 9 t h  and e a r l y  20th c e n t u r i e s .  The k i n g  of Oudh had e s t a b l f -  

shed an c 'bservatory  a t  Lucknow around 7832, A aural c i r c l e  o f  

s i x  f e e t ,  an e i g h t  f e e t  t r a n s i t ,  and an e q u a t o r i a l  by Troughton 

and Sinas fo rned  the p r i q c i p l e  equipment. Soae obse rva t ions  

were aade at t h i s  obse rva to ry  by Wflcox who assuaed charge o f  it,  

but  a f t e r  h i s  dea th  the  observa tory  was c losed  down i n  1849. The 

Maharaja of Travancore had founded an obse rva to ry  at Travancore 

i n  1837. A t r a n s i t  i n s t r u a e n t ,  two a u r a l  c i r c l e s  and an e q u e  

t o r i a l  t e l e scope  and aagnetic and a e t e o r a l o g i c a l  i n s t r u n e n t s  

foraed t h e  p r i n c i p l e  equ ipsen t  o f  t h e  observa tory ,  But i t  is 

renowned p r i n c i p a l l y  f o r  t h e  magnetic o b s e r v a t i o n s  aade by 

Ba:l,~rn who wczs t h e  d i r e c t o r  o f  t he  obse rva to ry  frotn 1851 t o  1865. 

H i s  c h i e f  d i s cove ry  i s  now one o f  t h e  fundamental. p r i n c i p l e s  o f  

t errester la1 acgns tism t h a t  magnetic d i s t u r b a n c e s  on t h e  earth 

are  not  l o c a l i s e d ,  but are world wide phenomenon. Broun i s  a l s o  



assoc ia ted  with t he  d i s c o w r y  of t he  r e l a t ionsh ip  betwe-& solar 

dis turbances  and subsequent changes i n  t he  s tate  of t h e  eartht~, 

magnet'ism i n  recur rence  i n t e r v a l s  of 27 days. He a l s o  found 

that .the magnetic d i s tu rbances  proceed f r o a  particular hel lo-  

c e n t r i c  longitudes. Soon a f t e r  Broun' s r e t i r e n e n t  t h e  ,activity 

of the  observatory  was g r e a t l y  reduced i n  1865: but t h e  observa tory  

continues t o  t he  p re sen t  day. 

Towards t h e  l a s t  decade of t h e l n i n e t e e n t h  century  an  

observatory was s t a r t e d  at Poona. Called t h e  Maharaja 

Takhtas ingj l  observa tory ,  i t  coaaenced a c t i v i t y  at  Poona 

under the  d i r e c t i o n  o f  Pro fe s so r  K.D. Naegarnvala. A part of  t he  

nucleus o f  the  funds  t h a t  were  needed f o r  t h e  s t a r t i n g  o f  the 

abservatory were provided by t he  Maharaja o f  Bhavanagar. The 

observatory had t h e  l a r g e s t  t e l e scope  i n  t h e  country,  a twenty- 

! nch Grubb r e f l e c t o r .  It a l s o  had s e v e r a l  saal ler  ins t ruaents ,  

which were p r i n c i p a l l y  used f a r  e c l i p s e  observat ion.  The ~ o s t  

important work t h a t  has appeared froa t h i s  ,observatory  has been 

the  observat ions  o f  t he  solar  .corona of 1898. The Naegmvala. 

expedi t ion t o  Jeur and t h e  succes s fu l  observa t ion  o f  corona and 

i t s  s p e c t m  descr ibed  i n  Voluae I o f  t h e  P u b l i c a t i ~ n s  o f  t h e  

Maharaja Tak ta s ing j i  observatory  is the  f i r s t  conple te  I n d i a n  

e f f o r t  o.f its kind..-on..,recaxd. 



Astronotnical research  i n  t h e  Un ive r s i t i e s :  While t h e r e  have 

been very l imi ted  e f f o r t s  d i r e c t l y  by the U n i v e r s i t i e s  t o  

f o s t e r  as t ronoa ica l  r e sea rch ,  it is noteworthy t h a t  

i n d i v i d u a l s  f rom the Ind i an  U n i v e r s i t i e s  have ~ a d e  very subs- 

t a n t i a l  con t r ibu t ion  t o  genera l  progress i n  t h e o r e t i c a l  

Astrophysics, A t  t h e  t o p  o f  t h e  l is t  s t a n d s  the  p ioneer ing  

con t r ibu t ions  o f  M.N, Saha t h a t  f o r m  t h e  baslo foundat ion 

f o r  i n t e r p r e t a t i v e  s t e l l a r  speotroscopy, Sahats io .n izat ion 

formula revo lu t ian ized  Astraphysics,  f a r  i t  enabled an 

understanding of  the  phys i ca l  condi t ions  i n  t h e  s t e l l a r  atnos- 

phere, Sahar s second i q o r t a n t  contrfbuf ion has been h i s  

conjecture  o f  t h e  gains that w i l l  accrue t o  a s t r o p b y s i w  from 

a s t r a to sphe re  observatory,  T h i s  st iaulat ing suggestion 

repregents the  e a r l i e s t  t h ink ing  i n  a f i e l d  t h a t  has come of 

age i n  t he  space e r a ,  Other noteworthy contributions i n  

t h e o r e t i c a l  as t rophys ics  by D.S. Kothari ,  8. Chandrasakbar, 

R, C. . Ma jusdar , A, C. Baner ji and h i s  s t u d e n t s  make I n d i a n  

e f f o r t  in this area of t h e  h ighes t  calibre. 



The Nizan  of Hyderabsd e s t a b l i s h e d  .;;he NNj x ~ i u i a h  O t s e r . ~ a t o r ; ~  

in 1908 at i t s  p r e s e n t  l o c a t i o n  i n  Becun;,eJ:, The s t j u ~ l l ~ l s  for 

t h i s  happening s eea s  t o  have been  t he  d o n a t i o n  of two pr iucipw' l  

t e l e s c ~ p e s  by Nawab Zaffar Jung Bahadur, one o f  t h e  c o u r t i e r s  

o f  t h e  Nizam, The l a r g e s t  of  t h e s e  was a fFf%aen inch  vi.sua1 

r e f r ac to r  which was nounted  st Hyderabad i n  1922. The o b s e r v a t o r y  

has been  under  t h e  c o n t r o l  o f  t h e  Osmania Univers i ty  s i n c e  1919, 

The saa l l e r  i n s t r u a e n t  was an e i g h t  i n c h  a s t r o g r a p h  b u i l t  by 

Cooke and i t  is w i t h  t h i s  i n s t r u ~ e n t  t h a t  t h e  o b s e r v a t o r y  

p a r t i c i p a t e d  i n  t h e  g r e a t  i n t e r n a t i o n a l  progranne of the  "Carte- 

du-Cielfl. The zones  photographed a t  Hyderabud cover  t h e  d e c l  i- 

n a t i o n  b e l t s  +36Q t o  +3go s n d  -174 t o  - 2 3 O .  Its f i m t  three 

d i r e c t o r s ,  Chatwood, Bocock and Bhaskarnn,  superv ised  the  ei@;ant,i~- 

work o f  p r e p a r  , t i ~ n  of t h e  a s t r o g r a p h i c  s t a r  catalogue.  Twelve 

c a t a l b g u e s  cornprts ing o b s e r v a t  i ~ n s  o f  8,00,000 stnrs were p u b  

l i s h e d ,  The s t u d y  of c o a e t s ,  v a r i a b l e  s t a r s ,  l u n s r  occultatl~ns 

and solar a c t i v i t y  was also pursued at  Hyderabad. The a v a i l a G i 1 , i t y  

of a s p e c t r o h e l i q s c a p e  i n  t h e  a i d - t h i r t i e s  and a b l i n k  c o r - p ~ r : i t l ~ r  

~ x t ,  nlred t h e  sphere  of a c t i v i t y  of t h e  i n s t i t u t i o n .  P r o 7 e r  lnotions 

:Ludies o f  s t ~ r s  i n  t h e  Hyderabad a s t r o g r a p h i c  zone were cowaencad, 

S i n c e  1944. when Dr.Akbar All. becane t h e  d i r e c t r i r  o f  t h e  obser -  

v a t ~ r y ,  a p r o g r s z n e  o f  d o u b l e  s tar  n e a s u r e a e n t s  f o r n c d  a n  i q o r t a n t  

a d d i t i o n  t o  t h e  a c t i v i t y .  Akbar Alils p r i n c i p a l  c o n t r i b u t i o n  t o  
I 

the  observatory was t h e  subsequen t  a c q u i d i t i o n  of  a f o r t y e i g h t  inch  

r e f l e c t o r  f o r  t h e  o b s e r v a t o r y ,  but t h i s  c'.ovelopaent which s ta r ted  

I n  1957 f a l l s  beyond t h e  purview of t h e  p r e s e n t  account .  



Total  e c l i p s e s  o f  t h e  suar ' ~ h r e e  total. e c l i p s e s  with pa ths  of 

t o t a l i t y  across India are megorable events i n  the h i s t o r y  o f  

a s t rophys ics .  The first one of  August 18, ?868 created the 

s u b j e c t  o f  so la r  physios,  f o r  at this eclipse t h e  spectroscope 

was used for the f i rs t  time t o  discover  the gaseous n a t u r e ' o f  

the  proainences.  The hydrogen emissioh lines seen i n  t he  pro- 

ainence were s o  strong t h a t  the  French astronomer Jansen reasoned 

they could be seen without t h e  e c l i p s e ,  The next day a t  the 

ec l ip se  s i t e  the speculat ion was proved t o  be correct ,  nakfng 

i t  poss ible  f o r  daily surveys o f  proainences t h e r e a f t e r ,  without 

the  need of a total  ecl ipse" 

There were several ec l ipse  teaas sca t t e red  over the  path. of 

t o t a l i t y  f o r  t h i s  v i t a l  eclipse. The Madras Observatory bad 

t w o  teaas, one a t  Wanarpati and t hp  other at MasuZipatatn* 

Clouds a t  Wanarpati i n t e r f e r e d  with the success of t he  expedition. 

A t  Masulipatam Pogson detected t h e  hydrogen l i n e s  i n  emission, 

as had a l l  t he  teaas  that  had a programae of observat ion with 

t h e  spectroscope. They also saw a b r i g h t  yellow. l i n e  near the 

p o s i t i o n  o f  the D l i n e s  o f  sodiurn. , The l ine  o r ig ina t ed  f r o a  a 

h i t h e r t o  unknown e l eaen t  l a t e r  termed helium a f t e r  the source  o f  

its ear l i es t  de t ec t ion ,  

The e c l i p s e  of Deceaber 12, 1871 had a p a t h  o f  t o t a l i t y  

passing over Ootaoamund and Pudukotai near the  southern t i p  

o f  t h e  country. Janlsen a t  this e c l i p s e  r epo r t ed  %be discovery 

o f  dark a b s o r p t i o n  l i n e s  i n  the coronal  s p e c t r u ~ .  T h i s  was the 

occasion when, what we now t e rm the F-*corona, was first seen. 



On June 6 ,  1872 an annular  eclipse was vis ible  at  Madrw. 

Pogson exar~ining the  r e g i o n  close t o  the aoon l s  l imb found the 

br igh t  chroaospher ic  spec t rua  f l a s h  out f o r  a sho r t  d u r a t i o n  on 

the  forrnat ion  and agaf n -at t h e  breakf ng up o f  t he  annulus* 

This is t h e  f i r s t  obse rva t ion  on record of viewing t h e  flash 

spec t rua  at  a n  annular ec l ipse ,  

The next i a p o r t a n t  e c l i p s e  f n t h e  Indian r eg ion  was the  well 

observed one af January 22,, 1898. Nuaerous exped i t i ons  frog d i f f -  

e r en t  oounlhrttks were s c a t t e r e d  a l l  a long t h e  pa th  of totality 

f r o %  Ra tnag i r i  t a  Sahdol,  In f o r a e r  Vindhya Pradesh. The 

Kodaikanal  Observatory ins t ruments  were at Sahdol and a f l n e  

s e r i e s  of ' t ~ h i t e  Ligbt  photographs o f  d i f f e r a t  .scale were 

obtained. 

A t  Jeur , Naegamvala had organised a very comprehensive 

study of both  the  c h r o r ~ s p h e r i c  s p e c t r u a  and t h e  corona. The 

r e p o r t  o f  t h i s  s u c c e s ~ f u l  exped i t i on  i n d f c a t e s  t he  grea t  c w e  

and thoroughness tha.t w e n t  i n t o  t h e  planning o f  t h e  exped i t i on ,  

During the  t w e n t i e t h  century t h e r e  were no t o t a l  eclipses 

o f  t h e  sun v i s i b l e  f r o 2  India. Nevertheless ,  t he  Kodaikanal 

Observatory s e n t  out a n  exped i t i on  i n  1922 t o  Australia t o  neasure  

t h e  d e f l e c t i o n  o f  s t a ~ I F g h t  i n  t he  s u n t s  g r a v i t a t i o n a l  f i e l d ,  

a n  iapor t a n t  aspec t  o f  E i n s t ' e l n l s  theory  o f  r e l a t i v i t y  t h a t  

cou ld  be t x p e r i a e n t a l l y  v e r i f i e d .  The exped i t i on  was a t o t a l  

failure, a r e s u l t  o f  dependence on equipment o f  bad workaanshtp 

taken on l o a n ,  t h a t  even Evershedts wizardry could n o t  r e c t i a ,  

Royds was deputed to t h e  e c l i p s e s  of 1929 i n  S i a a  and 1936 i n  



Role of  arnateurs in India:  Asl~anomy is a subject where a c t i v i t y  

by aaateurs has o f t e n  l e d  t o  s i g n i f i c a n t  c o n t r i b u t i o n s  t o  the 

sub jec t .  While such  e f for t s  i n  India have nat been o n  the same 

s c a l e  as i n  t h e  Western count r ies ,  they have nevertheless 

played a s i g n i f i c a n t  r~le. 

The e a r l i e s t  o f  such a c t i v i t y  on  Indian s o i l  i n  recent 

tilnes can be ascribed t o  the  J e s u i t  priests, The first recorded 

use  o f  a t e l e scope  i s  by F a t h e r  Biahslud a t  Pondioherry who in 

December 1689 discovered a comet and a l s o  t ha t  Alpha-Centaurf 

was a double star, t h e  f i f t h . s u o h  object t o  be known at the 

time, Since then d u r i n g  m o s t  o f  the  n ine t een th  cen tury  there 

have been spo rad i c  efforts of amateurs a t  observing solar 

eck ipses  and rare e v e n t s  like t he  t r a n s i t  of  Venus. I t  is 

Nawab Laffar  Ju#gls i n t e r e s t  i n  astronoiay t h a t  l e d  him t o  

acquire  a whole array of t e l e scopes ,  which later formed the  

principal instruaentat i o n  of t h e  Nizaalah Observatory,  A t  

Vizagapatam A.V. Narsing ~ a o  w i t h  a six-inch t e lescope  rnade 

o b s e r v a t i o n s  o f  t he  t r a n s i t  o f  Venus and Mercury as well as of 

a s v  bright carnetfie 

The Sntroductfo~ of ~ e l e a t i a l  photography ushered i n  a 

new e r a  i n  v a r i a b l e  star discovery. There were numerous 

variables discovered each year and p r e l i n i n a r y  e f f o r t s  could  

soon i n d i c a t e  f r o 3  t h e  Light curve t h e  n ~ t u r e  o f  t h e  'light 

v a r i a t i o n ,  The c la s s  o f  long-period va r iab les  were par t icu la rLy 

well  s u i t e d  f o r  amateur studies with  saalL t e l e scopes  since a 

large ..number of i n d i v i d u a l s  observing a chosen s e t  o f  t h r e e  t o  



fou r  hundred such s t a r s  could ensure  good cod t i r lu i ty  of obser- 

v a t i o n  f o r  t h e  l i g h t  curve derivation. The novae and catacylsmio 

v a r i a b l e s  came under such s c r u t i n y  as a r e s u l t  of whtch we .have 

continuous l i g h t  curves a v a i l a b l e  since the  f i r s t  decade o f  this 

cen tury  o f  aos t  o f  $hese stars. The pioneer  o f  such s tudy  i n  

I n d i a  was R.G. Chandra o f  Bengal, who froa $919 u n t i l  t h e  l a t e  

f o r t i e s  was a regular  con t r i bu to r  each nonth  t a  the  Aaerlcan 

Assoc ia t ion  o f  Variable S t a r  observers  ( A  A V S 0) l oca t ed  with 

its headquar te r s  at the  Harvard Observatory, Cambridge, U.S. A. 

Chandraf s e a r l i e r  observa t ions  ware made w i t h  a three- inch 

r e f r a c t o r  owned by hia .  He was la ter  loaned a splendid  six-inch 

Clark  r e f r a c t o r  by t h e  AAVSO t o  extend h i s  observat ions  t o  t h e  

f a i n t e r  stars. Another who came o n  t h s  scers  i'n 1927, was 

M. K, Bappu o f  Ryderabad who cont r ibu ted  many thousand observations 

regu la r ly  t o  t h e  AAVSO and the Variable S t a r  Section o f  t he  

B r i t i s h  Astronoaical  Association. 

A sphere o f  endeavour p a r t i c u l a r l y  suited f o r  s tudy  by 

amateurs has been the  .visual observa t ions  of neteors ,  I t  is 

only  i n  recent  years t h a t  photography by very fast caneras and 

radar-echo s t u d i e s  have been t h e  p r i n c i p a l  Beans a f  acqui.ring 

in format ion  on these ob j ec t s .  I n  t h e  e a r l i e r  epoch t h e  

v i s u a l  observer t  s informat ion gave us a11 t h e  s t a t  i s t i c a l  

i n f o r a a t i o n  on meteor showers and r a d i a n t s ,  And t h e  single 

Indian observer  most p r o l i f i c  i n  making these observat ions  was 

M. A, R, Khan of  Hyderabad. Khani s observa t ions  were contr ibuted 

t o  t h e  American Meteor Soc i e ty  and f o r  many years hg was the i r ,  

ou t s t and ing  observer. 



Amateur a c t i v i t y  is gena ra l l y  f o s t e r e d  by astronomical 

s o c i e t i e s  foraed by amateur groups. The exarnpke given e a r l i e r  

l i k e  t h e  AAVSO were i n t e r n a t i o n a l  i n  scope,  wi th  a substantial 

xeabership  of American or igin .  And i n  t u r n  the  impact nade on 

astronomical  growth i n  the  country i s  considerable,  E f f o r t s  at 

formation of such  a grouping Led t o  t h e  for rna t ion  o f  'an Astro- 

noaical  Soc ie ty  of  I n d i a  i n  1910. The s o c i e t y  functioned f o r  

over a decade o n  the  l i n e s  of t h e  B r i t i s l i  Astronomical Assooia t ion  

with d i f f e r e n t  s e c t i o n s  for t h e  s t udy  o f  va r i ab le  s t a r s ,  ae teors ,  

and t h e  Moon, I t  publ ished a journal  and had a few t e lescopes  of 

i ts  own used  by mexbers f o r  ca r ry ing  o u t  observat ions  of i n t e r e s t ,  

One o f  the  mesbers who functioned as Director of  t he  Variable 

Star  s e c t i o n  of t h e  Soc i e ty  w m  C.V. Rarnan who l a t e r  discovered 

t h e  well  knawn e f f e c t  i n  o p t i c s  named a f t e r  him. 

One of  t he  rnost i n t e r e s t i n g '  sf arnateur e f f o r t  encouraged 

by s o c i e t i e s  has been t+e gr ind ing  o f  t e l e scope  mirrors ,  and i n  

t h i s  case too t h e  Ind ian  s o c i e t y  was no exception. Its journal. 

records  s eve ra l  accounts by aeabers ,  of t h e  procedures they 

ad3pted f a r  g r ind ing  a f r rors  up to  even s i x t e e n  inches apertures 

by hand. 

The largest ape r tu re  paraboloid ,  aade by a l ~  I n d i a n  priclr 

t o  1947, was H.P. Waran of  Madras, who used a gr ind ing  nachine 

f ab r i ca t ed  by h f ~  f o r  t h e  purpose. The mirror  of twentyfour 

inches aper tu re  was t h e  primary of a reflecting, t e l escope  that 

c. j7?Ld n o t  be conpleted due t o  pauc i ty  of funds, 



A s  a n  dxample of i n t e r e s t s  that  are a c q u i r e d  as an  amateur, 

which l a t e r  become p r o f e s s i o n a l l y  o r i e n t e d ,  one can mention 

t h e  e x i s t e n c e  i n  I910 o f  t h e  firm of S.K. Dhar and Bros , ,  of  

Hooghly, who manufactured m i r r o r s  f o r  r e f l e c t i n g  t e l e s c o p e s ,  

Pos twar  plan f o r  a s t r o n o m i c a l  development: A committee 

appo in ted  by t h e  Government of  India, w i t h  M I  N. Saha as Chairman, 

examined i n  1945 a p l a n  f o r  the  deveLopment o f  a s t r o n o m i c a l  

r e s e a r c h  and t e a c h i n g  at the e x i s t t n g  observatories and i n  t he  

U n i v e r s i t i e s .  The recommendations made by t h i s  committee 

t n c l u d e  ( 5 . )  t h e  e s t a b l i s h m e n t  i n  Nor th  r n d i a  o f  an  a s t r o n o m i c a l  

obse rva tc r ty  d i t b  a t e l e s c o p e  of  Large a p e r t u r e  (ii) t h e  exte t lc  

s i o n  of fac:lities at t h e  Kodaikanal Observatory by t h e  availa- 

b i l i t y  of a coronagraph,  s o l a r  tower texascope, large a p e r t u r a  

Schmidt t e l e s c o p e  and a l a b o r a t o r y  f o r  s o l a r  t e r r e s t r i a l  

studies ( i L i )  t h e  e s t a b l i s h m e n t  of s Naval Observatory  and a 

Nautical Almanac s e c t i o n  ( i v )  t h e  &ad f o r  p o ~ t g r a d u a t e  

t each ing  i n  astronomy and a s t r o p h y s i c s  at the  Universities 

o f  D e l h i ,  k l lgarh  and Benares,  where observatories with 

f i f t e e n - i n c h  rnpe r+ l l r :  t e l e s c o p e  were  t o  be provided. Mnich 

o f  the  cornmitt,eat u reco!nmendatians, especially i n  s o  far as 

t l ~ t ~ ~  ,Cod;~?l.m:~; Observatory is concerned have borne f r u i t  i n  

subseque:; ,y r3:.':2; however, I t  is of i n t e r e s t  t h a t  astronomy 

has bean a : ~ b j e c t  t h a t  was given importance,  Fn t h e  general 

d e l i b e r a t i o )  o f  postwar planning. 
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