
THE IT\jT)IAR INSTITUTF OF ASTROPXYSICS 

The Indian I n s t i t u t e  of Astrophysics has been 
func t ion ing  a s  an autonomous I n s t i t u t e  s ince  1971. It has  
e x c e l l e n t  f a c i l i t i e s  f o r  research i n  Solar  Physics a t  
Rodaika,nal where it has been a c t i v e  f o r  severa l  decades. 
It has  neb? f a c i l i t i e s ,  t h a t  have been i n  operat ion s i n c e  
1972 a t  K a v a l u ~  Observatory located i n  the Javadi h i l l s ,  
f o r  observat ions of s t a r s  and ga lax ies ,  Here a very  
modern te lescope of  102cm aperture  complete with spec t rographs ,  
photometers and automated. spectrum scanners func t ions  as one 
of t h e  m o s t  sop l -~ i s t i ca ted  instruments i n  i t s  aper ture  c l a s s  
anywhere i n  the  world. Much of t he  accessor ies  o f  t h i s  
instrument  have been developed p r i n c i p a l l y  i n  the l a b o r a t o r i e s  
of t h e  Ins t i tu te , .  

Less than  a  month a f t e r  the te lescope was commissioned 
D r .  J. C. Rhattacharyya made w i t h  i t  the  discovery o f  an  atmosphere 
on Ganymede which i s  a s a t e l l i t e  of J u p i t e r ,  A r a r e  o c c u l t a t i o n  
of a star by t h i s  s a t e l l i t e  was u t i l i s e d  f o r  the obse rva t ion  
which indica ted  the presence o f  a  modest atmosphere. Only 
one o ther  s a t e l l i t e  of a planet  i n  our s o l a r  system had 
been known e a r l i e r  t o  possess an  atmosphere. 

A very major development w i t h  t he  102cm te lescope  has  
been the development by M,K,V,13ap.~u and 14.narthasarathy of a 
technique t h a t  enables the  rapid i d e n t i f i c a t i o n  of  q u a s i s t e l l a r  
objec ts .  These objects  a re  o f  considerable  i n t e r e s t  i n  
cosmology by v i r t u e  of  severa l  c h a r a c t e r i s t i c s  y e t  unexplained 
and which can only be solved by extended observations of a 
l a r g e  sample, E a r l i e r  s t u d i e s  o f  the quasars could be done 
only a f t e r  an o p t i c a l  i d e n t i f i c a t i o n  o f  the radio c5 j e c t  
w a s  made and a  r e d s h i f t  determined. Subsequent s t u d i e s  showed 
t h a t  the re  were severa l  of these ob jec t s  i n  the sky i n  l a r g e  
numbers which were r e l a t i v e l y  radio-quiet  and hence n o t  
e a s i l y  picked up by even the most powerful rad io  t e l e s c o p e s  
a v a i l a b l e  today. These objects  can only be detected b y  
o p t i c a l  methods f r o m  t h e  la rge  numbers t h a t  c o n s t i t u t e  t h e  
s tar  background. IlJork wi th  the 102cm Xavalur t e l e scope  has  
enabled % h i s  p o s s i b i l i t y  and the new technique permits  the 
r ap id  i d e n t i f i c a t i o n  of such objects.  Once the i d e n t i f i c a t i o n s  
a r e  e s t ab l i shed ,  te lescopes with l i g h t  ga ther ing  power l a r g e r  
than  the  Kavalur one can measure the r e d s h i f t s  and a s s i g n  a  
d is tance .  

The study of the s p i r a l  s t r u c t u r e  of the galaxy we 
l i v e  i n  i s  one of the important p r o j e c t s  handled by t h e  1 0 2 ~ ~  
telescope.  It c a r r i e s  out t h i s  t a sk  by searching f o r  b lue  
o b j e c t s  t h a t  are young and which t r a c e  out the  s p i r a l  a r m s .  
To be able  t o  study those regions of the galaxy where dust 
i n  the  i n t e r s t e l l a r  medium w i l l  obscure and make o p t i c a l  
s t u d i e s  impossible, the new metre wavelength r a d i o  t e l e scope  



baing b u i l t  a t  Gauri Bidanur by 3r.Ch.TT. Sas t ry  of t h e  
I n s t i t u t e  w i l l  d e t e c t  the extended regions  around hot  stars 
and provide the necessary information. 

A t  Kodaikanal t h e  emphasis has been on s o l a r  r e sea rch  
and t h e  study o f  s o l a r  t e r r e s t r i a l  r e l a t i o n s h i ~ s .  The 
Xodaikanal Observatory has long been known -Lh.roughout t h e  
wor ld  a s  one of the major observator ies  engaged i n  s t u d i e s  
of t h e  phys ics  of the s o l a r  atmosphere. I n  the s i x t i e s  new 
equipment had been commissioned which provide th.e va luab le  
f a c i l i t y  of high s p a t i a l  and spectrographic resol_ution. In 
r e c e n t  yeass  these  have been used ex tens ive ly  f o r  s eve ra l  
m a j o r  s t u d i e s  of s h o r t  time-scale phenomena in .the solar 
atmosphere. The m o s t  important' of t h e s e  has been the 
f i n d i n g  by nrs.Bappu and Sivaraman of t h e  agency i n  the 
s o l a r  atmosphere t h a t  g ives  r i s e  t o  t he  phenomenon w e l l  
known i n  the  s t a r s  a s  the  Wilson-Ba?pu e f f e c t .  This e f f e c t  
r e l a t e s  t o  the  case of s t a r  chromospheres wherein the  calcium 
emiss ion  l i n e ,  which i s  a chromospheric ~ h a r a ~ c t e r i s t i c ,  
e x h i b i t s  a uniq,ue dependence on v i s u a l  luminosi ty  o f  t h e  
star. A l l  s t a r s  t h a t  e x h i b i t  chromospheres show t h i s  
f e a t u r e  over a m i l l i o n  f o l d  range i n  i n t e n s i t y .  Not only 
has it been shown t h a t  t h i s  aspect  of chromospheric emission 
' i s  confined t o  b r i g h t  regions on the  sun about two thousand 
k i lomet res  across  bu t  i t  was a l s o  discovered t h a t  t h e r e  were, 
downflowing clouds o f  calcium t h a t  s i g n i f i c a n t l y  a f f e c t e d  the 
p r o f i l e s  of these l i n e s  a s  seen i n  the  s t a r s .  

During the  l a s t  few years  the  I n s t i t u t e  has  been 
a b l e  t o  have lnost o f  i t s  ins t rumenta t ion  accessor i e s  b u i l t  
i n  t h e  o p t i c a l  and mechanical shops a t t ached  t o  it, 
Telescope o p t i c s  a re  now b u i l t  a t  the  I n s t i t u t e s s  new o p t i c a l  
s h o p  a t  Bangalore by A,P.Jayarajan. For ins tance ,  t h e  new 
coude spectrogrsph o f  the 102cm telescope a t  Xavalur had a l l  
i t s  imaging op t i c s  made i n  t h i s  o p t i c a l  laboratory.  With t h i s  
background o f  a c a p a b i l i t y  o f  f a b r i c n t i o n  o f  l a r g e  a p e r t u r e  
o p t i c s ,  the I n s t i t u t e  i s  c u r r e n t l y  engaged on making e n t i r e l y  
i n  I n d i a  a te lescope of 90-inches aper ture .  The o p t i c a l  
s u r f a c e s  w i l l  be f igured  a t  the I n s t i t u t e .  The p r e c i s e  
mechanical and e lec t ron ic  components w i l l ,  according t o  
des igns  worked out by i t s  personnel and consul t ing  agencies ,  
b e  f a b r i c a t e d  elsewhere i n  India .  T h i s  major e n t e r p r i s e ,  
which c a l l s  f o r  s tandards i n  engineering o f  high p r e c i s i o n ,  
i s  expected t o  be completed by t h e  end of the P i f t h  F l a n  
and w i l l  not only provide astronomers a t  the  I n s t i t u t e  and 
the r e s t  of the  country a major o ~ t i c a l  f a c i i i t y ,  but  a l s o  
be a great stimulus t o  the p r e c i s i o n  s c i e n t i f i c  ins t rumenta t ion  
i n d u s t r y  i n  India,  For, o p t i c a l  t e l e scopes  of  any ape r tu re  
a r e  products of p rec i s ion  e q i n e e r i n g ,  and few c o u n t r i e s  i n  
t h e  world have proauced t h e i r  own; 
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