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"Asfronomy i s  not an 
bbsfrac) subjecf. 1) is 
one of the masf aes%e- 
tic subjects one can en- 
counter. You think in 
terms of large inle- 
grals af firne, distance, 
mass * .  ." S. KUMAR 
talks to Dr. M. K. Vaiiqu 
Bappu, diredor of Qlio 
Indian institu+e of As-. 
trophysics, Bangalore. 
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hnt; t catalerl ,tn\ ~ j l l . ,  ?, 
l'hetrr under ti18 Ifri.iii.ti ntrllral- 
coca &era hnd bccrt lintrl! t 
dcvctagmentnf gir;ti+ rt iw in ;PI<+ 

ponaaly in %trtli:n flxan irrn l\,tiss 
aB nay other 1sr;xncIt rrf scicrrre, 
Because, the: hririsfz i n t r k r t 9 t r ~ t i r r r o .  
of scienmcss i r l t t ~  6hiq " ~ ~ ~ t t l t i t ~ ) ,  ;rY 
rxlnetivcd in khc !fFe5t, f t , ~ h  rq. 
wngally aern~ethirrq u hicla In r*  t, 
sf dl atarkd with axtrrrntr~n~,  
prirnzt,f:i!y fur t k ~  rrq,lillrrtllcraz% 
d B ~ S I C ~ ~ U P  xravijimtiea~~ 3 or i l* , r  el 

ti&a at the Xfadras . c ~ t , z ~ r r ~  ~ i r i r  at 
h 1792 waa the f i se t  ~ijeilaitgi: 
effad in thr'e cannertian art,! 
this oh6matol"y i s  i~)e$:ry QlD:n* 
nuing irx. Bangalom &n.r the 1nd;;rrl 
S~sstif~~,t& 6f h+fr~~ph~"lc5 ,  'fin 
the T91h ccnttery, IL2,zklr,r~ O?%PI~', 
v t x t ~ . ~  Elad faeilitied~ ei~ntp:tt;iitic 

m8sy good uhstzrrahjriul ;illy1 
w h ~ r ~  ~d ~ y e m i t  ifi1~7rtttnt [$,7. 
~overies ~fnaoalerl front riliei r. 

~ E ~ I ~ X E R I I E J  Q$ cafitrjh:iljbrraq 
mad@ the Madras a1:wrv:tttrry 
$8 tfia period 1860 tc, F g t E r i f  $8- 

dismvcxy of hyrXsopcn 
mjsion in fhg arnlar promin- 
@am duriag &a ccXfpw 
af 1868 OunWs, tba d i s ~ a i t r ~  
@f b l i ~ ,  tha discava?ay egg 
m v d  ~al-lntbl~ gtarrs and ~ c f t .  
mf&t f33 meflllh a f@%t, rhirx, 
9 % ~  oatput Marlral~ nhrrla. 
*@V was oat inferior to thrlf 01 



any c~tltcr' place btit the ~CSDUI'C- 
c.5 l!~i'!~lcm ul:\c; ohviclusly being 
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3t I,ctnrl~cl+~, wlflx E c u r l  K c l t ~ n  as 
~ t s  ullatrn.i;str, rlc~i~lcrl, t c b  irdt'rpt. 
nriser liars of reseiircla and 
h;.lactc, ;I new Ir~;aliurz frc?rn 
wttrrc the I r ~ ~ r i ~ t ~ c l ~  corrld bc 
< , I  f iCik+ll!  ly ]%tll % I I P L I ,  I'kltt?* itla 
hf tti,k;hit11;11 {ti>st*si   lory \v:I$ 
t ,t l~l*~l~etf,  IVifflitr 1 1 1 ~  first i cw 
!c'irrp tlS i t \  C ~ ~ ~ ~ C I I W I " .  wit11 vcty 
g~lrrd luc i l i t ics  f ~ w  the olri;~ry;~~ 
tint1 trF the strtt, ;I rcry ln:ilt;r 
rlizicavcry wnq I I I ~ ~ I I C  nt Kzdrzt- 
LnnaI - - ftkc tli~covcty i&)l omiae 
?T~{:M ~fft?~,*l,  

I hcra h ; ~ v n  n l w  Ivrn Errtlra 
yt~aIity rtrntrlhr~tiutls in iirfrrr* 
nonry wkicl~ ftmttcd the, ft~unda* 
lion of astrophysics and they 
tlriginated f ram Indian mSada+ 
'I h@ f~~rmulatiutz of funisat ion 
furxrrula by bfugaatlz Snha is t t ~ c  
Xxtsic fuundtstirrrr of ahtrcrphybicq, 
Any asperk af alrophysi~s would 
cnwuntcr aha Salla furmufa 
which dealn with f11c distrittu~ 

a iaf atoms in differrtrt sfatel 
ioni8atinn sfid e?rcitatiuxr. '1 ha? 

stare zvrrt.~ earlicr k i n g  rlnsei- 
Fied on the ba%.iisi% at their ealorrr 
btxt thg S a h ~  formnla, for CXI 
rsmplo, c?nnbllccf the cla~%ificatisn 
elf atara acwrdlng to fhcIr tern* 
paraturo, Ihrra ttlmirag sstrophy* 
sic4 info a qu~ntilativa axihjsl-ct 
fram m. qualitativm srrhjcct. l2rrrrn 
thc $93 ps !U I ~ Q  em& '609, !ha 
very ppnnclpa! nan.rc in theare- 
tical ~ I I ~ S ~ C S  WBS t11;kt of S, 
Chnndraqekhar (nephew af Sir 
C, V. Rsi t~an)~  I l i a  contribution 
ty ntic undcrqt:snJi~ uf' t'ha 
phenomenon sf r:iei!&lkn trarrz. 
fcr in an atmosnhcra and in tXra 
rindcristandng {II" ocver~l ar;.pzi?t.t?t 
&f ~tclXar dynarrlics and $acli~cwl 
pl~$ma, wcrrs aEmifjr;wnt arifne 
tonet In tha hi,&to,t>rst afr ;a~ierrce, 
"I'~.lcr~Eci)w, *C waul& bay that 

YK : Sccn in the Light of y o u  
mment, iit fa &mga that 
I;Mflm univemitfes do not teach 
sstronoaty is s systemfdic way. 
HarOng a couple aX them, no 
university Lu tbs country bas a 
depnt-(xutnt of astronomy. What 
prevented astronomy from per- 
calattug to dl academic institu- 
tior~sr 
VB: Astronomy is univcrm 

sally rccogniscd as a subject in 
t h ~  fr~ntiers oE knowledge. Most 
of the major discoveries pcrtain- 
in9 to our understanding of tho 
phyaicral ~ b n o m c n u  art cannee- 
tcd with asbrop~mical measUte- 
rncntg, 1 that many uoi- 
vcraiilc.5 iu thrs country do not 
tepch astronomy ia a systema- 
tic WRY* But I ~isu&lIsa the tffecr 

~&4~93chin-g- f aatt.qnomy as 



found sonle odd configurationrr 
of s t i m  and discovered novat? 
Isut t l~crc was an elcruent of 
fluhc. But, cl.Ionda has hcr i  
coalinuing his excrcisc l'or the ( a s  
four ycars systematica!ly, Many 
prufossionalts may miss many 
fcatwcs by sleeping over it. That 
amateurs sti1.l have a sny in thc 
matter shows how deepy thc? 
professional is. Tha Japanese 
have discovered many comet8 in 
rectnt years. Statistics itldicate 
that oncc in 400 hours one 
should come about a comct 
after a systematic seixch. It is 
unfortunate that not a single 
comet has been discovered on 
ihc Indian soil after a French 
priost discovered a comet froin 
hndicherry in 1G82. (Dr, Bappu 
hinlself cliscrrvcred a comct in 
1514.9 in Anlcrica whicl~ has been 
nmied aftct him as is tlm cuss 
tam. Tho comct ia vi~tblo Q ~ C O  
in 60,000 years), 

Amateurs hava a fertila field 
in ibr~ CI~SCQVC~~ at cannets and 
in studying thc top~ctry a p c ~  
troscopy, Since, astronamy 15 
becoming incrcasi*lgl y soghisti- 
cated, 1 mean it u ctting be. 
yond tho reaourccs of sny ona 
individual, it is likely that an1n- 
tcur" sols will. bo on the clew 
cline. Rtxr 1 t l~ink ~llc a n ~ a t e ~ ~ r ' s  
~'.t"i~zcipal role is going to bt: sprca- 
cling of" thc- C I J I ~  hy f i i q  conigtnnf: 
cffart st keeping tho flaznc sf clrn 
thlrsia~rlz d i v e  becaurre u1tirnntlrlv 
tvhcn we triurnplx i t  1s nut gc*)i~~g 
ta be in tho instrumonfls and re- 
sources but in IJIG fact that tha, 
human allrid iq, capnbjcr of rjX!t~,g 
what it has d m  and thetpf~pe, 
tli? biggetrt resource of awry* 
thxng i 9  the fact that thcre are 
httsllsn nrinrls to pumue ihece 
problems, 

8K : Wlrllc ilxs wad is gc?Enq 
in for tellcscopcs of 200-Onclr 
size r~nd ihlt spac~ telosctrpl: is 
r"rx th offirrg, what m WE! guling 
lo do wjfh ow I/CQ sapbl&lxral 
icd aacl r&duludml Inw&upronb 2c 

Vlft Your questiarx rmplit% 
t11at current wark in India b 
not aaplaist~caled but it i s *  not 
su, All nP ua wrawnd the ymrfd 
laok at ttic 'rsamsq objects itn tbs 
gky, be i t .  tha a m ,  stars or 
planets. Therefare, ikcre: 39 ,an 
clement 1 of cornpati tian, There 
i(r nc, redundancv in inlorma* 
tion supplied, --- 

Of caurst, wc have some re* into a mbJcd af rchdhstic bti. 
soure:: conslraints. Iiffosts arc Irtrc?s;t T 
bcing made to iriiprsvc tkle rc- VB: A S ~ I ' W ~ I U ~ I I ~  i9  x%aE ;an 
sources consistent with 1Xio ~bstrar t  atrbject. It i~ srea af the 
nlcans of cxi~eacliturcs at our most arsthctic sutljccla 0610 cptb 
d i s ~ s a l .  Wc ara now eon- exlcouattr". l h e r c  is a g~rarcadcur 
atructing a 90-itrclz tclescayx: at and a honla~enitgr at diflerctxt 
Kiwutur atla when commission- yjnttcrns. Suu think in terms of 
crt by tho cnd OE next year i t  largc integrals t~f" tinzc, dl&x%ncr=, 
will be? tha 'bi cst telescope of mass lelcl. l who 3nb 
tho country. T ' ~ C  will bt only prerscd by nsVouomy arc princiw 
15 telcsmpcs larger than tha pelly mprcsscd by tha fact izhft 
Kavalur teteloscapt in, the worXcl, they hwe this fwgeI e r ~ ~ f l t l f ~ ~ a  
Since, teIescspes are got to be stn~gering vaxicty ta %hi& af, 
made, it is ridic~~lwua ta sipIlon J t  i s  u reality* 
off crores of r i ~ p ~ e s  to anud~er 5~ : ~ y h t  do a u  at 
nation for making a telcsfopc. r c ~ n t l y  dbmvgw mbgg ydd 
We have to makc: theml We v d y m w  a b w  
have to acquirc and dcvclog tha jn C@ P 
tcchaoln&y ourselves. The iOO* has rcntj abut 
inch tclescopc i s  a VcrY j i~s~d in  ncwzl>apln. I had nxrk bgcf a 
atcp bcforc: taking lhc next h r -  ,j1,,,l,~ ~ E I :  l h ~ f ~  ggigntiflc 
6cr world is not putrficatistns, pcBmga i t  i s  sw 
waiting far US, But tlnlcsa W@ cctt lye I krn.cf~r@, 1 regfly. ggfifiug 
taka lhcso fitcPfi w@ will n ~ c r  n~gka rotlzrzlcir-af, 3 wrsJd, Srgr 
rcoch that stage. fngtanw, lib@ fa Ecrta~ Ww ~bles 

black hor[cs Mrr4 @vxrtnaxa~k$~ 
12crhapa, ,%be ckcitcmsW bglx rc Several eafihmshaking explain& in tcrmt 01 r o w  
big raurgy slappt)ing d4dm rsxrd 

discoverie~ in asfrona~ ~isce oar - F U U I ~  nut Bad ih i t  ir 
h$cribed lo oa black hd@* Any* my were made by at"t'MM fhilln ws cun't enplgio . k$ mr 

feUrS in +he lasf fwo de. P~IUCJ h i i t ~ t  hut@. It L, ontv 
;in inn~rprraaliisa, E,ef ar %&it 

cades. t\tfi! -I*w, 
,HK s 1% fxrel fa a atar ~pkkrtl w 

ZIa hv,.s,rrrXarlkrr k$~coa Ilk a&& 
*t%ara ara sirxtilnr ~ESIalrts in hpflfr~ and ~ ~ f i t l ~ e x  ";b 

ottlrs areas of ixsbrarautn!*, It\'o l'nz :11%'01X !t l ; l l  %fi%w &p?, 84 
hava sanka of the Xnrg,etk;t xadltt %tlutlli' %+B@u nti$~fe in tndia. Sufim 
Iclc5cnpes ils tha world, Ih:rs hpcrt% avtf r;ziafdll were a@krelaw 
i s  w m  at Oo'f~caxrlaand, ~ v h t ~ k  X:'d In $dridr"#% b ~ !  1u%M$ IS$ 
bas lour tirrres the rollectjap cirrrltptlt % c ~ f @ ,  nr*l \ I~x~!I I~ nrs 
ama uf ?lzc Judrcll Bmt,, 1x1 the E " R I c I I I * ~ ~ ~  ll n' 'boded k~ lilt!@ 
UK, Newspapon wlwnya qticrtx: citrzar., l3trl, ufldr;trtnkled!y $gil@ 
Jotircfl ]lank whenever c.rcc:isirrn g;~ri;rt:rs~ fsrr~rx she Ixtrra wki~tr 
nrisss, nut. rratislt~g thee tlrcrc iis clrutrgct wt?r !hc ktjfgr ~ycla 
something Jur$er [Pllln t1r:tt in xX13art ftax*c ~~OIXIC eff~tl"! an t h ~  
~ 3 ~ t r  ~2wn bi1~1*~1rtl, A ratlict ttlc- trtpeft-xlt ptohrt weuihtr puttgra, 
rcopz, GO n~i lcs  north aC Weng;i- g~ : \r'but akyurjntlw 
lore, hnq  kt W ~ ~ C F E ~ O ~  xtrClt U F  w ~ r ~ t  b ~ r n s  ~f &# ~ l g ~ # f $ m  
#t?oLlb 13,Offl) sq, Ill, "I"ht*t% k+rc ca\ierb% arsds 
only lw, or threrl t i  ! :  ~ 8 ;  ~h~ tsFuf~nl~un ul ilrRnur rcopes in i h ~  world 'With comPu- ,,I the frd fl,Bk fhO ring r)lenm rtlblc cullectlon area. In 1917. $haw virrb?31e upcd, 
t h e r ~  wa8 n lillts bit of crcilae VUya cr aiudis.i un &u(@m m~ 
lnant over t h ~  nrarlntf gh, JQubkl quagmw Wo 
Urirnur. A major 'shars in flu unehpcckedw g8rtlinl dilqhrn 
d'aeovcry at th6 Wrsn~la rings jBse inrfanga$ jla 1977. 
originated from B~lagalare, ram rtxrgR w%r@ es!Ilg falW 
81% 2 As*bronamy ha hgirrg about, But* Pimp gkrr;satxrm ia 

cqitr~t~d wtth ,#W~ef mallhsmet* Saturn% ria@ eaim wt dMlgr 
tipt Maw %Xi an% chgrn~~;~ J.t uncxwcacd, - 
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