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*Astronomy is not an
abstract subject. It is
one of the most aesthe-
tic subjects one can en-
counter. . You think in

terms of large inte-.

grals of time, distance,
mass..." S. KUMAR
talks to Dr. M. K. Yainu
Bappu, director of the
Indian Institute of As-
trophysics, Bangalore.

- M, K. Vaing o Bappu,
3,7)5;4:::1}:;' ‘of {he Tndian Institule
of Astrophysics, Bangalore apck
enprent president of the Inter-
nationat  Astronomical Union..

he Sky?

. KUMAR: ladin had 2
K2 great fradition foowtronos
my through pevsons like Ay
Lhattn and Bhasharschoro
Has this teadition been nu-
tired throngh the apest Poes
it not lonk ov iF (hix pobiprg of
petronemy s lvganing?

Vot Beppae §odo pe b heon
ore can ool e ducan o et
mical vobiore  beesves thee
hardly any decsy, 1 oo bwbs
at the history of  congedmlions
in  astronomy  which have
nated from  this countyy, ot
cularly nrecent times, 10 will
be clear that they are am g par
with several efforns of  sneby
kind: made o Bfferenmt o
tries.

I vou were to start with,
the  181h century when  Jaio
built several observatopios, thees
were probably of ot vme, th
Best  that - existed anvw
Then, onder the Reitish iniue
ence. there had  heen amwe
developmental  activities in s
tronomy in India than perbaps
in any other branch of science.
Becanse, the British introduction
of sciences info this comudry, ax
conceived  in the West, wak o4
eentially  something  which  fist
of all started with  astronomy,
primarily for the  requirements
of salacious navigation. Forma.
tion of the Madras observalory
in 1792 was the first sclentifie
effort in this commection  and
this observatory is today conti-
nuing in ‘Bangalore as the Indian
Tnstitute of  Astrophysicn,  In
the 19th century, Madvas obwers
vatory had facilities comparable
to . many good observatorivs any.
cwhers and several important dis
coveries emanated from - there,
The “highlishts  of coniributions
made by the Madras observatory
in the period 1860 to 1900 in.
clude the discovery of hydiogen
emission in the. solar  promine
ences during the famous eclipte
of *186_8 At Guntur, the discovery
of helium, the discovery of
several varisble stars snd aste.
roids, to mention 'a few. This,
the output “of - Madras - obwery.
tory was-not infarior to that af ¢




any other place but the resourc-
e prablem was obviously  being
felt arouml - I875-80. Then, there
was a4 mdniatuee o technological
explosion elsewhere - in the workd
and the  Lirpessigud teleseape
was gehered in while the Madras
ehezrvatory continued ~with s
THaneh  telezcops,

Arcund  the torne of the. cen-
fury, the ehuervalories  committae
at London, with Lord Kelvin as
s chaivman, - decided to adopt
newer lines of  research  and
henee, a new  location  from
where the research - conld - be
efftviently  pursued, - Thus, ' the
Koduikanal  observatory  was  os-
tublished,  Within the first Tew
vears ol its existence, with very
good  Tacilities for the  observis
tion of the sun, o very., major
discovery  was  made at Kodai-
kanal - the discovery o emis»
sion effeqt.

There have also been fome
guality contributions. in .  astro-
nomy which formed the founda-~
tion of astrophysics - and.  they
originated from Indiap  minds.
The formulation of - fonisation
formula by Megnath Saha is the
basic foundation of astrophysics,
Any aspect of astrophysics would
epcounter the Saha . formula
which  deals with the  distribu~

noof dtoms in different states

fonisation and exeitation. The
stars - wers - earlier being - classi-
fied on the basis of their colour
but the Saha formula, for ex-
ample, enabled the classification
aof stars according to thelr tem-
perature, thus turning astrophy-
sice into a quantitative - subject
from “a ‘qualitative  subject. From
the 1930s to the early '60s, the
very principal name in- theore-
tical physics was that of S,
Chandrasekhar  (nephew  of - Sir
C, V. Raman).. His gontribution
te. - our understunding  of - the
phenomenon of radiation trans-
fer in an atmosphere and in the
understanding of several - aspects
of -stellar dynamics  and jonised.
plasma, were sigtificant miles-
tones in. the ‘history of science,
Therefore, T would . say ©  that
sonsistent wi vailable.
BHOULCER

8K : Seon In the light of your
trangs - that
Indian universities do- ax;ﬁatmch

essentially something which
comes within the scope of pre-
senl day physics. For the study}
of physics and  properties ol
matter, we have a - vast labora-
tory provided by Nature in the
cosmos which has diverse charace
teristics  like high temperatures,
low  {emperatnies, high pressures,
low  pressures,  vacuum anil
density, which are not normally
found in an ordinary  labora-
tory. 1 am not sure whether it
is absolutely essential to have
an  exclusive course for or an
exclusive offort to teaching . as-
tronomy. Take the case of  the
United  Kingdom  which  produc-
o8 50 many. astropomers. .
think hardly two o three: uni-
versities in the UK offer exclu-
give - vonrses  in astronomy. Tt
oes, by no means, belitile the
significnnce of astyopomy .0
everyday: education, Tor - ex-
ample,  Oxford has rood - ohser-
vatory, Cambridge »rhaa one, 1t
is part of the institute of  as-
tronomy. where, ess,gntlally‘,sm-
dents work for their, dpcmral
‘degrees  though it ‘pffered =
dergraduate.” teaching. The
same - svstem - is Ewmlublc . in
Tndia and. the Indian - Tnstitute
of Astrophysics is an example.

SK: How does an amatenr s
tronomer differ from: the profos-
slonal and what is his rele ?

VRB: Love of the  subject  is
the. - sole criterion to classify an
amateur, A professional uses as-
tronomy dor his livelihood, “In
the 18th and - 19th centuries,
amatenrs played an  important
role in all' sciences, Several ear-
thshaking discoveries in. . astros
nomy were made by amateurs
in the last two. decades, Study of

meteors, sunspots and solur fhres
were all the results of “amateurs”
activity and -astronomy  depended
on ‘them - for progress,. . .. .

. &yxwmptjc search for. comets
is 4 sriking - contribytion . of
amateurs.” L. C, Peltier of the
LS, “author . of - Starlit Nights,
whor died in 1980, never . went
through the high school, but he
lissovered 12 comets, the fivst at
the age of 18 and the last at 60,
Minoru: Honda of Japan too has

12 comels to" his credit, He iy
now. inferesied  in . detecting the
fiovae.. Honda ‘has: been driving
several miles: away: gvery  night
and systematically © expbsed  a
string of eight “cameras: - for a

£ hours, . returned - Home,
“developed ithe ‘tolls, slept - for ..
while “and woke: up to- find .8
0va: fo the exposures. . -
ven -some  patignts

o o insomnia | -hive




found some odd configurations
of stars and discovered  novae
but there was an - element of
fluke.,  But, ITonmda has been
conlinuing -his exercise for the last

four years systematically. Many
many -
{eatures by sleeping over it. That

professionals . may  miss
amateurs still bave ‘a.say in the
matter shows how sleepy  the
professional is. The Japanese
have discovered many comets . in
recent years. Statistics indicate
that once in 400 . hours
shonld come about “a  comet
after a systematic search, It is
unfortunate that mnot’ & single
comet has been discovered on
the Indian soil after:a ‘. French
priest * discovered ‘a. comet from
Pondicherry in 1682, (Dr, Bappu
himself discovered a comet in
1949 in America which has been
named after him' as is the.cus-
tom. ~ The comet is visible once
in 60,000 years),

Amateurs  have a ' fertile field

ong

in the discovery of comets. and

in studying 'the . cometry . spec-
troscopy, . Since,. " astronomy . - %

becoming increasingly - . sophisti-
cated, 1T mean ‘it is getting‘bev
yond  the resources of any ons

individual, it is -likely that ama-
teur’s role. will "be on. the  de.
clines " But T think the amaleur’s
‘principal role is golng fo be spron-
ding of the cult by hiy  constant
offort at keeping the flame of en«
thasiasm alive because . ultiinately
when ‘we {riumph it is not going
‘to 'be in the instruments and re-
'sources: bnt in the fact that ths
human . mind s, capable of Jdolig
what it has dope and therefore,
the. biggest resovrce of . avery.
thing  1s the fact that there are
hunian minds 1o - pursue . these
‘problems. ‘

SK: While the west s going
in for telescopes of 200-inch
size and ' the  space . telescops - is
_in the offing, what are we going
to do with “owr less sophistien.
fed - and -redundant instruments T

VB:. . Your' question implics

that - current” work “im - Indig " is

not  sophisticated- but it - is« not
s0.. All of us around: the world
ook :at the. same - objects in.the
sky, be it the sun,: - stars © or
planets, - Therefore, “there - is- an
clément .o of competition, .- Thére
isno_redustdancy " in - cinformas
‘tion: supplied..

Of course, we have some re-
source constraints.  Efforts are
being made to improve the ve-

sources consistent with  the
means of expenditure at  our
disposal.  We are now  con-

Cstructing & 90-inch  telescope  at
“Kavalur and when commission-

ed by the end of next year it
will be the biggest telescope of
the country, There will be only
15 ftelescopes larger than  the
Kavalor telescope in the world,
Since, telescopes are got to e
made, it is ridiculous to siphon
off crores of rapees 1o another
nation for making a telescope.
We. bave  to make them, We
have to acquire and develop the
technology ourselves. The 90-
inch telescope is a very good
siep “before taking the next lar-
ger step. The world is  not
waiting for us. But unless we
take these steps we will never

‘reach that stage.

Several earth-shaking
discoveries in astrono-
my were made by ama-
teurs in the last two de-
cades.

“There' are . similar efforls in
other areas ‘b wstroomy,
have some of the largest yadio
telescopes -in the world, " Thie
%ai oneat’ Ootacamund, - which
has - four: times  the * collecting

arei of the Jodeell Bank, in the

UK. Newspapors always quole
Judpell - Bank whenever -~ oceasion
arises, not. realising that there s
something. Jarger thun ' that in

our own  backyard. A radio teles

seopz, 60 miles north: of Bunga-
lore, has ucollection sren - of
about 13,000 sq. mi Theve are
only “twiy op. threg -
seopes -in the “world with “compa-
rable collection “aren.. In 1977,
there was a Jittle bitof excite.
ment over  the  rip ‘
Utanus, .~ A major. ‘share 'in " the
d'scovery of the Uranus  rings
originated ~from Bangalore.
SK i Astrongnty ks being
cquated - with  abstract mathema-
tics. How will onz change  #

We

radio tele

Into a svblect of aesthetic In-
terest 7

VB:  Astronomy s not own
abstract subject. It is one of the
most aesthetic subjecls one cah
encounter.  There is a grandeur
and a homogenity of dJifferent
patterns. You, think in terow of
large integrals of time, distance,
mass ete.  Those who sre ime
pressed by astrotiomy are pringi-
pally impressed by the fact that
they bave this large, murvellous,
staggering variety to think of.
It 1s a reality:

SK: What do you think of
the vecently discovered “blg vold
in the universe” and a black
hole’ In Centaurus 7

YB: One has read about them
in newspapers, I had not had a
chimge 1o see them in scientific
publications, perbups 11 i - too
eurly. Therefore, T really canoot
make any comment, 1 would, for
instance,  like to know bow the
black holes  wers  evaluated.
Perhaps,  the excitemedt Bas to
be explained . in terma of some
big energy supplying Jevice and
since -one ‘cpuld not find 4t i is
ascribed -to. n- black. holé - Any~
thing we cun’t explain 8 now
called’ & bluck hole. It i3 oniy
an interpretation. Leb uy | wait
aml sew ;

SSE What s your opinfon on
the- correlation butween the sune
spets wnd: wenther ¥

Vha Aboul . 100 venrs  aga, #
stivly was made inl Tadin. Sune
spots cand - rainfadl were ‘goreeise
tediin. Madras bul supspoty and
draght wedeonot' correlatbd  in

Caleatta, Hhlooked a0 linle
quedr, O Baly undoubledly - the
varigtion: from . the wim o which
clisnges over the  sular. - eyele

does have some effect . on the
overadl - global | weuther - pattera,

8K What - secording  te you
wore some of the shgnificunt dis-
coverdes noade in 19817

VB The occuttation of Lranis
and the fact thut the ring  systenss
show. a  viriable wspect, - Ths
Voyager | stidies " on - Satury . and
the double. quasars. There wipe
no unexpected. - sturtling shisgovere
ies. Tor instaneac in 1977, Upe~
nus. rings  were really.  talke
about. “Buty flser siroctares: in
Saturn's rings. are- sol . lolally
unexpecied. ‘
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