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The Noh Astx:o sicist 
* -  1 I 1 I c o t i  siciht C V C S  to  win LL Nobel I 'ri~e, had ju:it 

, . ' . . ! . L~ . , s - .  i r ,  197 1 Indian physici:;~ C..V. rurnctl 73, a11 i~gi: ill wIli1.1i I I IOSI  scicri~ists 
' I . I I r I 1 1  k I S  lluve rcrirrci. t3ut not C.?l~andrasekllnr, tvho 
. I ,  i .  I t i  i t i l y  i n  only i! tilw I I I O I I ~ I I S  i ~ g o  1inishc.d his latest 

. , .  . I L i y  u ~ r t l  i t  v book "my t.)cst," he s;~y!;. a11 uiyhl-year 
$ i i i l , . i i y  , i ; ~ b , : , i  titc ~ l , i l i ~ i , ~ I j I f e ~ t  and won projcct, while still sccc~vcring from a heart 

i . ,  , i ,  ' 1  I '  u l i  1 in itrtack nntl 01>cli 11eill.L L L I ~ ~ C C Y .  Asked what 
I .  . . I I I  I c t ~  I N u  i i s  niakcs hi111 lick he said: "I  keep a regular 
. 2 S i , b ~ : ~ l ~ ~ n i i r ~ g a n  c'L.~itncirasei.:har routinc of studying, rcat l i~~g and tllirikirlg 
ii..i~.is I ! . ;   it.: bi.~al trip t o  Ellgland i o  enrol about proble~~-,s." 
I:! ' I  I . I . I I ~ )  i '5.!!!czc, C'ambridgc. Like his ~ ~ n c l e  "Thinking about problems," as he ma- 
/,.:IL,SL !;i~,, .  i.'~i;i:idr~i~ekhar spent  he jour- dcstly tcrsiu it, has in hict been his Torre sir~co 
I ? C ~  ;!~~tirjls,l i l l  deep tllol~glit. AS llc bat. 011 his youth. At 1'9, w l ~ i l ~   still:^ stu~lent a1 l'sesi- 
I .  , , , ,  I ! . ;  :' I -j,:ai.-old gil~uil ut tliu 5tiil.s dcncy Ct>llt:h;~, A j i \ i I ~ : i ~ ,  ~ - ' l ? ; t ~ ~ ~ l ~ . : i ~ t ' k l ~ : ~  py1.b- 

,. ..  t.,,!,J-ri.~ J I > C ~ L ~ L  tltcir ~ ~ i ~ i ~ ~ ~ a ~ e ~ v o l u t ~ u s ~  d~lceci ( ' c ~ ~ ~ ~ p t o t t  .5 'c i / / / iv~i11,~ ( ~ / ! ( i  XV\I,  S ' I i / +  

L: . , \ I  I \I!\: 

'I tili.: :;..IS.; lutcr at C'ambritlyc, 11c C:lrandrusekhar : belated 51rvard 
I! , , ,  ..!i.l ti: i.i,~d I ' L ) L L S I ~  a C ~ > I I I [ I I C ~ C  lIl~Or>l L!S- 2 
~I;:I:!III!~; I!.., tur.ih and C/c:itl~ ~ f ~ t i t r s .  1 3 ~ 1  1Iic 
\! ,.-b.1 - i $ r : k ~ , . i  :it 14s thecrry and it W;LS q~iickly 

I 
~ b s ~ ! ~ . i l t ~ i ; .  8 ~ 1 1  I X O L  Ibr long. The theory w:ls ,: 

rc\ . ;~:ii  in riiuciirly 195l)s, acczpted by astro- 
~ ~ I : ~ ' ~ ~ c I ~ L -  .'!I i)r.c.r tlii: world anil cntercd into 
~c: i~h~,cjki .  .ir;,l aiiorhcr 30 ycars later it won 
ti12 ; ~ ~ i t l i ~ ~ r  t i i t  :I\V;LTJ that every scientist 
CL)L LIL: ;L h I.)!>cI l'rize. 

lic:ill;~r Kouririe: Ctianctmsckhar, \v11o 
is riuic. : I I I  :Irnerizan ciriztn, sliares: this year's 
Nohcl i1i.i,!< for physics with fellow Amcri- 
i:sn \Viiii;i in Fo\s'ler of'thc California Institu- 
re of 'Sccllncilogy, received the Iiews of the 
aaarti 11 his 117odes~ apartment.in Chicago's 
sou111 >iJt. '.It sure was a birthday gift," the 
University of Chicago professor told INDIA 
t i ~ t ) A ' i  in an ~'xclusive telephone interview. 
" l r  \c.;is rtlared to my work I did i n  the 
1'930.;~" ('iiandrasekhiir, the first astrophy- 

/istic.r, whicii was p~hl~;hr:ci ,in the procee- 
clings ol' the Royal Sot:iet:r in 1929. Soon'hc 
k\ccame fascinated by the study ol'stnrs, hi5 
iritcrest kindlcd by ihc 13ritisil asrsoni)mcr 
Arthur Eddillgton's classic hook on the suh- 
jcct tlzat hi: hiid ~ v o ~ i  as prizf: i r i  ri'coi~tr:st. 

!iy [tic [ I ~ I I ~  hL: SCL O L I ~  C , L I I I ~ I Y I ~ ~ =  O I I  

a govcrnrncnt schoi:is~liip. k'ic kbnt:\\ L . I ~ I . I L I ~ I ~  
i ~ l ~ o ~ i l  lllc prcv;tiIi~ig si~:lli~r 111~!i1ry 10 r.:,tIi~.,~. 
soinc of its yluring J~.licit~icii..,, i . ~ > i '  i ~ i \ i , l ~ I ~ . i . .  

tiie tlizory simply igiloscii 111t' 1':ici i i i ~ ~ t  ~'lc;-. 
L ~ ~ I . I S  ir~t,idt t : ~ ~ I l a ~ ~ ~ i c d  st:~i. iburc I I I ~ > \  i~;:! ;ti 

the speed 01' liyllt and lzeli~x I I ILISL  bs y t . ~ ~ s r -  
11uJ by the I:lws i)t' Fi~isrcin's Sj>cci;iI Tiici~!.;, 
of I<uli~ti\lity. C ~ l ~ : ~ ~ ~ ~ i r i i ~ c k l ~ ~ i ~  ~ ~ I O L I ~ I I I L  11!~1t 
the existing t l leory shui)cd l l i l i ; ; ,  EL!. 
tlir~gtoti, British physicist Rillph k'rj\i, ti.:. ; ; r i i t  

oihcrs- -,would bc il~iite tiiHkrtnr il'r~l:it~\,i.,- 
tit. rorrt.trio~\s \vt!s~. ini.t)sr>or~:,:,! ~ I ! I C )  i! 
: \ I L L \  i t  L V ~ L S  t1ic:;u 1.1~:;ts i11,ti ' { C I C  tq':tt~r!iilz 

; L ~ J O L \ ~  ill kli!; !ililli! ti5 klc g.i,'!:L! i ~ l  itid :J:JP< 

c l ~ i ~ i r ~ g  his voyage 1.u Ingl:iri,I ~ . ' o ~ i i ~ i ~ ~ i i i ~ r ~  

liis ~l~ec~sotieal work ti[ C'u11hri~lg2 11c I I I ; L L ~ L  

so1111: atiirtli~lg linclirlgs. 
Novel 1de:is; Chatirirusckkrilr wits k~:irciy 

24 when he prcscntc~i Iris thcusy ( . \ r r p  hi, Y )  :rl 
tile Royal Astrophysical Socicry meeting i l l  

Loridon on January 11, 1933, bet'orr all illils- 
trious audience that included his mentor, 
Eddington. Ln a rlutshell liis theory st:ttud 
that dying stars have a criiical inass [ha t  is 
1.4 times tile nlnss of 111~ 51111. S I ~ ~ C S  whc~dc 
Inass is less than rhis criticit1 nlnsb, al'icr ex- 
I-iiiusting all their nucicar Suel,collapsc ili~c i t ~  

gravity into a dense mkiss called thc. "ivl.iitc 
dwarf." But stars heavier than t h u  csitic:~i 
Inass sirnply go on  collapsing beyond thc 
dwarf star stage getting deliser and denser 
ulid s~naller and smaller. Such objects are 
today known as black holes and the crilical 
mass has gone into textbooks i l s  "Chancira- 
sekhar's Limit." 

"Birthday Gift" 
O BEL laureate, Subrul~muriyutl 

Ch~rn~lrasrkhur gladly cmswereci 
qirc,sfio~rs in an exr,htsive ~ ~ l r p h o n e  N 

a r r i ,  r\ icii ic>i/li INDIA TODAY frwi  his 
I Aiiugcl r~.~:rrk~nca. He, iroirlrver, drore lo 
, J L U I ~  r1irc..sliortc ;~bo~rt ir'hr~her lac had 
/r,~/ivti lu !i itz I\W Nobel I-%r-.e, i~~lrcrher hi5 

i t l ~ ~ . f t l  ~ / t e  Iule C'. Y. RUI~ILIII ,  itz,g)ir~d his 
i r  Orb, clr 12 lirrher he ever thou.y/rr of refurn- 
liig lo brdicr. ExcerptsjLorii llze irtiervieiv: 

Q. have won the tVo6el Prize for. 
~ L J ' A ~ C S  for fhe work you 3irl in pour 20s. 
8oru drl -++uu feel ubaut it? 

A .  Wclt, f must stty it was a birthday 
giR, 

I 
Q. Can you suy in a few wor~ls holv of [hem have in fact gone hack to work in I 

your discqvery has helpgdin inrproving our India. 
understmdi~p of the universe? Q, At your uge murry sci~trri~rs 

A. 1 c&nnnot do that in a Tew words. I are retired or enjoy L J ~ N P ~ - ~ J U S  title. IF'hnt 
can $ 6 ) ~  that a number of astrophysical ii the secrat of' your professicrnul long- 
discoveries have resulted in the last 10 evity? 
years, The enormous developments that A ,  Thereis nathingsecret about it. I 
have taken place in General Relativity can only say 1 keep reuding, studying and 
have played a major role in the discovery tfiinkir~g about probleras. Only a few 
of pulsars, X-my stars and so  ~ n ,  mor~ths ago my latest book carnr: out, 011 

Q .  You are the second 1ndia-born black holes. 
Amsriclan afrqr Nargobind Khrirnna to win Q .  *After your uncle, F ~ C  lure C'. V. 
/he ~Vwrbd P ~ i c e ~  IV$y dp l&#n $c&~ti;yt.s~ Rarnztn, no scit.nti&f wonkimg in lndu hub 
liavc to p to fhe US fq  become warthy of r.ecc?ived a Nbbel Prize. i+ it becayre tht 
the N o h d  Prizs? ycieianf3c atmosphere in l a  rj. mt con- 

k. 1 ctla only sp~Bk YQ~mys~ltr. I lgft dubire to research.? 
India soon after gr;@tdua$i~n and h u e  4:X wasin lndiain 1961,in 1968 and 
beer) workhlgahrccsd evexsinoc.'TEtefirst aggin in 1982# 1 I ~ U S I  SLY the scionrific 
rime I visited Indiawas 16 yeas after I @fi atiposphere in India lias enorrnouSty im- 
the country. I have had "auxnber of proved belwetsn 1% t uud 1982. There i s  
Indian studenis working with me. S o h e  no doubt about. it. 

- ,  I 
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f-irty years ligo \ ~ J i e ~ i  Chantlrasekl~ar 
pur S~~riiarii his theory, 110boi1y believed it. 
titi~ter rlie prevaiii~lg 11icory of thz time all 
>[ars irrcspec~ive oj'tlleir ti~liil ~niiss ended LIP 

;is d\\;irl' slars. IZddingron described Chitn- 
dy:!-,ck h;lr's critical mass theory ;is "out- 
I.i~l~ii; i l".  111 the s;ime meeting Edciington 
,,.,id tl!: i~ 11:tture woulii ilot pernlit a stilr to 
hc'ip i)ri r;~~liittillg and contractitlg. "It  is 
,11wirki..' 

I:ti,liii$oiils ii~[erQiiona! sratiire ; ~ n d  
liil1~i.1ii .c.  tvere such [hat ~ L ' C I I  physicists, who 
ticlic~~ii illkit  C'handrasekhiLr was righl, did 
11ot tilire t l r  Lountcr him publicly. Says Chan- 
Js~,ckh~lr :  .'Eddingtorl.rnadc a fool of me. I 
\\a:, dis~raught. I did not know whether to 
ioii~irl~lc my career." In 1931, he quit Cam- 
bridge and joined the University of Chicago 
\{bi:ri. !I; p i t  11is tlleory illto a bcmk, lrifro- 
f i ! t ~ ' ! i i ~ l ~  1;  J l/1i8 .Ylut/y i[/'b%t,iiur S t r ~ i ~ ~ i l t f . ~ ~ ,  a11d 
t i , ~ r ~  ~ ~ c ) ~ I ~ c I I  worryingabout it. I-le turned to 
orixr prt~biclil?;: the scatterir~g of light, beha- 
v~oiil r ~ l '  I ~ ( J !  liuicis ill mugnc~ic fields, stabili- 
t y  01' r u t l r ~ ~ ~ l y  objects and finally to black 
Ii~>Ics. 

111c.ri.as~d Inlportance: As the Nobt.1 
Co~ilfniilee in Its citation said, Chandrasek- 

years ago but adds that "it is better late tliati 
ne\,cr". Chanilrasekhnr himself never set his 
sigills o n  the Nl>bel Pri~e.  111 it11 interview to 
Scic,trc,c, magazine Ile siiid : "My ~noti\le has: 
not heen to solve ;t single problem, but to ac- 
quire a perspective of an entire area." 

I n  Pact, astrophysics as i t  is understood 
toiiay owes its ilevclopnlen t to the entirely 
new ~xrspectivc given Lo it by Ctiandraseic- 
11;ir. Neutron slars--objects made entirely 
of neur.rons ---and black holes wl~ict~ gobblr 
lip anything nearby but do not allow rve i~  
light to escape, itre all now interpreted in 
terms or Chandrasekhar's famous C:ritical 
Mass t h e ~ r y .  

Chancirasekhar was born on October 
19, 1910, in Lahore. Me met his wife Lalitha 
when both were physics stu?ents in Madras 
lil.~ivzrsity. Ile con!;iticrs him:;::If urr :i!t:ci 
st  hilt in his interview LO SC~C,IICL', hc ail- 
mits that he sornetirnes wonders about [he 

'' The work dorte 
by Chandrasekha~ is 

1i.tr \\.IL l i t)~~oured for "his theoretical studies finding inore relevaitce 
on the physlcal proc'csses of importance t o  
~l lc  ~truclurc and evolu!ion of stars". It was t o d ~  than ever before* We 
the work. he dill in his 20s. But why this be1:i- llSe his equations jn space 
itit tct\,ird'? S ~ y s  Yash Pal, well-known space 
, L ~ ~ ' I I L I S ~  \\!Io know5 Chnndr~sekliar clilite reseavck remote sensing, 
i\ ~ 1 1 :  "Tho work. done by Chandrasekhor is nlodern astronomy. 
~tnct~~i?: ittort relevance rotiay than ever befo- 
r:. \\ c uae his equaiions in space resenrcli. Irf .fact. there no field 
t~111idttl ,ensing, and modern astronomy. In 
bet,  rhtrc IS no field in which some or other 

in wlticlr some or other 
\ k t '  his iitscoveries arc not used." Jayant ~ u r -  of' his discoveries are 
likar. a zrnowned cosmologist at the Tata 
Institiire of Fundamental Research in Born- 

not used." 
hay. s.i)s Chandrasekhar deserved the prizc 

 tit: 'I'iib:ORY euuilibrium-till the nuclear furnace uses 

1 Cosmic Death 
HE EXPRESSION "Chandra- 
sekhar's Limit" has been in use in 
astrophysics since the early '30s 

when Chandrasekhar determined the mi- 
nimum mass of a dying star enabling lt to 
survive. The death of a star is a chilling 
warnic phenomenon, marked by its swell- 
ing into a "'red giant", ib subsequent 
shrinking into a "white dwarf', and, in 
rases, its uttimate obliteration into a 
pulsar or as a "black hole"'. 

StnrsLue coustantly.collapsing as a 
resutf of thiir own gravilatianal force. 
The kolkp*, in ichturn, triggers ther- 
monuclear*.expIosions inside them, and 
t8e msdng enevgy counteracts the gravi- 
~2~tiomI' .;puf1, crating' a state of 

up allfuel'available i; the star's core. In 
the process hydrogen atoms are con- 
ve5tedfinto helium. In, the case of heavy 
stars, even helium is transformed into 
carbon and oxygen. The nuclear alchemy 
stops with everything changing into iron, 
an element that releases no energy. 

As the furnace cools off, the force of 
gravitation again reigns unchecked, and 
the star condenses i n t ~  a dense, dazzling 
ball, It still dazzles because the electrons, 
freed fram a t o p ,  keep moving; but the 
star shrinks to several thousandth part of 
its ariginal radius. It js then regarded as 
the "white dwarf". Chandrasekhar's 
main qe'd of enquiry was the fate of the 
white dwarfs a ~ d  their further evolution. 

In  doing so, he combined the prin- 
ciples of quantum pwhanics with the 
laws g~id ing  th+properties,iof particles 

Hindu tradition 01' sanycls. C:onsidcrillg 
Chandrasekhar's penchant for  \vork it is Lln. 
likely [hat he will ever tr) L O  I'ollovi. sucll ;, 
course .- t'speciully us l?e has alreiidy begLljl 
stltdies on a new field: cosmolc~gy. 

Sir~iplc Life-style: Ch~ndi . i~ekhar  1, 

res1)ecte~l by cveryoIlc W I I O  i.c,~,mes i r i t i j  
contact i v i t l t  hill1 rlot only ti)r his inrcllcct t3L!r 
for his simplicity 2nd l'rie~iciiiiitsl;. '.f[, i s  
in;~svcllo~~s marl," says F.C. Aulu~i.., ,: 
former Delhi Univeraily p11ysic.s 1voi;.s3o~. 
"When I was in C1iic:igo 1 iil;ir~tcJ 10 c;11! i,li 
hirn. He said 'come hi)nlci. i t  \~.;is;ir.i unc;~rt]l- 
ly hour, about i~iid~iiglii. Sure cnc~ugh, i ~ e  
was there waiting for 1ne, fresh mil smiling." 
And teaching \V&S ChiLrrcirasekh;~~.'~ passion. 
Even i11 the severest Chicago winter he 1136cI 

L O  drive LO university to rake a c l a ~  of  oill: 
Lv,4Q sll!cl!~1~::~. '.I-\?:: 5,::: :?!> .. )':?:1;; ;t,,,i 
Lcc - -hot11 ialci. r t~c i \c i i  {hi: >,:ohi:l Frizc i i i  

physics. 
Tliough tile iVobcl Prize clirn:lsed his 5ci 

years of work i t1  physics, Cliclnclrasekhar i ~ i i j  

a string of other h o i ~ o t l ~  iirld ~nediils. At 3b. 
he brcnme the clis~iiiguislied service pro- 
fessor of physics. In 1952 Iic becanlt editor oi' 
the prestigious . .istro~~li)~sic(~l J o l ~ r ~ ~ l i l .  The 
same year he was awarded the Brucc kied:il 
of the Astrono~l?ical Society uS the Pacific. 
Me received the gold ~ r l ~ d ~ i l  of the Ruyal 
Astronomical Society (1953). the liumfor~i 
Medal of the Americnn Academy of .Arts 
and Sciences (1957) t he Royal Meclal or the 
fioyal Society, Londun ( I % ? ) ,  the Nation~ii 
Medal of Science, US i 1967) ii~icl the ljrilpci 
Medal of the US Nation;\] Acarleiny c i i '  

Science (1971). Chandrasekhar has .ilzi! 

delivered the 1968 Nchru Menlorial Lecturr 
at New Delhi. 1-le last visited Indi;i ill 1'%i1. 
He plans to make another visit soon bur. 
said, "it will bc a privarc visi~, with my 
family." 

that move quickly: Studytng the 
behaviour of electron flow, he plotted the 
correlation between the radii ofcollapsed 
Stars and their masses, on a curve. 

The curve showed that electron pre- 
ssure could counteract gravitation only 
as long as the mass of the star did not 
exceed 1.44 limes that ,of the Sun: the 
Chandrasekhar Limit. If the star's mass 
is less than this level, it can carry on as 
a white dwarf, Stars about four times the 
Inass of the Sun, change into pulsars, or 
neutron stars. However, the heavier ones 
h&ve no defence against the gravitational 
pressure. In that case, matter is ultimately 
squeezed out of exislence, giving rise to 
black holes. Chandrasekhar argues that 
if the Earth were to  shrink tn a mdius 
of 2.5 km, it would become such a black 
hole, permitting no light to  escape from 
it. 


	00000013.tif
	00000015.tif

