
General view of the Observatory 



On  he <pcc@ania,~~ 0 6  ehe 



M&blDER.NHSA TgON OF THE ASTROPEIYSJCAL 0BS.ER VA TOR 4u', 

KODAIKANAL 

ISeloic tlcv I ihilig t l ~ ~ b  steps tal,cll in I et cSlit yeals 
to nlot ier~~isc t l ~ e  I<otlnlhaaal O l , \ c ~ - v ~ i o ~ y  ~1 u1II not 
1,e out ol 1)lace to gi1.e a 1)ric.l srllvey 0 1  tllc Ilisto~y ol 
t i ~ i s  o1)4ervntoly l ~ l t l i o ~ ~ g l i  i t  is oltell c,ilietl tile 
'Kotlail\ail,~l O l ) \ e ~  vatol y", I ( 5  11 ~ s ~ o l y  I~cg ,~n  at Madras 
in 17!)?, 101- i t  is t lrc suc t cssol t o  ( he  Ast~orlon~ical  
Obse~vatory otn?)lisl~r~tl  at  hl,ttll,~s in tlrat yea1 I)y tl:e 
l",i51 Il~atlia C:orlipatly ' 101 [jlonioting tllc I,llio.r\~Icdgc 01 
~ \ t  rtulronly, gcog~ al~l iy and  ~lavigatioll 111 111tiln.' ' r l - l ~ ~ ~ \ ,  
,I\ zui in5tit~ltio11 lo1 tfrc 5trctly ol ~ ~ l i a t  may 1)c calletl 
r r ~ o d c ~  n 01. telescopic ,tstiolloti~y, [Ilia ol)\elvatory is to 
be rcgat tlvtl as OIIC 01 tlrc o l t l c~  ol,sckl v'ltol ic4 01 ltre 
~voaltl. 11 i 4  to I)c ~c l~ la l l i e t l  char t l ~ ~ r i ~ ~ g  1rluci1 oh t l~r .  
~ ~ r i o t l  'rvlle~r ~ 1 1 ~ '  01(1 RIi~cl~as Ol ,~e~\ratory w , x s  C.c~alctio~l- 
ltrg as ;I live t c l r t ~ c  of a ~ t r o ~ ~ o ~ n i < a l  rcse:llclr, astlotlonly 
nlcanr <~l~rrost cyc lr~ri.ircly /)o.\i/ionrrl astlononry. Ilo.i\.- 
ever, a l ~ e ~ d y  to.cvaic\s the r-rlitldlc of tlic ~ l i~ i e t cc r~ t l r  
c i * ~ ~ t r ~ r y  a rxcxv !)I '111~ 11 or a s t ~  o ~ ~ o n l y  \\la\ clcvelopi~~g. 
1 llis awn tlcvclol,11ic.l1~ \v;t\ ill t l ~ i .  clilcctioal ol at1 cn- 
cluil y into r l ~ c  plrysit  al c olrsr ilurioli ol a \ l lo l lo~r~i ta l  

I ) o t l l o ,  alt l lougl~ tllis tlirl 1101 i t~rply any  lusselling o l  
t l ~ e  astlouolirel's i ~ ~ t n e s t  i u  tlie oltlcl l ) ~ n n c I ~  ot astro- 
n o u ~ y  .ivIrosc rimin cwnt e l n  .rv,15 tlie 41 t~t ly  ol tlic ( Ilar~gc\ 
of ~x)sitioll 01 iiiotions ut t l ~ c  r~51ro~~o: l~ i (Gi l  I)ocIic5. 
'I'llis ncxv i ~ ~ t c l c s t  I r l  tllc plly5ics 0 1  tile a\tl;ll ol)jccts 
1)lotlgllt al ,ot~t a Irkost t ru~tlr t l  co-ol,c\at ion I,ct\\ccn e h t .  
oltlcr 'st;t~-ga/irig' astlononlcrs ;dlid C I I C .  pliy5it ists; tlrc 
I csult lvns t j ~ e  niotlel 11 science of nstr ophyaic-5 xvllicla 
oflers a11 rl~llitrlitetl scope 01 study to tllc r~rotlclnr c s -  
peri~ucliLil arlcl u ~ a t l ~ c n l a t ~ t a l  pl~y\lc ist as  xvcll as l o  
the pli~"cnrntlrcr~latit 1,111. l~ltleetl i t  I lr; ly 1 ) t h  $nit1 today 
1vit11 411111( icnt justifl< :tt~oti t l~at  ;{$I 1oldtySic s. ~ v t ~ i c l i  
1)cgarl as a ~ , I I  t oL astl o~rolny. i~o \ \ .  ellcolnl),lssc.s lire 
rvt lo ie  of old n s t ~  olloilly. 

11. The itladras OX,servatory anti its shilt to Iliotk~ikannl 

At about ~ l l c  ~ i l l l c  \ v l l c ~ l  ilre lox111er 4.4110110111jcal 
ol)wrvatory 211 blatlt,~.s, lvas nc2al ins tlrc c.orril,lctiora of 
a t en tuxy  ol I r r ~ i t l ~ ~ l  \ v o r l \ .  ill ~ ) o ~ i t i o ~ l a l  rl$tlorlorrly, 



certain t cjnsidel atiolls-not st1 i c  tly astloilotuic dl-made 
the t l~e i l  allthorities lay greater empllasis on the rtuc1y 
of a pal tic nlal blarlcli ol astl ophysit s, i l a~~le ly  solar 
l~llysir s, aricl it was decided to trans1 er tlie o1jse1vator-y 
.to a hlgll-level station ~vllitll ~ r o u l d  be Illole suitdl~le 
lor socll T Y ~ I - 1 ;  tllatl tlie xa-levcl city ol Alachas. So in 
IS95 tllc toundation stone of a Solar Pliysics 0bscrv;i- 
tory was laid at Koclaikanal, arrtl I)y 18!18 [lie earliest 
xvork on solar physics hegan a t  this hill station a t  an  
elevatioll of ?.:PI:', metres above lnean sea level. ' l l le 
(;overnlnent A--2st~onomcr (as h e  Teas t l ~ e n  ~allecl) o l  
the hfatllas Obsel\.atory sl~iftccl Ili5 lleadqlraltei s to  
Kodaikanal xvith the nexv designatioll o l  I)ilector, 
Koclaikanal ancl hladras Observatories. l'ery little of 
ascronoillit a1 rvork other  tllan that associated with the 
issuing of time-signal continuecl to  b e  cloile a t  Madras 
atter the  head ot tlle I[<odaikaual ant1 Rlarllas 0l)scrva- 
torie, took up iesiclence at ICotlaikanal, ancl it1 tlle 
Lourse ot tlie y e a s  even tllat little astro~lo~llic'al ~c-011; 

was discollti~lued a t  hlaclras. No regular ~vo1k 011 

positioilal ast~onorny was uncleltaken a t  all a t  Kodai- 
kanal, t l ~ e  main function of this obser\.atoi)i in tllose 
days being the study ot- the physics of t l ~ e  sun, altflo~rgll 
some g e n e ~ a l  lueteoiologital ancl scirlllic ol)se~\~atioi-r\ 
were also 11lade as a daily i o ~ ~ t i n e .  

111. Early instrumental equipmerit 

T h e  1)aric- irlst I 111licnta1 eclrliplnellt lor solar pllysic s 
wit11 ' I Z ' I I ~ C I I  tile obserj atory stnl-tctl work at I<odailianal 
(111ring llle closinz yealr ol tlle ~linetcell(h telitury was 

simple, ljut ol excellcnc clnality, and ~ u o t l e ~  11 ,kt c 0 1 t 2 -  

ing to the prevailing stantlartls. \'lTitltin ,I cly fc\v 
years therealter a spectro1~eliogra~)li lor ol)\cr atioll an1 

tlle \ lolet I<-line ol the iollisctl c~~lci t~lxl  aton1 \vas 
accl~rilecl 11 on1 t llc C:nmbriclge St ient ilic r1111ic111 
Conipany 01 1':nglantl. -1 lerv years later a nc.I\r l,i,trlc. 
g ia t i i~g  spec (~ogrnpl i  and  a sec oud s p e ~ ~ i o l r e l i o g l a ~ ) l ~  tor 
ol~serx~ation i n  tlie l ed  H-a lp l~a  line of tile Ilyclrogcn 
ntorn rter c t oti\li-ut led ill tile ol)wr\atory l i 'r  oni thal 
t irne onrvarcls, a1 t 11ough 5ome inotlifit at ions aud ill!- 

pt OT eniciits \ \  ei e lliatle to the a\ nilable ecllripuleiit anti 
some inat! uments I\ ere also te~~i ] )o la r i ly  c-onstructerl 
for specific problcnlr o( resealcll, tlie 1)asic- perlilarlent 
ecluilnlient 101 solar esearcli (e lcept  to] the acldii ion 
uf a spectroiiel~oscol~e obtainecl a5 a gilt horn Dr. Hale  
of tlle hit. T\'ilsoll O l )$e~ r  atoly) ~emainccl  lrlntlanlen- 
[ally the 5nlnc 1x1) t o  a1,out t l ~ e  nilddle ol 10 1G as i t  
was at tllr rllcl of l \Tol ld  TVar I. I l o r \ c \ e ~ ,  th~ot~q l i l  
alle leadeisll~p oL the succe~sive clncc to15 t l u ~  ing 1 1 1 ~  

Iilst I ~ ~ i l l - ( e ~ ~ t t ~ l - j  01 its 7ior1; a t  Biotlail\all,rl, tllc o l ~ !  
xatory's ieprltation ill the a5~1-onouiit a1 uro~I+I ;a$ a Bh14t- 

~-allh celltic ol sola1 iesenlc Ii l~acl Bxeu cstal,i~sllcti. I ~ I ~ L  
i t  is ( el lain that these sc ientists, partic t ~ l a ~  l y the 1atc.r 
ones, ~voultl 1131 c iealiwtl t l ~ a t  tlrc oli,sel\ atot  y'\ ccluip- 
nlent Tvas ~lecess'c~ily 1)ec ollling ol)solc~c c.111 \ \  i t l r  t llc. 

Inogress of rililc; brxt t l~eg  irlurt Ira\ e felt 1)letty hel1~- 
less in the lac c ol ~ l l e  great tliffic t~ltics al)out tile avail- 
al)ility of funds arltl tlle gerlelal lac\< 0 1  i l~ te les t  1x1 

st ientihc lrseart 1 1  011 tlie pa1 t of t l ~ c  i r t l ~ ~ ~ i ~ ~ ~ \ t ~ : i t i \ ~ ( ,  

a u  tlio~ilies. 



IV.  hlodernisatio~~ 04 instrumeamta'l equipment 
Soon a t r ~ l  tlxe cntl 01 TVollcl \\in1 11, alid partlctl- 

I'u ly  lroirl 1 0  17, tllc plospec ts appcaled to  1~ rllore 
rllcoktlagllig lo1 sclio~asly attct~ipllllg to  nioclc~nise the 
c 'c i~ir l )~ne~m~ oi thc obserxatory and  to ru])alltl the ol>sel'- 
\ratcny's ac~i\.ities LO all 1)larr~lles ol ahtrophysics irlsceacl 
o i  cotltlniug them only to solar phys~cs. T x e  flyst 
et-Eolts \ \ere  ci i re~~ecl  to~vards clc\elol)inq a 'relr 1teal)le 
m a ~ l l i n e  sliop at thc. obsc~x atoi y ant1 lo\\ alclj the l e -  
r i r~liino, a n d  t~aiilnlq (11 y o t ~ i ~ s  allcl capal~le rnec hanir s 
101 ~l- le  local cons t ru~ t lo i~  ol ;~stro~hysic~+l  appalalris. 
1 ilc.\c ello1 t j  I \  ele so q l l L c  eis(r1l tllat ~ v i t l ~ l n  a \ ci y 
~ L ; I L \  i t  l)ecc~~lie l>osj~l)lr lo 1)11i1(1 locally at all ,~lluo\r 
111~1ql1ihcallt C O ~ I  (1111tc a L I L L I I I ~ ; ~ ~  01 ljellec t l y  s~ t l r fac-  
1 0 1  9 111sl1 ~1ile1lt5 01 solnl ~ e j ~ a i c l i ,  s ~ t t ! ~  as I~iqIl 
tl i\lw' \I '  '11 sl)c( t l  o;~ dl) \ \ \ .  ~oc lo \ t~ i t s ,  \~cielo\iats, piloto 
c . 1 ~  6 I ic pljc,tolllc~cls us ins  1)oiI1 ortlinal y l)l~otocel!s 
,rjltE r l c ~  ~ i o ~ i - ~ ~ i i l l ~ i l ) l ~ e l s  ant1 n xai icty ol otllci playsical 
al"i".l' . I ~ L E ~  'i\ Ilir 1 1  ~-ln~iclc t l i ~  d ~ l l y  ~ o ~ ~ t i ~ l e  T\ t r ~ h  as T V C ! ~  
n, I~lre$tigntionai \\o11\ ( , I  illc ol;.selr'~to~y la1 qtlither 
, ~ i l t P  inole con\ eilrclli ~ I I A I I  lielorc. I\ ' i t l lort~ ha! i i ~ g  
I ~ I  .is!, ~ O I  i , t~qc yiallts t r  Ijetatlrc so011 po5sil)le to 1)~11ld 
"1) 4 0  11111~ 1 1  a])])Rldi i l \  101 I I L O ~ C I I ~  501dl le>c'll-t 1 1  ~ i ln t  
~ l \ c l c% rya\ elloi~qi\ lo keel) a 11~1iil11e~ o[ ell)e1i1lze~1t~1i 
I (  \cnlcIl \\.o~i.ct', ljt~s? o r ]  n inriety ol aolal p ~ o l ) l c ~ n s  
: ~ t  1!1c xaralc [ i ~ l ~ e ,  n i l ~ l e  ill tlie oltle~l days ( l ~ c l e  war 
ju5i al)r)[it elioi1g!1 appnlaitu iol or~ly  oilc ac live expcri- 
rl icn~nl hcl . Ho.r~e\ e l ,  in  spite of tllcie clebelop- 
Illeots irl the scope o j  the o?)ac~  t ntol y'4 reseal t 11 xvol I< 
there  was 11ec.d for other cleveiopment?. For inrtancc, 
it Iraci. beell appleciatcd sonletinlc ea l l~e l  t l ~ a n  1946 
tllat the ILoclail,anal Oltsei \ at01 y occ!rpled a t ery special 

qetr~!nl)l!~cal po\ltLort, ~ ~ i t l r l t  ~ ~ ~ a t l c -  r l  fa l i ly  u~licli~c. n l r  

11s Icsealt 11 potclltlal 111 t cl tnln l~ l an t  lies ol a5lloplay 
sics. 'The ob\ei\aiory'a lotnt iot~ is  only ,~l)orti 10 " ec; 
the north o f  tlle geograpllit a l  cclualor so t l ~ a l  lleic 11 

is 110s~i1,le t o  obsei i c all c11e n o ~ i l l e ~ i i  scar\ aiitl a vdsi 
propollion ol tlie soutllern ttars a5 xvell. 'Thc. ol,\cr- 
tratoly i j  s~trlatcd I,ai-ely 112 a tlcgrec to tltc ~lol i l r  of 
thc geornnqa~et it c c l ~ ~ a t o ~  so 1h,1~ coilirrl uous ol>scl r7a- 
t io~is  ol tllc i o n o ~ l ~ l ~ e r e  anti ol ~ l l e  gco~l~,rqlletic held nt 
~ l l i \  lo( a~iort arc 01 h e  I~ ig l i e s~  sc lc'n till( i l r l p o r  lance. 
S o  111 1:)-18 a f,in ly  ell cclt~il)l)etl m'rglleLlt oljsci vnk<>l y 
'itri\ 't(ia~11ed 10 tllc o c o y .  ' 4 ' 1 1 ~  

initial capital coct oj (Ilir nc'rv cle~elopirlclli u n j  >ill,rll, 
I)eaatlsc llle 1)riiltlings lo1 tllc rlcu ~ l r ; i ~ l l c ~ i c  ol)5cl\a- 
to! y \vclc all cady a\~nrlal)lc, I~cr tlg ti i c L  tilsc a1 tletl I x ~ i l t l -  
~ n g s  o L  tile oltl magnet ~t o l )sc~\ :aro~ y of 1l1c Sat1 vey 01 
India tlisured siucc 19'13; also tllc ins~r~r~r ic r j l \  ol the 
oltl inagnrtrt ol , \c~\rnto~y coriltl 1)c r -e l~ ,~ne t l  and  
111 o ~ i g l ~ ~  illto xr\e LO 1)cgiil wi(11. 13~~1 so011 I ~ ~ C I  c c ~ i ~ c :  
111oclelll ~li\trkinfellLs .rvrrc atial(~tl, \o t11,lt i t  can rlo\\i I)c 
clalrilctl 1 i1 t11  ji15titc 111,lt tile R'S,iqi~c.tic P)rvisioil ol t l l r '  

I<otln~l,an~~l O T ) ~ c ~ ~ ~ i l o r y  i \  '1s .rvell cci i~i l~ped ns aaltl Ila\ 
as n i~ r t  11 tescarcll polclltlal a j  tlie best Inagrict l c  oil) 
serviliorie~, ;rnvx\ h e ~ c .  I n  I95 1 .-thal 1s. ~vitll in   bout 
three ycals 01 t l ~ e  s ra~t ing  ol the HCIV ~ n : ~ g n c t i ~  division, 
-an J o n o r ~ > l ~ c ~ i c  Divisioit xiins ,idtlcrl LO tllc Kodnikanal 

1 

Ohsen  atory. T h e  ccl u i p m c ~ ~ t  ol ~ l ~ c  iono,plilerir 
lal~oraiory is of the liigllesi clrtality a n d  oE a vely [rp-to- 
dncc typc. Tlreie is an  elcc tromit r lalmratory attached 
to tllc ionospheric division; altliotigh i t  hat1 a very 
~nodest  l~cgililninfi, i t  is now fairly well-equipped for. 
tllc ileeds 0 6  tile o1)servatoiy. 111 Lac.1, lllc elec tionits 
iaborato~y lias heen able to 1)~1ilcX a number or radio 



~c.iescope$ ~ S I I C  11 Ii,t\e j ~ e l c l ~ t l  i~ltclejl~nlq '~11tl trjc1tiE 
rcsealts ill conllct ~ior l  \ \  i l l 1  tlrc i t~ltly ol r,~clio r\at.cs 
emit ted 13); tlie sun anicl t c~ ta i~m "~atlio" stais. '~ ' I : ILs  
the ac tii~ities oh tllc KotPaikanal Obseii at01 y llave III 
recent years c~teaitletl also into tlne !ales1 1,lanch of 
astrolaolaly w l ~ l ~  I n  i s  1,11o1v11 as I aillo-ar(~o~ioally. 81 is 
tlne ol~sei\atoty's ail11 to tlevelop its z,idio-as~101lor11~~aI 
startiio ant! to 01 y:.uli5e tllelrl into ;I IICIV Di\ri5ion of 
Radio-,i\t~ounlny. LB1arls ion the estal)li5ltlnent of 
aleiv dil isioll arc I\ ell 11r1dc1 \\ay, ,rlltl tllc con> t~u t  lio~k 
o f  ;a 5pe( ial I ) ~ l ~ l ( l l l ~ g  ioi hott5ing illc lin(li(?-;\st~011o1llji 
D i v i s ~ o ~ l  i.; all-eatly ell ntl.i~atlcctl. 'il 111cc nloloi - 
genelato1 sehs lo1 111 o\ iclinlg to tllc I atlio-a5[ 1 0 ~ 1 0 1 1 1 1 ~  

and other elcc troulc :q)l)'xtatu~ O C  ~ I ! c  olj$ervato~y a 
r ealPy steady elcc alic supply 1l.lve ;tPicatly Ileal acclrlir- 
ccl; nut1 Go\ crniuent ol li~idia l~a s  sat~ct lonetl tile ( O I I -  

\ t~uctioll  o l  n po\trer -1lo1tsc al t l ~ c  olj$cr\ nloly rol Ilot~s- 
ing t l~csc gellclat 01 s. 

V. The Stellar Physics Division 

D111ilrng t11c l a s ~  I2 ol I.3 ye;lrs t l ~ c  a t ~ t l ~ o ~ i t i c s  01 
~11e Kodaikaiial Ol)servato~y llaile plaii~lcd to ilialye dlie 
lullest rise 0 1  the ad\lantages tll,x~ icsult iloiai t l ~ e  
favourabic cl in~at ic  t,onclitions, tllc rather r~r l iq t~e  geo- 
srag~hical lot ation ant1 the lligll elevatiolr oC Koclai- 
Itnrial. i lpar t  i ~ o m  tlle vaiiorls developnlel~r s outlinecl 
above one of the most in~portant  projccts of tlle obser- 
vatory has been to organise a Divisioi~ of Stellar l'l~ysics 
which ~vill specialise in reseal-ch connectccl with pro],- 
lerns of stellar cvol~rtion, s v t ~  trlre ol tile ast~onoinical 
universe ;ind so on. 'The Stellar Pllysit s IPivision was 
s ta~tec l  some y e a s  ago ~ v i r h  ,r 2O-ii1<11 lellcctillg tclc- 

0 1 I 1 I 0 .  I tO t l8  ~ j l ~ . $ c '  ~ ~ l c ' \ (  O ] , <  5 

a le  old ~ ~ ~ $ ( ~ l l i i l c ~ ) t \ ,  l)ut of Illgh (111~1I11).  1 1 1 ~ )  <l i t"  

inhcllt,tnit o I ~ o ~ i r  t lrc. P ~ n g  ( I I ~ I I ~ C C ~  1 : t I , i~t :~\ i t~qh;~ 
()l)sclr;iloly of iPootl,s dlld 9 1 0 1 1 1  tllc OIC! Rlntlt,js ('a!)$< I 

5 atoty, ,alit l  Iia\ c I x * c . r a  tel)rlllr ' i ~ a t l  r~(!clp>[e(i to ],)ti- 
r tltlc ol P<ocl,~thal~,il. 5cvctcai ;]( ( cbs\ot i6.s l l , ~ \  4 .  ,also I,c.csl 
~tltlctl to tlrc5cs ~c~lvscoj)c.s c l r a l  111q I I I C *  I ~ s t  ( ; \ a )  ol t l r l c ( .  

).edls, s o  t / ~ , i l  1l1cr1 1lbllllid.s l l i  11lt  \j~hclc.s tot  r for  1, i t s  

IL liic 11 tPrcy nlc P I ~ O ~ L  ~ I I I ~ C ( ~  l l L i \  e' I ) c c ~ ~  C P I ~ P ~ L P (  6'11. 1 l o \ \ * -  
C \ ~ C I ,  tile ; ~ I I I ~  01 tllc StcIYar 1"11)51~5 1Bl\l\loli 1 1 ~ ~ 4  ;n!%o 
I)eclt to ( I C I ~ C  i ' t c t l~~ i~ ' $  6 r ) l  P ( * ~ ~ A s (  $ 1  i l l  P~vPtls , i c cc>5s r l ) l c .  
to ?rally Ialgc tcli.scol~ch iiYilara5 \\tic. ~)~cg,,lle'tl r a r ; a r j \  

ye'11j ago f o ~  tllc c t ( ~ ~ t ~ i ~ ~ t i o ~ i  oi ~ L I O  l<tjgc. tcslc5(f~j1~,s 
6 0 1  ~ ~ o c I a ~ l ~ a ~ ~ ~ ~ ~ , - - ~ ~  100 11 c o i l \  c l ~ t i o ~ ~ ~ ~ i  I cllcc t o 1  ailtl 
an~otlicr nerv type 01 I t i / ' i  1 ilrc l l  ,hc 1 1  1lsitPt-C~.1\5c'gl ;xi11 I (.I(.- 
x o p c  t l l l i 0 1  ttlll:l~cly, siic I 1  l<iIgc l l l j t  I t1lilellls !I'!\ e 1 0  

I)c .tcclt~~letl Ilolrl ali~o,ttP, t1)c.y . s ~ c  clriltv c . \ ) )c .~j \ i \~. ,  
,uitl 1lor\\iti15ra11tB111g ,111 aelior~s c . l lo~(s  1 1  11'1s 1 1 0 1  

been ~)o$sil)iic lo1 (~ovel~l i l~crar  to ; r l l o r  tllc. P 1 1 1 1 ( 1 ~  l c h -  
(]r~iic(l 101 i11cw t \ \ o  I I I < ~ ~ O I  ~ ) i o j c ~ t ~  01 ( i ~ ~ i c ~ l o ~ ) ~ ~ ~ ~ ~ ~ i t  O! 
I o 1 I 1  I I v .  I\~liic~n~ t llc,sc~ r I\.O 1 ) )  0- 
je(ts a le  c s e t r ~ t c ~ l  (11c S l c l l i ~ ~  liVlysics ] ) I \  ~ \ i o t k  \ \ i l l  I,c' 
~egai t lcd as .c\lcll-cclriipl)c.tl  lo^ I 'ally irlotlcl B I  I c\e,~lc 
in  Srcll,~r 1'llysit r .  l i t  i5 co I)c.  cb'!l let 5t l y  I l t r l ) c l t !  t ? l , t i  

ftintls foi tItc5e it)ll>ot 1,111t p ~ o j c ~  f >  i l l  1 ) ~  4 \ ~ < t ~ I , ~ i ) l t b  at 
leas1 ill [ I ~ ( I I ; I ' ~  ' l ' l ~ i~c l  l;i\c I'(>'~I ~ ' I J I I .  

Ftoan the prcccbtli~lg l,;i~av,~;eplas i t  \ \ . i l l  1)c evltft~nt 
tllar cltrl ing rlte lase tlct ;ttla. 01 I I I E I I C  1 1 1 ~  ~ l i ~ ( l t \ ~ r ~ i s ~ ~ t i ~ ~ ~  
o i  tile MotlaiItalr;~l Ol)$cx~v:tlory 11,14 v , o t ~ ( -  0 1 1  ;L( ;1 \~C;I ( [ \ !  

n I a l l l l l l  ' 1  1 '  I ! i \,;Is \ t i ! ]  



.11j1nopri,iie t ( ~  all it a Solar Pllysics Ol)ser\ ncory, its 
nc tivities clurrng ~ l l e  last cell yenrs have e s ~ e n d e d  inlo 
c \  cr y I)rancll ot ascl opllysics In tlle \\ridest sense. Tllcl v- 
hoic, ihc. only iraine that  adequately clcscri1)es the  I(oda~- 
kiinab Ol~servatory in its pre5ent state 01 de~relopruenr 
is " T h e  _lit lcl~llyslcal Obserl atcx g ,  ICod,~il\anai 
Ncte l r l~c les i ,  ~t ~ i l ~ ~ s t  be adui i~tet l  that the tlearee oi 

d e v e l o p n ~ e n ~  Ira5 not  bee11 tlle same 111 ei e ly  bran( i i  

oi the  o b s e ~ i  atorj's act11 i t  ies. -1 his  rlorl-~1nifor1111t) 
is ~n ia~nly ,  it riot e u t ~ ~ e l y ,  due to  the ~ioil-a1 ailabllity 
ol I , ~ l g e  cnlxtal Slants lor tlie nlot lernl~at~oi l  and de\r 
loprllent ot a \ ~ i o l l u ~ n i ~ a l  ~ 0 1 1 ,  'l'llose t)~,~liclrcs T.III(.~L 
a cciuile, 101 lrlocleltl ccluipme~lt, compm n i l r  el) srliall 
( nl)itnl outla\ 1131 e de\eIopc~cl lnbtc~, aucl ci ell tor 11 

~ ( ~ t ~ ~ y ~ n c i s t  i t  I X I ~  IXCII t l i t  o l ) w ~ \ : i ~ o ~ ~ ' s  ton\ta!l( <ti111 
i t )  l\ecp!!ie ccssi\ tlOx\ll 1)) 1>1111(1111= d l  l~nbi  tile 1IleLll,l 
I I ~ (  ~J.LI t s  of riel\ I I ~ ~ I I  t i i l l e i l t 5  locc~ll) 11 licne\ el pos>1- 
i l l ,  \\lt!roiir s,rc iiiic in$ clriality oi accrlrac 1 .  O p t ~ c r ~ l  
I 4 j ; i l j , ( j I i C i l L \  oi I el J l~lglr ( ] u n l i t )  I c c lu~e t l  L o r  n3ti ( I I ~ ( I -  

r r l r c  4 1 :  : i, 11 L L \ ~ l ~ i ~ ~ ~ ' l \  C \ ; J ) ~ I I S L \ C  e\eli  11 tllep 21~. 
) c I 1 I I T I  the plr:>cllt 011t1c~i1 

t i t 1 1  i \ \ l t t b i )  01 111r J ~ o ~ ! ~ ~ i 1 ~ ~ 1 1 1 a l  01~sc1  a ~ o l \  15 clc\ e lol)c~i  
s i ~ l l i ~  8 ~ 1 1 i l l  101 L ( I ~ ~ \ ~ I  t i c  ~ I I I ~  C \  ( 1 1  t l l <  ( o i l ~ ~ , ~ ~ i ~ l t i \  el\ 
\ r ~ s , ~ ? /  Oj)lkL1l 1~1e( CY, 1 . r i l t l r  tllz iccjrll~ctl clcqiec. 0 1  J I I U I  

I I I I i t  x i  I 1 i c y  o 1 1 c 1 1  \loy! 
I I I I [ ,OI  ('t11i ~ s i ~  o~io~ti ical  111s~1tr~tio1ls 0 1  I\ ~ : , t  c 
61 y i r  1) (ILI elo~)c(i o1)iic ' ~ 1  I \  01 I ~ S I ~ C J J I ~  1 t L K I I ~ I ~ C I I  L ~ I I V  

<)I)!IL. '~ $!lop I \ I ~ L  :I fen Insic tools \in\ slaitetl nt tile 
~ ~ o ~ ~ ' l ~ ~ \ ' ~ l ~ a l  ()\)>el 1 ' l tOI> s,)llle 1 l l l l C J  '320, tile le1, O ~ ~ t 1 ~ : l l  

( o ~ r ~ l , o x ~ " c ~ ~ t s  I o c , ~ l l ~  j)lotltttcil Ircx\e I)ecll so c~lcoulagirlg 
r l r , ~ l  stells I ~ n \ c  I)cc~r t a l \ c ~ ~  to tle\clop tlic ol,t~cal \Iiol, 
adeq~utc ly .  1 1115 ~i'ky, nil (Iic cou15e 01 5olrle yen1 5, tlrc. 
c,hselvalor y ~ l r a y  Irope to be ~ndcy)elitlcnt ill 1 espec c ol 

Ita lecl~lllelrlcrlts o (   opt^ ,r l  c olllponerlls for  its snlallet 
ecl~iil)nle~it\;  and  tvhen tile torrrltry's he'lrry eiagineer- 
in2 ~ t ~ t l t ~ s t r l c s  a re  suf l i t i e~~t ly  tleveloped-as they are 
t)oancl to be in a \ e l y  C C I L  jea~s-lt  ~ v i l l  bc quite un- 
Ilec essnry to1  tllc ol , \c~r  atoly to accl~iiic evela tile Iargesl 
,~sttonorluc a \  ~ n s t ~ l l m e n t r  irom a1)loacl. TL~iae will  be 
~1 q o ~ 1  xiol[li x i n ~ i n g  at.  

VPBI. The SoBzar Physics 1)iririoal 

J'l~c 5olnr l'll)c~cs I)IVIIIOIP i\ d t  j)iese~lb the  ~lilo\t 
I11glll\, clc\clopccl 1) )  a n t  11 oi tllc ol,scr ~,tt ts~.ii .  rr!kib 1s 

0 1  cotusc ~ i a t t ~ l a i ,  , l i l t  c tliis sec tion hat1 a siant o i  
alntost l ln l l  .I t entrrly o~ el- tiic o ~ l l e ~  t l i ~  isloims. Not 
~ \~chs t , lnd ing  t1)e \c ry  co~ l s i t l e~ ,~ t ) l c  rnodcrl~lsaiiorl o b  
the ~ ( ~ U I ~ ) T ~ K I I ~  01 tile 5ol,1x 1'li)sit s l ) i \  ision mncnlt i o l l -  

etl ea t l l e~  1 x 1  tlii> ~ c p i > ~  1, i'r)(' ijlxel ~ a t o x v  !1;1(1 1)cela 
l , i t h~ i~g  In iolrrc 01 t l ~ c  1 1 l o 5 t  nr,)clcln too!> of solar 
i c s ca~ ( l i .  l o  I I 1 1  I I I .  ( 1  ) 
a ~ , " o , o r t ~ i g ~ ~ ~ p / r :  ( 2 )  a I \ I O ~ I ~ ~ I / I ~ I I I ~ ~ I ~ ~ (  l I ( ~ / ? o g ) a / ) / l ;  allti 
(:;) a Icu-gcs 'io101 7 ' , , I ~ \ ( o / ) r  corrl1)rnetl ? L I ? / ~ I  (1 /~ou ic> / r l /  
~ ~ ~ ~ ~ I I O ~ ~ J ( ~ ~ ) / ~  o j  ~ ~ ~ ( ~ ~ / ) I L ~ ~ I ~ / / ~  1~1g11 d i \ ] j r ~ s i i l ~ ~  U ) I I /  

7 

) c,\oIc~crrg / ) o ~ I ~ ( , I  \ .  1 llesc. tleltc 1cllcie.s Iinvc beeti clinli- 
natccl o111\ t l~n inq  the I ~ s t  Ic\\ nlontlls tllrorlqll \.el) 
c ons~tlei,ll)lc cIloi i. 

I .  1 Ile (,oiorrrigrri/)/t (I:igs. i arrtl 2 )  is ,r \pet i:11 
l\il~tl 01 (elt~st ol)e 111rrelltet1 I,y t 11c lalllotili P'I cnc 11 astro- 
rloillci, Pic1 n ,~ l  tl I.;vot, lo1 I Ile \tl~cly of tile 111111,) col-orl'l 
ol tllc sttll. I3eloic 1,yot's inrre~lrictl~ tile sol,tr corona 
t o t ~ l d  1)c sti~tlicct o n l y  cluling 611c 1)ricl t l tr~ations of total 
cola1 ci 1iy)scs In  In( t ,  drtriny: tlie last 1.35 years o r  so i t  
lrns 1,ccll possil>lc lo  5tucty tllc (01-ona 01)sexvationally 
o111y [or a total i i i i l c ~  01 4 11ot11s 01 lcss r I l i c c~3 to~~ :~g ra13 i~ .  



Fig. 1. Optical tiiagranr of Korlaikanai Coroni~g~i l ipl~  

A-Principal objective; aperk~re  20  crn (8" ) .  foc:rl Icn::ll -I irlctrc\ ( 1.5 ' ) ,  l<c l lcc t i~~c  ~ I ~ I I L -  
surlacc, C-Metallic scl-tcn for occ~~l t ing  solitr tlisc. U----l'ulisl~eJ ~ n c [ , ~ l  scl l~~clor ,  1: -1;icltl Icns, 
P-Blackened discs for heat absorption, C?-['lane mirror. I I -- ( ' ; I I ~ I ~ I . : L  ohicclivc. K- - F ~:LII{I  
wheel, L-Camera, M-Condensing lens for focussil~g coron:t on spcctsograplr l i t .  N- ! 'J;LIIC 
mirror, 0-Two-prism spectrograph, I)--One mclre ( 4 0 " )  carilcl-:r 01' spec~rogr.:rpl~. P'- "19 c t i ~  
( 74" ) camera of spectrograph, Q -Sp~ctrogr;iph slit. It... ~.l-:,yc piccc, S - < ' o ~ i t r o l  rot1 for 1.~11 :iticui 
of coronagraph tube. T-Control rod Tor shutter in lllc YLln cl~itcle. II - S ~ I I  \h:cclt. 



Fig. 2. Phologr:iptr of Kod:iik:ulal Coronagrapll (left) 
:lnd Momocl~so~natic 1lcliogr:~ph (right) as 
im~stalled in their d o ~ r ~ e  



Fig. 3. Optical diagram of  Manocllroln:stic 1-Ieliograpln as designed and conslnacted at Kadalkanaii Observatory 

A-Principal objective, B-Lyot'~ interfcr polarising Nter, C-Cube, D-Viewer, E-Metal- 
lic shutter, F-Diverging Ien5 for keeping size of  image constant throughout the year, C-Plane 
mirror, 13-35 rnm film camera, K-Quarter plate camera, L-Enlarging lens, M-Lamp, 
N-Fmme containing w ~ t c h  and wedge, 0, P, K, S-Plane mirrors, Q-Focu\~ing lem. 1'- 
Handle opelatin:: shutter E ~ i n d  film c a m e r a  shutter, U-Semi-reflecting surface 



1 

~ o t ; a I  c x t  / i l , s i ~ .  , I  c c 1 a l j c . J  \ , ~ f i \  ch c.\t i l l lar t .  OI t l ~ c ,  ~,ossiii~lc 
t l t l ! t b  0 1  t (11 < b t l < t l  O I ) \ < ~ l \  ' i ~ I O l 1  <It a l c ' ~ ~ o ~ ~ 3 l ) l y  gooc! StailOBl 
( ' ( ~ t ! l j > ] ~ t ' ~ ~  i i j l  '1 1 , \Of < : ( ) I  Okl~kg l~ l j>~ l  l $ O l l ~ ( ~  1 ) ~  200 
.lOO I lcaeie ,  p)t I yc<al. B'llt- ill\ clrtion O P  ilar c o~-t)~l,agr:tph 

I c i t l o  1 i v .  I j u l  it doc\ 
slol nli;rl ,r .  ( Y  I I ~ ) \ c  C X I ) C ~ ~ ~  o iolls ~lllne( ( b s ~ d ~ - y ,  [or durirlfi 
I ~ I O  j ) j t ~ i o ~ i \  ~ ~ [ O I L I C I I ~ S  of '1 t o t c 3 1  si)icn c(Iij35c orlt= c a ~ i  
~ ~ k ~ ( i c l  ( , I \ ,< .  ~ B I , I I I ~  k i l l ( \ \  o j  o \ h t ! ~  i at lo11 0 6 1 1 ~ ~ 1  tllao ~ ~ 1 1 2 1  

I \  ~ ~ ) s , i l ~ l c -  11 i t 1 1  i i ~ c  c o ~ o ~ ~ q ~ a p l ~ .  1 t i\ 11ot chvciy opri- 
( ~ < + I I  T\  ~ I O  t ' i ~ )  ~ ~ i ' t l , ~  2% I ~ ~ ~ 1 1 1 ~  \<~ti$i : i (  l ~ i y  O I I ~ C Y  t - s l ~ ~  ~ O I -  

O I  1 Ire t t ~ c l l ~ ~ i c j r i t .  01 ~ual,~t:g stttli '1 lens 
i 5  I c~ y J ~ C Y  i ' t l ,  : i~ld t he dif11c t t l t i c \  o\  ~ c ~ ~ l i s i ~ ~ g  IIC'II- per- 
Ict cio11 I I P  i l \  I,CI l o r  I I I < ~ I ~ (  C' i l ~ (  I CrlSC' CIIOI I ~ I O I I S I ~  ~ r i t J ~  
I I a i I C' 0 1  I 0 1  1 .  i['l~c ?)c'\I (o~onag~apirn 
ol,ic~cti\c.s 111 c ' \i\lc~~ci'  a l c  1lro5c. ~uatlc 1)v t l ~ c  late Bci- 

I v ' t o  \ 1 I l l l t  I 0 1 1  1 '  I t I I C I C ~ < O [ ) C  
I\ 1 t I 1 o i 1 1  I t ~ c  c(l11'11ol I; I I  i1101111t ;111(1 \\fitllot~i 'I( ( C ~ ~ F O I ~ C ~ S ,  

I I 5 t l l 0 l : I l  1 1 0 1 1 c 1 r  1 .  l l1c tclesc.opc 
11,ls t o s l  ;i l i t  ( I ( ,  ovci ;t 1,1lrli 01  1 t11)0(~$, I , ( [ !  tllc cbcliiaroi In1 

lnot1~16, TVEPICII I F  a n  cssrntlal bu t  1 euy expensive part, 
Ilas Ijcern ixmpro\ isetl l-)y rrtlaplir~g ( oraiponenlts ol diselsetl 
c)ld jrps~rrlnarc~mts alld t lie c)pticaI at u.essol.ies ha1 c been 
tlcsig~jetl ant1 btiilr jiil t l ~ c  O ! ~ \ ~ I - \ ~ ~ I O ] T ~ ~ S  machine-shop 
<i l~d I r \ l ) o ~ a l ~ ~  ies I\ i l l1  iPlc hell> of optical coarlponents 
.tlre'~tly availal,lc ill tllc obxrvstoig. 'T l l i s  proccdurc 
I~as saved the. ro1111try Inore than re lal,lr of rrlpees, 

2. I'llc. i\.lo,roi i~ro~trtriic Nelrog?clJ~lr (Figs. 2 aud 3 )  
nilstallcd at  ICndailianaI I$ also an iu\eution 01 (lie 
I;ltc 111. Eernancl I,yot. 01 France arrcl is i~iterlded fo* 
str~tlyilig the thronrosplie~e and connected solar phe- 
Irolnella. Its vit,il corir1)onent i~ an  intc~lcience polia- 
I ~\ infi  l~ l ter  l o r  isolnt~ng a p;ut ol the recl I-I-alpha line 
oL clle Ilydrogcim atom. ii<otlail\xnal Observatory has 
i)o112llt I ro~n Flante (lvlleie llle b c s ~  fnl[cls oC t h ~ s  
I,trlcl ]lave so far Ixcn bl~i l t )  ju\t tllc GLtei, a suitabJe 
telesc.ope o1)jectivc and one oi t.tz~o slnall optical corn- 
[ )OIEI~"~C ;at a total cojt oU about Rs. 31,000; llle ~ i l lo ie  
clcsigxl ant1 the construction of all rx~e~hainical parts for 
l lie t o~ll j~lcle heliograph )lave been done at the obser- 
,ttoiy. 'The nionocl~ro~nat ic Ilcliogmph has been 

~rlou~llecl on the same subs~antial ccluatoiial staiatl 
.rvIlit  1 1  c ar I ics the col onagrapli. 'I lie Ileliograph, if 
1,ougllt all  tornpletc fro111 F~ancc,  nror~ld have cost 
.~l)oc~t I<\. 1,50,000. 'P'lie actual piocedule Followed 
by tlre ol)sc~.i~atoly ha5 saved [he  count^ y at least a lakli 
I I .  Tile idcn ol l i lor r~~t i t~g (lie c o ~ o n a ~ r a p h  m t l  
I J I C  1110110~ liro~liatic Iicliogmpl~ on the same ecluatorial 
5ta11(1 11;1\ also ol)\riated 11ie rlecd f o ~  t onrt~[lct  ing t ~ v o  
cloriiej 101 tile LIVO ill~tlttlnerlts, t l l r is  niakinw for a .'! 
f ~ i r t l l c ~  s,lvrl~g ol nioney. 'I'lle conlnlon practrce is to 
I)tty t lie 1)r e-laljx icatecl c ~rpola from tele5cope-makers 



Fig. 5. Photograph of pri~riary :tnd sccua~dary rliirrors 
of Solar 'P'elescope in dome at lioc!itilianal 



al~aoatl. [itit ;I( B\otliaik<~rl;tl QBl)\eai , t t o r )  n i l  tlunte* 
c8rettct8 sialce 1947  11aT.c 1,cc.n con1l)letely tle.signetl a( 
t l ~ c  O/ )WI  \7;1toly 'iu~d (o11\11 1116ed 1 ) )  I~lcl ia i~ c on11 nt  ~ 0 1 4  

'tnrncl engianeel ing ( csilccr114. 'Fllis has P)ecri t e4po114il~lc 
l o 1  ;I \ el) c onritlc~,tl)lc sn\ lnbq in] cost\; l)ut pelhaps 
the mitcll qieatei g'-.\irl !la\ 1)ec1i the gain ill exper ient c 
'iuc2 sell'-c onfi tlerrc e o r 1  ~ l i c  pal i 0 1  pel 5or1r c o r ~  ea !led 
wit11 rlre t l es iy~  an0  thc ( O I I \ I  I t i c  ti011 01 thr in\tr LI 

rnenrs ,111d L ~ I ~ I I  l ~o t~s ing \ .  

3. 1 I Y o  7'(,lc,\( olw ( b  5 .  1 .trltl 5) 
erec tcil a t  tllc I<otlniknnnl O I j w  \ d l 0 1  y ( 01151j1\ of a 
(oelost,tt \\ it11 t l ~ ~ e e  f1.14c(l silica 11ii11ol\ 01  l t ~ l i y  (XI-( 111 

aperiuie  ant1 I\\ o telex ope ol)jec t-gl,i\\cs oi '<7.5 rill 

:mtl '20-( r r l  ape1 t uie). l'hc i11jl1 t ~ l i l e ~ ~ t  i\ co11)1111~tc(l 
111 E ~ \ ~ l a n d  ljv tlie fc~n1)oi14 fi1111 01  Six F I O U ~ I I ( ~  G I ~ I I ) ~ )  

L ,  

IP:w~olis i ic  (01 ~ l i n ~  t o  tllc o l > $ e l \ ~ i t t ~ ~ y ' \  gcne~a l  spe~if i  
cat ions. l ' l r t .  11iilnalv alltl scc oat l , i~v ]nil 1015 of 1l1c 

L 

toelostat a l r  ~ l i o ~ ~ ~ i t z t l  0 1 1  a $til)ctarrtial, tloul)le-\\railed 
stone-masol~r y tower of 11-nre~re 11cigIlt above gloitald 
: ~ n d  arc  4 0  al:allgetI illrat a bloat! beall) ol ~r lnl ight  ( a n  
always Ilc I cllec tecl \e l  iii allv cloivtlrtnltlb; tllc tliix(1 
rrri~lor oi [he coclc)stat (riioilnteil 011 tlic f loo~ of tlie 
t trnnel) I cllec t s  the ligilt (rcr rived 110111 the 0111e1- two 
u ~ i l r o i s  o11 [lie top of tile to\vei) 1101i/0i~tr~1Iy into an 
t~n<lc.~-g~otlncl 1l111ne1 0 1  al)olit $0 lrlctrc I c~~g t l t .  'Tl~is 
long tunlrel I~ouses i l ~ c  tcleccol)c o l ) j c t t i~e \  ant1 ~ r ~ i ~ l o r s  
~ ~ r o t ~ ~ ~ t c d  on lonq Iiori/o:ital 5tecl :ails and '111 excep 
t ionally j )o~t~e~~l [ i l  20 ?t7ct1 c, , S / ~ c , t / )  O ~ I ( L / ) ~ !  (Figs. 
6- 10) I I ~ V I I I ~  1)oii1 i~ I d l e c t ~ i t  c g ~ i ~ ~ i ~ i g  :111rl a $~sterxi 
0 1  prisr~~s, 217 it4 nlter~ialc. d i s l ~ e ~ s i i ~ c  otgaliT. 'I'he 
optit a1 pieces 101 t l ~ c  specc i ogl-aph wclc at c l t~ i~c t l  I I ( J ~ ~  
tlie best makers in England mrcl the 1J S.A.;  this spec - 

t l o g ~ a l ~ i ~  I )  c oi~iplc.rc.ly tlcslgtnctl ,XI  t l l c s  ol)\a.l ,ttctt y .tlncl 

e\lcbly O U P  0 1  i t 5  ~ l~ t t l i an i ca l  p,alcs tmas )wen f , u i i c  c.it1aa.1 
in r ilc. oi)4elv;it01 y '5 ow11 lalac I \ i~ lc -~ l lop  o r  in the  w o ~ k -  
shop\ ol erlgiticct inkg (one c l ~ i s  ill a i a t .  r otilafl y n t  (osthng 
to I he exact spec ilic:~tiorls supplied 1)). tire ol,wr vabtsx y. 
-1'llc. is~scl t t l 1 ~ ~ 1 1 1  i l~co lpo~nt t> \  ctel y clebii ,al,lc ~ C ~ P ~ I I R J *  

~ l s e l t ~ l  l o t  \o la~ ~c\c , i l t  11 : lo1 11l4ta:it c, it J I , I \  :I pla:~c~ 
lefiec L I ~ I I  s l a t i l ~ g  ol o k c ~  20-t r:l long r 111ctl ((i00 1 nl- 
ings/nlni) la( r a i d  '1 5et oi :1+ l~visins oi 15-c t ~ r  

. ~ l x ~ t t ' ~ i e  n ~ u t o t o l l i m n t i ~ l g  rzll,~ngenierrt; t l ~ c  a h  t art 
I)c. 1xnn11x~I otlt ol tikc y>ec tx )g lapI~  cube (wllit I n  i 4  

al)out 20  11lct1cs long 'trrtl 75 (111 in tli,~nlctc.r ill i t 4  

11a1 l o \ \  e4t p.11 I ant\ 01 el 1 $ ilketlcs at rosy n l l ~ c ~ t :  it is 
\ \  idc\l)  so tlral irltelt~al I 111 t ~ t ~ i c n t  e t al l  I)e retlttc ctl 1 0  
,I nli~iirnullr; tile s l i t ,  cdrneia arid all optical c-onlpo 
Ilent4 can I)c iotatecl t ~ ~ n t e l y  l o t ~ i l d  t l ~ e  i l ~ i 5  i ~ i ~ i i ~ ~ g  
tlie celltle ol' 121e \lit t o  l l l ~  t e n l ~ e  ol t11e coIlirl1;atol 
nnlcra Icns; illc j pecc~ogra l~ l~ ,  l~e ing  houcccl i l l  111c 

itntlc~glctt~ntl lur~nel ,  is ~na i~~ta i l l i ed  a t  a conrtant tent- 
p e ~ a t ~ n e  \\?it11 a IiigL~ d e g ~ e e  o[  ntcuracy. For tvcalk 
in sollle ~cgiorls of tlic qpectl irnl ~ u h e ~  e a l ) ~ o r l ~ t i o n  I)-+ 
rile gln\s colllmlatoi-cn~~lcla ler~s i \  ,t clisatl\a~i(,~gc, a 
12 ir~c-11 c (in( nl e niil l o r  (madc by one o i  the officers 
111 t l ~ e  ol~ser v;lto~ y ' \  optical ~votkshop) of lacally 1% 
~ ~ i c ' t ~ e .  focal leilgtt~ tal l  be ca\iIy ~i-rountetl 011 the inner 
entl of tllc foc~l \ \ i r~q  titbc tarrying tile l e n ~ .  The 
ril ir~oi I I1c.11 serveh 1)ot I1 for collimatinq t llr in( iden! 
1)canr I~orrl t11a slit atxc't lo1 fotrlssirlg tllv spec trtlrn on 
I Irc tamela; i l l  tl~ic, ni rangeuient \c( O I I ~  plane ~cflecr 
1,itrcc ql'iting ;rl,prolx-iatcly inon~flerl 011 inner ~ i d e  nf 
I l ~ c  front disk (wllic 11 .c;irlies,--or1 its nutex side-, the 
5 l i t ,  canler,i and  othex attin<Iitnents) t>ecori~es rhe dis- 
persive organ XVheu tllc 5pecrvograph i.c \ t t  In t h i s  



Fig. 5. O p ~ c a l  diagrana of 20-metre Sol:tr Spectrogr;rpla designed andl comtnacted at Kotlai- 
kana1 Observatory blilowing the! ~ T ~ S I P I  systerrl with eiiectricallj controliied nrintia~asarxr 

clleviatioln link at the hack end (right) and speetroltc3io$cope :attaclurn~eant ole frtsnt 
(left) 

A-Prisms (three eq~~ilateral  prihms and one half prism 1. 13----hlinimurrl clevialion link, ('.----Motor 
Tor riaoving the prisms, D-blotor for rotating optical parts at hack encl o l  spectrogr:npll. E-- 
Worm wheel. F - ~ ~ ; I P J ~ ~ : I c I I ~ \  for eliminating stray light. <;--Motor for rotaling the front cntl 
of the spcc[~-rl:r:~lll~. H-Camera, K-Dri~ms for winding the cloth shutter, 1.--Antlerson prism& 
for spertrol~elioscope. M-Motor for rotating the Anderson prisnls. t\j--Spect~.ograph slit. 0----Steel 
tube of Icngtli IS metres (60') and diameter 73 cm (29'' ), I"---l)ctach:thle steel trlhc. Icngth 1.3 
?aeEes and diameter 1.1- metres for covering the back cntl  o f  tllc \pectrog~tph. 0---- ' rclc~copcc lor 
vlewlns the scales fixed at both ends of spectrograph 



Uiiq. 7.  Oplic:$l c8ia::rarel (PP 2@-11ltire S f ) b r  SpecIr~graplll (Pesigoecl arid ca,nstructed ,rt 
E<odaiBamn:~! Oh,er+atury drawing grating in electrically controlled silounrr and 
fortu~\ix~g tube carsyiaag coJlitlmator-caaaaera lens or concave mirror 

li<--C'Pr;ltin.c !?ox on rollers, S-Grating, T-Motor for  rotating the grating, 
U-hfolor. for- moving the grating box i n  a ~ i d  o u t  of position, V-Scluare tube carrying 
rhc lens Mr. ?V--(~ollimator-ci~~iicrii Icns; aperture 20 cni (8") ;i~id I'ocill length 18 
m c t ~ ~ . ;  ( 6 0 ' ) .  X---h/lotor for focussin_s lens \V 



K g .  8. lBiagrain of the 20-metre Solar Sg~ecBs.oxl-;ngdx with coliila~ailor-caancra nakirror and 
secorad plarre grala:g aaits~!irted behind slit plate 

- o  t~ lhe ,  H-Detachable collimator-camera mirror- at cnil of foc~issing tube, 
C-Airtight wintlow. D-Vacuum pump, E-Plane grating 



I'ig. 9. Pliotogralal~ of Front cnd of 20-raletre Spectrograph aild the cor~troil units for Coelosbt drive etc. 
:I\ insta1lcd ~ L B  the tutb~w! 



Fig. 10. Cor~~posite view of one telescope objective (on rails) andl of spectrograpll :IS i115lalled in tt181n1cl 
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Pig. 11. Vicw of tower for Solar Telescope and part of underground Spectrograph t u l i ~ ~ r l  at liodaikal~I 



{cktie ~caaoll  101 tllillliillg 111;11 o11e ~110111~1 110t c'i'c'?~ Ol~serrratory has done the iiastallation of all nlenr i n s t r ~  
,ittcwll)i i t  i l l  t l ~ i i ,  c ouncly. tlierats acquired from abroad with no exten-ual llelp of 

any sort alld at a tonsidera1)lc salving i l l  espeudireaue. 
IX.  ~ O B I C ~ ~ ~ S ~ O I ~  'B'hc gain in expelience by t l~e  stafi who have coiilabo- 

I t  is 1 cry c o n a ~ ~ i o u  t o  I1aj.e lrtrgc a a ~ t l  iinlportallt astro- rated in tllis has been etaornlo~~s atacl will sexrely be in- 
llo?llical ins~l t l lncnts  o i  Poreigri lhlake clccted at si!e xraluable lor the csecutioll oi i~rtekre large ~~ l~01101 l l i t a~  
by tile nian~ifactttz.en-s thcmselves. T h e  I<oclaikar-nal projet_ts of the country. 

--- - .. - . -. -- 
~ - - ...- - -. - - ... . . . . - . . 

'Ibis :irIiclc wits prcparcd by Dr. A. K. Das, 11.S~. (Paris), F.lI.A.S.,F.N.I., who was connected with this Obscl-vatory as 
Assistant Director T~.orn Scplcrnbcr 1937, as Director Irom July 1946 and as D e p ~ ~ t y  Ilirector C;eneral from March 1954 till his 
rclire1.11enl i n  April 1960. I-Ic w:is rcsponsiblc for all the improvements described in this article and wits aw:~rcled PADMA St-LRI 
i n  January 1960 in recognition of his scrvices i l l  the field of Astrophysics. 


	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif

