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INDIA METEOROLOGICAL LiPARTMENT.
k MEMOR ANDUM, e |
No.XR21 New Delhi, the /2 “December 1945

The Flamning Comuittee for Astromomy, formed by the Govermment of India,
and consisting of the following tiil. assamble at Kodaikanal Observatory on
21s%, 22nd and 23rd Lecember 1945:-

1.« Prof. M.N. Sm, Be5gyy F.R.fi., F.R.A.:%.B., r.“.:" Chairman

2« Prof. A.C, Merji, Medls 5 I.sﬁo&q/F/UI

3. Prof. K.5. Krinhun, F.R.S., 9-5905 FoNol,

4. Prof. 5, Bhagavaniam, Hon. DBes, £ N,

5. Prof. 0,8, Kothari, MeSga,y Phuaa,f-l\/vl.

6« Prof. M. xlh‘q, “.AC’ l.fic., Phuﬂo, D.I.G., PelN.I.

7. Rao Sahib T,P, Bhaskara 5&"&’1, M.&.,f‘-ﬂ/,]_

8s r. A.L. Narayan, D.Se. 2F - MI.

9 Br. bsox-o B&nﬁrji, O.B'Euy D.Scey; Ful.1.
2, The following are the tems of reference:

(a) Preparation of a pmt-wii' plan for astronomical and estrophysical
observatories in India. (Uraft postewar Plan has becn eireulated with
Ory Banerji's D.0. No, XR21 dated ist December, 1945),

(b) Stages in which the proposed development of Kodaikanal Observatory
should take place. :

(¢) The programme of work at Kodaikanal Observatory during the next

five years.

(d) Vhat staff Kodaikanal Observatory should have, their scales of pay

and how they are to be reoruited.
8. Government of India have eamuanad{'nmtmth sach membor of the Committes

/
I

(oacpﬁng ire Narayan) Mv.lihg Allowance and Daily Allowance adaissible

(¢

to Class I officers of Government from their place of residonce (or place of
duty) to Kodaikanal Observatory and back.

4. Accommedation of the members is boing arranged in the Kodaikanal Observatory
by Brg Narayaa. ‘

5 Nebers are requested to arrive at Madras (igmors) station to cateh
Trivandrum Express luﬁﬁg at 7.30 pam. onm 20th December, 1945 at the latest,

6+ A copy of provisional agenda is enclosed. ‘

| | e e

Director General of Ob-;noﬂ.e-.

Prof. 1~i.S.Lf{r5fshrzan, FoR.G., Doy PoNT.
Frofessor of Physics and Head of the
Depactm.nt,

adlahabad University, Al lahabad .
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Aetrononical studiez have been ancsaraged by the Eing
from time immemorial. Jstronemy makes & grest appesl to the
peonle in this country., The United Xingdem has its Astromomer
Roysl, end Indie should have its Astremomer Roysl.

Tn India, there are at present euly twe sstrosomiecal
observatorien, the Solar Physics Observatory at Kedaikanal snd
the ¥izamish Observetory at Hydershad,

Conpidering the size of the country, seversl move
aptronomicel observatories could usefully be maintained in
India, but no institution of this kind can prosper wnlese quali-
fied men are available to yun them. India has & good number of
theoretical astrechysiclists but there sre very few who have the
necessary experience of modera sstvenceical observations and
messurements, Therefere, before maltirlieatien of sstrenesical
observatordies iz contemclated, we should have sen traiped in
sstrononicsl methods in astronouicsl sbservaterise of WX, or
U.8.4. In the vest-war, it is desireble to plan the estaklish-
ment of & third astrononiesl observetory somewhera in Noerthern
Indis, Astroncomy iz ene of thoge subjects in which India has token
keen intevest for cemturies, and made its ewn comiribuntions.

Astronenicsl observetories of smeller types sheuld,
however, be availeble for practicsl training of studenis whe
ge through post-graduate course in astronomy, There ars very
fow observetories even of this kind im Indis, with the vesult
thet etudents resd Astronomy withont even me¥ing simple astro-
nomical ebservations or messurenenits. '

A cavefully worked out plan, fully framed apd detailasd
estingtes and am attractive set-out of the whole 1s the fiwrst
desideratum for sny ebservatery. The pecemd iz the certainty ef
having persennel capsble of setting up end msking the uimest use
of the asparetus. s

To-day, thers sre only two aetive asirenomicel ebser-
vatorises in Indla, the Belar Physles Observatery st Kodallkanel
maintained by the Governmant of Indis end the Nisamlsh Chserve-
tory at Hydersbed naintained by the Nisem's Covernment., There
are transit instruments at the Alineve Obzerwtery, Caleutte
end the Colaba snd Alibeg Observeteries, Bombay for determining
time, A fow smsll telescoves are maintained in varving degrees
of efficleney st colleges of Thiversity venk sestiered ever the
country. Individusl Prefessors in Universities have studied smd
mede fundsmental cemtributions to theoretiecal Astrophysics tat
thers iz no observatory inm the country where s phyrical siudy of
stars with modern appliences 1s systemstically pursmed.

The Nizemish Observatery specislises in sstregraphie
work —-- which includes the determination of the pesitions
md relative intensities of stars in defined sones. T% has
recently started work em prover metlens of sters. Tis progresme
also includes the systematic observatlion of weny lemg-veried .
verisble stere and occcultstionz of stars By the moon.

The work of the KMW folay Phynics Oboervatery,

ms 1ts nmme fmvlies, i seinly om Selar Physics. I‘%{ wmmt(ﬁ
rOgr i{ncludes the prensrstien of dally nhote-hellegr dla-

DreEranne prenArS ¥ o m

©  meter 8%), of photegraphs of flocouli in K end B




and of preminences in esleium Iight (sometimes in B O 1ight
elsc) with the spectro-heliogreph. Visusl observations of the
sun with Hale's spectre-heligscope snd observatiens ef metal-
lic and other lines in preminences sud on the dise sre also inclu-
ded in the program:e. In 1922, the Imternational Astromonical
Association allotted to Kodaiksnsl the task ef collecting frem
all contributing observatoriscs the vhotegrachs of zoler rreminen-
ces and of the sun's disc dm H O{ 1ight., TIn accerdence with
this, Kodaikenal Observatory systematically cellects and pabli-
shes the data. Special situdies include st prazent snectro-nhoto-
metric work on selected lines in the solar goectrum in the dipe
and on the limb sud leberstory work on spectra,

; The discovery of the out-flow of gezen sheve munspots
(Evershed Effect) snd of the relativity shifs of speetral lines
mede the Kedaikenal Observatory “smeus. A though the peneral
activity of the observatory hes been meintained gince YMr . Pvershedty
tine, 1t camnot be seld thet the obgservitory hag grown, Thers
hes been some small sdditions to he squioment but none made with
& view to extend the gemeral lines of work pursned at the
ebservatory, :

The general gonsensus of oninien ia

(1) thet there should be Lwe asironomicel obrerwateries,
%'LB Seuth Indle and gme in Northewn Trdls, fally staffed snd
¥y emuipped, :

This meene Wodalkunal sheuld be fully emuipped end
fully staffed for smolar stndies snd also genersl sgirenhysics)
werk. IMnother s'stiom is te be started st & sultable locelity some-
where in Northern India, end iz to be Mully squipped and staffed
for work on stere pemevsily. Beth sisticns should have peod work-
shop faeilities.

(2) T™hat universitions sre to be granted funde for pro-
viding astrenomical ebservatories of sialler types,

(5) Thet a few selected cendidates sheuld be sent,
for getting specisl treining in modern as‘renemicsl work, to Prence
¢ du Midi), Britain (Oxford) an' to U.S.A. (Mt.Wilsen,
Memath Hulburt and Yerkes),

. ‘ We shall divide the scheme for develomment inte
three af.ms, ‘

(1) the improvement and medermisation of the Yedaikanal
Observatory so thet it ean teke, mnd maintein to teke, a leading
place among the Solar Physiecs Observetories of the world and 34s

her development inte a first class Astronowical emd Astro~
physical Institute; : ,

" (2) the estadlishment of a secend Astroncniesl and
Agtrophiysical Institute scmewhers im Wortherm Indin. This shewld
be at & place where good seeing conditions wrevail for & failr
part of the year and be within reasenshle ddstonce of & Maiversity
centre; and :

.. (%) emcouragement snd help to Universities to start and
gaintein snall astronomical observatories so that phudents whe
Mmeve 8 natarsl taste for the subject cem get en encortunity to
develgp 1%,

A




Bafore we comoider what sdditionsl souipment and staff
phonld be provided at Kedaiksnal, it ir well %o eonsider the
lines in whigh develomment is &ami.mbla. The actual line of pro-
gress will lerpely devend on the Directer. The tmexiion whether
astrophysical studies of stars should be ywndertsken st Wodaikemsl
iz » debatsble point., The polnts in faveur of Kedalkanel sre:r
BSeiny nesr the Emuetor, southern skies sre more sscessible then
in Parepe, North Americs or other plsces in Indla. Although
"geeing® conditions in the afternoen zre of mederate guslity
during & large pert of the yesr, the conditioms at night may de
expected to be definitely goed, There will prow us sn atmosphere
of work sbout the place, snd Selsr Physies and Astreghysies will
resct on eachk other to thelr mutunl bemeTit.

Iu the !allming, mly the additional equimh for

(1) Obtaining meticn-pleturesef prominemces and selar
flaree, v

(a} Systematie studies of the solar corema with & cove-
rogrech of Lyetts type.

(5) Study of the gemersl magnatic fleld of the sum and
the fleld nesr sun-spots,

(4) Btudy of the soler svectrum in the infra-red and
the ultyra-violat,

(5) Studies of turbulence in the solar A\MW ——
grenuletions, spikes, ete, and thelr time-weriations.

{2) Critical studies of chenges in selected soler
ebeorption lines before snd during magnetic and smreral s~
turbances,

(7) Such other items ez may be added from time to time.

the firet roqauim ia gud Lob) aior abaff

diate action to aproint & mccmm e nr.‘.n.xm M mmmu
hiz in planning the development, c’mm»'mm, B.tmm
and Ascigtant Director, ome at least should be s goed Physie

with & sound knovledge of eptics smd instyomental @mim mﬂ
ability to guide werkshen sad mechsnieal engimeering work on seuvnd
lines, The other should be a good Theoreticel Physicist with &
blas for Astyophysics, which of them will be senior will depend

u the mmu mume af ﬂm tmo. The primery sguipment needed

This follews the lines of desirable devslosment.

(1) In addition to the 20" refleeting telescone, parts ef
which are slready aveilable in Xodalkanal, there sheuld be s 6%
Photographie refractor on eguitorial m with sn estro-camers
and sn 18% Schmidt type telescope mounted on the 20% nﬂmm
and having a focal retie of 132.

5 -
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(2) Also 2 modern sll-purpese reflecting telescope of the
Oxford Solar Telescone tyre with fusced wmerte, aluninised mivrers
and spectroscope (plesse see Appendiz). Aperture of mein mirrer

to be 12% to 157 ghould bs obtained. This will be ueefsl for
infra~red and ultre~violet studies, for planetary studies smd feor
studies of melar turbulence,

() ¥otion-picture eculoment for snectroheliogwash.

(4) Lyot's Coronogresh with nolerising menochrometer,
(See Astrophysicel Journal, 1944.)

(5) High dispersion instruments (1ike Lummer nlates)
and polerisers for -tudying weak megnetic flelds,

(8) Photo-slectrio and other electronic equinvent ea
required, ;

{7) Calenlating maehines,

The cost of the additiomal imimmmmi etnipnent 1s seti-
mated to be sbout Rs.1,80,000/-

Pa.
m@ﬁew‘, ahe, m’m,fw
Yotien pletare equirment 5,000/~
Corenograph 20,000/~
Fouipuent for studying work

magnetie fields 10,000/~
‘Caleulsting machines . 24000/~
Viseellanecus equioments, eamere,
photo~electrie cells, galve-
nemeter, sad other elscirieal
equirment £3,000/-
Workshop Equipment , 40,000/~
Total  1,80,000/-

Balldings.-

in odservatory bullding for honsing the solsr telescone
prach will have to be bullt. Tt is best to get moumt-

$ for solar telescope from instrument mokers like frubd Parsons
Co.. The estimated cost is Re.20,000/- ,

Professor of Asirophysics and Divector

Senior Astrevhysicists ; fesetted

1
2
Junior Astrovhyeicists  J
Assis ants . 5
: b |

: |

2

Fen-gooetted

Hechanical Assistant
Photogranhic Assistent
¥echanics

Inferior servents




T4 will be pacesssry to send ovt the Physlolst-cun-Taginaer
Of*Meer 4o Prance (Pic ds ML) snd Britein (0xford) snd 12 nessible
slso to W.8.4, (W4, Tilsen, Momsth Fulburs snd Yerkes) to sindy the
esulirment gnd use of modern Insiruments in Solsr Phyzics Observe-
teries.

The main linee of work im modern A2tronomlies) sud Aetyo-
physlcal Obzervatories fall wmder the follewing headat-

(1) Photegrashy of star Melds with standerd size tale-
scope snud nlate Tor studying the ponibtioms, proper metlens mmd
parellexes of sters. The Wisssisk Observnlery st Syderebad fs
specislising in this work snd there 18 ve 2olnt in duliesting ft,

{(2) Mintometry 0 stars - both shoboprachicnlly and
with shatowslectvie calle, Includes work en wverishie share,

(ﬁ} Prady of deable sters,

{4) Photoprashs of plensts in Light of A7ferant wave-
longthe and study of thelr spectra,

{5) Photograshy and spectrevhetematry of falnt stars,
netulae, Alstant gelexiss ete.

{8) Temperatures of sters, ‘

The PIfth f1tem 8¢ the ems In whick the most fmportant
grogress s baing sade at precent. The 100" airver talsscone ab
¥ount Wilson, the #2% telesocpe of the MoPomnld Observatery in
Texas snd the #00* telesceps of Mi,Palomer which Lz spnresching
completion, are or will Be engagel weinly en thls werk. The obe
lectives desired are in the words of Mr Peure “incrssse? sneee
penetration, finer vasolutlon of detsll end sn intematve soectre-
grazhic study of ssleote? piars®, A% this s'age, Indis csnnot
think of compating with the U.f.h« In the matier of astronceiesl
squisment, The programme hae %o be mors lialted im scope wntil
the necencovy mreliminary experisnce hes besn gained end evtetand.
ing organisere sod srtissns with bnevlsdpe and snthusiess deme
formmrd. 1t 18 comsidered that 1% w11l not %e too sediticus te
nlan an Astrechysicel Observasery with the hest medarn ogmi-ment
for vhotegraphic snd spectrogconlc werk, the main talesesse heving
a 40" mirvor of pyrex, freat imorovement has besn sede In recomt
yaars in the design of be'h the vrilcel parts end the momntings
of the big telescorss. It 1s conpldere! thet sn smmetericlly
mounted talesensa with » parshelelds]l mivrer of 40% aperture used
with & Foes corrector less and sxtye mirrers to lengthen the faend
length In the Cassegrein end Conde forma, metorized gaiding,
ead thees or four gpettrograrhs (ulirs-vielet, Migh-dispersien
and low-dispevaion) will, iIf leested eu a preperly selected site,
in & few years ensble grest progvess %o be made, Tn modern mirrers
large sperture-ratios ke P74 are weoed, giviag larpe light.
gutheving power.

he meking of the necdanicsl snd entienl serts will hawe
to be entrugted o axverieniod instvomont makers 1ike YWesers,
Yoruer sud Swesey of U.B.hs or 8ir Crubb Parvone & Co. of Fnglond,

The pra-~uay coet af a 40% reflsctor with doms, abuerving
platform snd mecessory sosetyogreph was shout & 20,000/~ or T lakhe
of rupses. 'The presemt copt with addidlenal mpectrogre hs may he
taken to be reughly Ps.” lakhs.




The reasons Tor exponding Tedsibsnal {tsel? Into &
coubined folayr Physice end Astrophyslesl Instiiute have alreedy
been given. If snother Astrophysical Observatory iz %o be exts.
blished, we heve %o exmmine esrefully the mestion of im giting.
The relevant peints te ecneider mrer

(1) eat' or and ®seeing® conditlems at the rlace

{11) Acesasibility

snd (111) Proxinity to University comtver te snohlo *he
bailding un of an mmnw;m atmon-hors,

s i ; , R EER ST g w‘ k!%ﬁ‘l? &M"'
the *uaingﬂ emé* Hms- at Kwﬂmﬂ an& Eyderebad from the
sxserience of workers thers, Mr.Pvershed stundied the "pesing®
conditions in Kashwir and wndertesk two snecial ewoeditions Por
the surpose, His genersl conclurions raperdine ¥nshair arve
sumsariced in the Xedaikanal fnrmal Rerert for 1018, are me
followss~

*The resulis ohiained dm-ing the summer of 1918 amsly
confirm the originel estiuates of ths generel excellance of the
elimate for goler werk, Clsar sal Brillisnt sklec sre the ruls
during the suemer menths emd ke clearners iz meintained through-
out the day in z large provertion of desyn, im stromg conlrast te
the conditions prevailing st mountain stations, Ta rerve clendy
wveather there is a distinet itendencr te clasr sky slens tha
central axis of the valley while the ou-remnding Bills ave thickly
esovered by clends.

As remards the winter menihs the resulis snbicionted
in Kodaikenal Observetery Falletin Ne JLII, nage 104 were not
reslized, end during the aix months November e foril inelusive
the comditions ss %o definition d0 ned avpesr to #17fer meterially
from thome found in other lo: -wlities, that 1 te 2ay, the defini-
~ tlen generslly 1z seod in the merning end evening end poer neer
siddey., The four monthe Decenber io ¥Mareh inelunalvs rmst b2 ocone
sgidered %o be conslderably levs faveurahle in Eaml:mi* then at
Xodelkanal becouse of *he grester srevelsnce of clend in Ysehmir
at that seapen.

In the month of May in Eagbnlr & marksd impeovernant
ecours in the niddey sseing, Thiz appears e coineide »ith the
floeding of the paldy fields, snd mey nlse be pemnected with the
growth of crens which then cever the flslds snd protect the seil
from the heating offsets of the men, Tn the swwmer menihs good
definition thmfa"nm* thae dsy ia ‘he mle, snd suverliative
definition 16 of qulte ?’vamm* oicprrenes, Vary besptiful sclar
photograchs ware comired i 4 in kgeet wnder ‘emparatuore
eonditions renglng from w %3“ in the shade, and geed results
were alse the wils in Sen! m‘bm- sud Detober.

The two vrinelsal fecters which 1t iz Delieved condace
te the good dafinition in Xenbmi- are the shaence of dlstwr-bing
winde, eveluded by the surrveunding well of kigh memnteine; and
the very large aresz of wei cultivetion which in swmmer groatly
reduce the hcatw effoct of the sun on the sell.®

I Jhis l«hm&afm&m Pavort for 1018, ¥r.Pverghed
suys abount 'an! g® senditions in ¥adras:

*‘ﬁm seeing wag found to be M%mmimwﬁiy goed noar
nidday (in Decesber) md 1t is considersd that *hese chservations,




‘bave with others dmhatmw the immense advantsge for solar
!m'g of the prexisiw of the ses or other extended water
surfsce,” :

: We imow that for zteller mrk, "aesing® at Hyaiom‘baﬁ
is good snd glves more tham 200 days of observatien nights.

; mmmmg the rainfall, fesporaiuve snd ductiness,
1%t is not & be expected that gtatisns In the North Tndien plaine
will provide good seeing conditiens for mere tham 100 days in a
year. The Centrel Indian snd Central Provinces hills end pla-
tesus alse srs toe rainy or het and dusty o previde sultable
sites. There are places like Pory Sandemsn on the lea-side of
the N.¥.Prontier hills which ney be otherwisze favourable but ave
too far sway for active centres %o be reslly satisfactory.
¥ount Abu (3945 fi. abeve ses-level) is a plece werth ceneidering.
It hes only thres memihs of clondy end reiny wenther —-— bnt dust
mey be a suisence, Climatologicsl infermation end exverience show
thet the best location Por an Astrememicsl Obssrvatery would dbe
& place in the region of sub-troplos) sntieyeclones where stable

", tloudless weather prevails for = large part of the year. - Yest of

the active Jmericen observatories are located in such reglons.
It is necemsary thst the chservetory be well awny frem eitdes

_. snd shove the dust lime. Iselated mouniain pesks however are

often unssticfactory owing to bad "seeing® ceused by convection.
Kext to Keshmir, best region spnenrs to be the Rombey Deccsw,
There are places in the districts of Nasik, Poone and Satsve whick
sre on the railwey lise, well swey from cities, with esmusl rein-
‘81l Yess than 50 Ifaches saad m‘ﬁm ef vainy deyp between 55 end 50.
Clesr settled weather preveils for over 7 mwomthe Im the yesar. These
digtriets are within easy reach of Bonbay. "Seslpg” conditions have
however te be inwestigeted by sm experisnced observing astroncner.
There may de sites in the Glrnay Mille in Esthiswar whick may be
.. wory satisfuctory from the climetie peint of u:&n, bat hmm o bc
yuled mxt owing to insccesalbility. :

: \Mthosamtimthmmnmt&mnrmnm
nemieal and Astrophysicel Ingtitute somewhere in Nerthern Tndia

g0 that resesrch werkers in Forthern Indie heve sosy nccese Vo

it. In the course of discussion with the Directer Cemeral of
Observeteries, 2ir C.V,Ramen emphesized that 1t weuld be extrenely
diffieult Yo get eny site with mé seeirg eonditions throughout
the yesr. A1l that should ba snsured is & rvessonsble pumber of
good working days and nights. Ne considered that if & site pro-
vided 50 good working days end nights spread over s yesr, sn enthn-
glastic bend of workers =111 be sble to get enengh vhotographs

end other measuremente to keep them busy throughemt *ha year.

From this point of view, even & site like Delhi fieéd not be
mm&q m Ra Ea m. FQFJ&D’ hw WI’M "’M fallMuga-—

"in chservetory with m—%wdata mstmw and machine
shops, and abtisched to & wniversity will be feund very useful. X
think & start may bo mede with an cbservatery of this tyre atiached *
to the Dalhi University., A practicel way of bringing inte emie-
tence such & lsboratory would be to send 5 or 4 young men with
knowledge of sstromemy and having & natursl aptitode in the hand-
ling of astromomical instrumsnts shroad to sewme Americon obmerwa-
tory for further training. (Seme promising young merbers of
existing observatories having the sbove mentioned vequisite mali-
fications should heve prefersmece). There are no desrth of theove-
tin.‘l estronomer: for the miug ei“ such =n institute,®




The Meteorological Depertaens is teking steps to take obserwetions
of seeing conditions with & 5" Zelss Baquaterial telescope 2t Nelhi
and later at other ptations. The questicn of actual location of
site will have to be ‘decided by sn expert comritiee.

(2) Estimate ¢

The cost of & modern 40" reflector with deme, ‘equaterisl
mounting and arrengemonts for taking photograshs end spectra st the
prineipal, Cessegrais and Ceude foci ate. wonld even before the
war have cost about "s.5 lakhs. At present the tost may be put
down as Ps.5 lakhe, Modern mirror telescopes have large ererture
ratios like £/5.5 (200" mirroybf Wt.Palonsr) or £/4 (WeDopald '~
82" mirror) and are very scomomicsl of Ilght. This elong with other

equipments and bulldings will Ering the totsl cost te ebont Pr.8

' Siaff.- The staff for the Astrevhysical Observetory should
be somewhat similar te that vrovided at Rodalkenal for HSolar Physics
work. At this stage there is little advehtepe in poing into detalls.
The primary need 18 te recruit a reslly comvetent mnd enthusiastie
person to organise the work em sound lines and get 14 poing,” Prefe-
rably the persou sslected should be below 45 yeers of oge, se that
he can look forward to & period of sernest endesvour aznd achievement,

‘ Few Indian Universities have observatories, amd those
which heve such cbservatories saldom uwse them fo> tesching but
mostly for show. If Indis ir to develop her omn alr snd ges navi ge-

tion, a large number of men having knowledye of astronomy, and skill
in hendling astronemicel instruments will de needed. The wniversi-
ties should be encouraged mnd apsisted in setting un small astrene~
mical observetordes., Sir C.V.Remen writes Wipart from the estahlish-
ment of tha Central Astromomicsl Observatory, 1f the Government of
Indie ave prepared to spend memey for encoureping sstronemicel stu-
dies, I would suggest that funds be glven te the wniversities o
‘half and helf basis, These would, as alveady remarked, build e
nation~wide interest im astronomy, and theraby ensure the fuinre of
astronomy in this country®. : : '

Fach of these ehscmm;s_ ghould have

(1) One 8" Refrecior on eguatorisl mownt with €% Astro-
_ Camers fixed narallel %o the telescove tube.
: The teleseeve should de provided with all sccesro~
ries for visual observations, such as £ilar nicrometer,
~_absorbing wedges for photomebry, filters ete,, a¢ well
88 & spedtroncope (like the Zeiss Astrespecirowcove).

(2) Ome 5* Transit Mnstrument (of the Prism Tramsit Type).

{4) Ong Star &a‘h and Ster Catalogues. ;

(5) Bidereal Clocks, Chronometers snd other accessgries.
Students should become thoreughly familisr with the prectics] use of
the Nauticel Almensc. Useful erigimsl werk cen be deme on varizble
- atars, meteors and planets, :

The grant that will be reguired to be made %0 the univer-
sities on half and half basis is estirated at Rs.1,50,000.




Ra.
Developmont of Nodailanal Observatory 2,00,000

Poteblichment of mn A.étmmiml and
Astrophysical Institnte in Yorihern Indim 8,00,000

Grant to Mniversiiies | 1,50,000
Rs.11, 50,000

E.Bv~ This crpital exvenditure te be spresd over § years after the war,

Ra,
Kodaikenal nn s sew SG,W
Central Astronomieal mnd Astre-hysiesl Inst!‘iuse 50,000
Rs.1,00,000

014 Towsr 18.8 £t sgmare intewnally, 24.5 0% high was
re-buils and nsed. Bmuipment by 8i» Howard, Grbd Parsens & Ce.
(Publisation ¥o,13, Solar Telessops st Oxford Tniversity),

o R;K.Plaakamu :

"0n the Ozferd folar Spectroscope snd Harimenn test of
its perforaance",

Mirrors of fused silica by Thermal Syadicats Led,,
Wallsend on Tyne. PFive nirrers of silica glass dince, Denosit
of chromium - ~ in fremt, YainuParaboleid ! elpnyr
aperture, 30 focal length. Fased silica éik;zi 3/4% thiek -
Cassegrain hyperboloid 5* aperture with negligibl zonal sherpe.

snd astigmetion, Mg, focal leungth 85 £+, Aperture retis
£/62, The reflected beas mests & small flat € of sperture 53
and 15 turned sidewsys Inte & large tolescope.

Byperboleid and Couds mirrors O%.72 thick Coslestat
md secondsry win 16" aperture snd 2 5/4® thiek,




Telegramss: ~
iSecrs .0, Bo, XRR1,

Hew Delhi. : ‘ S A S
INDIA METECRCLOGICAL DEPARIMENT,

Lodi Road, New Delhi, tme‘?f% Aug., 1045,

My dear Fref. Krisknan,

, In ecatinuaticn of my letter Ne. XKE1l dated 13/8/45,
the draft post-war plem was seem by Mr., W.H. Shoobert, C.I.E,,
EDsy 1.C.8., Seoretary to the Govt, ¢f India, Department
of Posts & Alr, which 1s the comntrolling department for
Astroncmical umd Astro-physiesl observetories in India at
preseat. Hemarks rec:.rded by Mr, Shocbert have been given in
the snecleosed note,

£. 8o far as the site 1s ecnecermad, Xashuir 12 undoubtedly
the best loeation for the proposed Astronomieal CUbservalory in
Horthern India from the point of view of "seeing conditions™
snd congenisl elimate o, as moted by the Ceeretary, for hard
intellectual work., Better climate canncot be found elsewhere,

34 You will no deubt conslder these remarks made by the
geeretary in making your suggestioms, if any, regarding
modifications in the draft post-war plan.

Yours éincerely,

Gk e

Prof. K.S. Kriskman, F.R.S., D.Se., F.N.I.,
Professor of Physics and Head of the Dept.,
Allahabad University, ALLAHADAD.




X recently paid a visit to the Solar Physics Obssrvatory ab Kodaiikasal
and I bave Soday discussed this case with U.G.0.

a I stromgly support the proposal that as s boginnin; the ledalkanal
Ubservatory should bs developed so that astromomiesl observations may be
made thore as well as solar obssrvations. The conditions in Kodaikanal

are good for this purpose and the situation of the Observatory itsel! is
exgelinnt, There iz slec room for expansion and for residential qaarters,
ote. in the nelighbourhood. This would be the first step. The bullding of
& second astrophysics obssrvatory sosevhers in northern Imdia would paturally
have %o come later. The D.6.0. bas alvesdy imsluded the Xodaiksuel Seheme
in his postwar plun which will be roferred to 7.2.(C) 4n duo sourse.

3. The proposal that the losation for the sevond cbesrvatory, if sanctionad,
sheuid be in the Viadhya Hille doss pot seem to me wall considered.  ipart
iroa other sspects of the esee, T would polat out that & situation im thes
Vindhya Hilis wouid be comparatively nsar Hyderabad eo theat the thres
abaarwtories im India would all iis either in the osntrs or south of the
Penlasulne 1% sooms very obvious Shat the $hird obwervatory should be in
‘aorthers India. :

&« The suggestien that if an astrophysics observastory were sanctioned in
Bortasrn india 41 should be ectablished in Delhi eppetrs to we, W & layasn,
mowt surprising. 1In sy opision, She following objeckions wre very stromg -
(1) Gelhi 1o subject $o violent dust etorss during the hot weabher
wd 49, in fack, a very dusty place throughout the year. The
aadetovenss of delicate aptical apperatus under such conditions
would, presussbiy, bo far more difficult in Ueihi then in sany
othor places squally sauitabls for purposes of sheervation.

(11) Throughsut mmny weske of the hot weather, the oky above Delhd
is full of dust. During part of hot westher and the major period
of the reine 1% is oloudy and overcast. It has been suggested #o
me that conditions for making observations are nui perfest for
wores thar slxty or sevonty deys in the year.

(341) The slimate of Delhd froamid April o mid Oetober i¢ wlmost
consistently unpleasant. It is, thersfors, mot o place
eondusive to produstion of resosrsh work of the sest gquality.

{dv) In my opinion, scientific etudy and ressarch cen in the idsal
be carried out bost under shat might be deseribed ae wonastis
conditions. Nodaikanal i» well situated im this way. Delhd,
o the other hand, as the seat of the Central Goverassst is &
place where the principal gensral interest is plitice. It is
parbaps movre trus today them ever befors that “in Delhi 1t ie
hardly possible %0 bear onesell speak besause of the grindisg of
axes.” Such surroundisges ars far frea thoss which are desiradle
for research studies.

! A far as I oun gather the reascas which havs led %o the gastion
that Delhi wight be celected for the nite of the propovsd sdditionsl
oheervatory are the location of the university in that place and
bacause 4% i» the hesdquarters of the lirecterate of felenti fic
and Industrial Aesearchs ~These do nod sean $5 me very wighty
considerations. foleutiste wishing to wisit the sbeervatory if
it is located elsewhere, could go there within a fow hours by sir
whes the new alr serviees have bosn establisked and students whe
wish S0 take up wetrophysics could mest suitably be sccoemsdnted
at the sbserwatory ftsslf.

*(If thore are
BO diffi- 5. The Kashmir Valley, which Mr. Zvershed after he hat sade tue spscial

cultiss shssapeditions $o study She subject stated $0 possess n climate of general

about ite exuvellence for seler wor, would appear to be the best place Tor location of the
location additional cheervetory.” apart frou good conditions for obeervation, the geasral
in a climats ituedf is good and eyuable throughout the year. Firsh clsss work might,
Ruler’s  tharefore, bs expected fros those omployed on ressarch im this localeity.

3‘.“!0
8. T thought it well %o plase on record my views whi ' be found useful
~ d&m future dincussions. 1 = o
Y. ; ‘ 54/~ U, He Shoobers
27.8. - A5,8.48,




T.lwm‘ 'WM,W DELHIY, D0+ No, XR21
Meteorological Office,
Lodi Road, New Delhi.

2% ovenber, 1945,

'OL . Arlsnnen,

The Govt. of India have approved of the constitution of & planning
committee to draw up a postewar plan for astromomicsl and astrophysicel obgser-
vatories in Indda. The following are the mewbers of this committees-

1. Prof, uiﬁvsahag rlaist(w) 6' Prof. DQS.KOW1, xﬁgcs' Ph.B,
2+ Prof, A.G.Bamji, !,En.z-EoSo 7« Prof. M. I‘Mliﬁg’m,&g,%ny
3» Prof, E.ngm, F.R.S,, 8, Reo Sahilb T,P.Bhasksra Sﬁﬂ'ﬁ!’i,l’&.
4e Prof. 8. Bhegaventam, Hon.D.Sc. 9. Director General of

5« Dr. AJL.Nareyen, D.Se. Observatories.

2 The plan which has been followed in this comnection is first to

discuss this problem with different members of the committee either verablly

or by correspondence and then evolve a first draft of the plan of the post-wer
development for #he astronomlcal end estrophysical observatories in India.,
The first draft was forwarded to you with my letter No. XB21 dated 13/8/45

for comments, You have already given considerable assistance in this commection
I have assumed end hope that you agree to serve as a member of the committee.

e Comments have been received by me from some of the members in writing
and others have given their comments verbelly to me. These are being incorpo-
rated in the final draft. This draft will be forwarded to you after a few
dayse

de It is desirable that we should aim to present to Govt. an agreed post-
war plan for astronomical and astrophysical observatories signed by the
members of the committes. To facilitete discussion, it will be necessary
to convene a meeting of this committee. ;

Se This question of holding a meeting of the committee has been discussed
by me with Prof. M.N.S2ha and some other members of the committee whom I have
met recently. It has been proposed that a meeting of this committee should
be held at Kodailkensal on 27th, 28th and 29%h December 1945. It will be
necessary to hold the meetings of this Committee for three days because not only
the postewar plan will hsve to be discussed at these meetings but also & few
other questions regarding the problem of work st Kodaikensl and its establishe
ment will also be referred to this committee for consideration and report.
Detalls about this will be forwarded in due course, These dates are proposed
because it has been suggested by some of the members that it is of advantage
to them to have the meetings during the college holidays and also these

dates will enable them $0 proceed from Kodaikanal to Bamgalore to attend the

R TN TN ot B i b
6a The Govt. of India is expeoted to sanction the payment to each of the

members of the Committee the Travelling Allowence and Deily Allowance af vales
admissible to Cless I offigers of Gove, e n

Ts I shall be greatly obliged if you will kindly let me know by 18th
November whether the dates proposed will be convenient to you, and whether
you would propose any other near detes, keeping the above considerations in

Made pilh KoYt wg D

Yours sincerely,

oA /\
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LSS

Proh. RS oKpiehren s BiRo 0 DaDel NG T
Professor of Physics and Head of the Department,
Allehabad University, ALLAHABAD,




‘ KS.Krisunan,D.Sc.,F.R.S.

ALLAHABAD
3
ProFEssor oF PHysics

UNIVERSITY OF ALLAHABAD
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The post-war development of Astronomy and of Astro-Physics can be
considered from two view points. There is & progeemme of work which is so
specialised that India can definitely contribute with greater ease than other
countries owing to some special facilities available here, (either specialised
personnel, apparatus which is not easily available in other countries or due to
conditions for which India is.gpecially suited.e.g. weapher or seeing condltlons)
Or because of the fact thet money is available at present which has to be, spent in
the course of next féw years that anything or immtitution mey started so as to spend
it.

There-can”be no two opinions about the size of the -cduntry nor about
the large population. And judged by these two factors any devlopment would fall
short of the standards set up by America, Europe and eveh Jepan.In theU,S.A, alone
among the f&for Institutes of Technology mention cén be made of the one at Boston,
Masschussets and that of Californise,- By“that analogy, Indis is not starting at once
& number. of Institutes of, Technology but is satisfied with one to be established at
or near Calcutta,:: if India is considerea as a unit, it is of no use starting & number
of institutes ‘to satisfy either sentiment or Xmm&k feed local venity. In fact pxrmzhik
science myet try to inhibit parochialism,

; The main point at issue is how many people are actively interested in
eibher Astronomy or Astro-Physics? in India,Is there such & demend that more than one
observatory is requiredi In the course of their work a few professors of Physics or
Mathematics have contributed articles in these ‘subjects.But they are not whole time
workers in these subjects., They are primarily engeged in other subjects #nd which are
more in the lime-light 1like Physics and Mathematlcs of the atomic structure. It will
be doing the unlver51tles a dlsserv1ae -y frltterlng away the energies of these

not devote themselves to their primary respomsibilitiss. Aunnlng institutions well
will need a succession of enthusiastic workerse ‘and I think it will be ‘hard to rum
even the Kodaikanal Observatory BEEXXRLREXBEX with ~specialised persons. It is not the
lack of facilities at Kodaikenal but the leck 6 enthusiasm jn the workers that has
nzk been reSpon31ble for its very remtricted output.: If the Kodaikanal Observatory is
expanded t5 do Solar Physics wzrk and alao xake part in other astronomlcal work, it wl
will provide mateiial work for yéars to 'come and absorb s cient workgrs that are
available, Few of the scieéntific workers would: like the type of life to be led by
estronomers , likel nermlts far away from the towns, and<dttractions of & university
lrofessoruhlpa as they °Kl$t in India, Any one. “interested in Astro-Phwsice in &
university and. hansuff cient enthusiaem to seriously tacﬁle the problems has plenty
of opportunity of spending-the various long vacations at Kodaikanal and benefit
mutually, In the long history of Kodajkanel, even the better paid professoks have not
taken sufficient interest. When-the peace comes, not much:ehdnge in outlook can be
expected, A few small telescopes &nd equatorials for students should.be sufficient and
the more enthusiastic of ‘them can be induced to go to Aodalkanal at either their own
expense or with.the help. of ‘stipends. These stipends can be: given by the University
or the Central Govts (The same argumentsi&pply o those who would like to go to

Nizamiah. Dbservatory.) By its very nature these subgects cah not oe professional
avenues for then for & very select number, v

‘”ntll Kodai and Nizamish have trained: sufflclent nunb&y of

enthusiasts who can be taken to néwer fields and for the establishment of new
observatories, it would mean that statting new observatories would necessitate the
dissipation of the few trained astronomers in constructlng observatories and not in
contributions to the sciences , or that foreign element would have to be imported to
build and man these new observatorles. The post-war plan “for India ,I hope, does
not contemplate the latter. It is ExxxxExmm extremely doubtful if anJ "pespectable"
estronomer or astro-physicist would care to go over to-India and spend his. time in
building up observatories and equipping them., The early his tory of the' Indian Inst. of
Science at Bangalore should be & good pointer., :
, Now coming to. development of Kodalkanal 1tself and also leamlah
“bservatory vwhich latter cen also be subsidised by the Central® Govt to expand its
activities, the primary workers at the e places should be & good theoretical physics
or astro—phys1cs background, & specialised mathematical and an experimental back-
ground. For this it is necessary that there must be & sort of mathematicel adviser
available on the spot with a goof knowledge of modern technique of applying math. to
various subjects ( statistics, tensor and other analysis, modern nethods of working
problems). There must be a Physics and astro-physics group who cén correlate the two
branches and initiate work. The experimental side.: should contain highly specialised
workers in spectroscopy and optical .instruments,They must be able to develop new
mEERANIENE equipment as and when necessary, There must be an good staff of workshop
persons who should be able to tackle the engineerlng\51de of the observing people
and supply most of the day to day requirements by castlng moldlwg and turning in its
own work-shop. Each one of these groups muet have more than one person so &8s to includ
all branches as and when necessary. \ :

\




No. W- /H=-2/8-5.

Telegraphic INDI4 METEOROLOGICAL DEPARTIENT.
sddress .-

WEATHER , POONA.
From
The Director General of Observatories,

Poona 5,
7o

_Peona o8, the

SUBJECT :- Storm and heavy rainfall warnings.

Sir,

In connection with the préparation oL a general
annual report on the working of the present warning
system,'l have the honour to request you kindly to let
me have at an early date the following information in
respect of the warnings received by you during 1939 -

(1) whether the warnings were timely, -useful
and satisfactory in every respect, and, if
not, in what points they wers defective,

whether any suggestions as regards.changes
in: the system occur to you, which would
make the warnings more useful and -
effective, -and

whether the warning telegrams viere '
rapidly transmitted and delivered by the
Telegraph Department .

In the case of serious storms or floods,
detailed reports and criticisms or comments on the
warnings are invited.

I have the honour to be,

SLT,
Your most obedient servant,

(f' iﬁi»CXJqu CXJ)Si&ILl/anj.

for Director-Gensral.




No. W- /H-2/5-5.

Telegraphit INDI4 METEOROLOGICAL DEPARTIENT.
Address -

WEATHER ,, POONA.
From

The Director General of Observatories,

To

_Poona 5, the

SUBJECT :- Storm and heavy rainfall warnings.

8115

Tn connection with the preparation of a general
annual report onrthe working of the present warning
system, I have the honour to request you kindly to let
me have at an early date the followlng information in
respect of the warnings received by you during 1939 -

whether the warnings were timely, useful
and satisfactory in every respect, and, it
not, in what points they were defective,

whether any suggestions as regards changes
in the system occur to you, which would
make the warnings more useful and
effective, and

(3) whether the warning telegrams were
rapidly transmitted and delivered by the
Telegraph Department.

Irn the case of serious storms or floods,
detailed reports and criticisms or comments on the
warnings are invited.

I have the honour to be,

Sir,
Your most obedient servant,

-
i

for Director-General. {

' C Iﬁ CU“\- C/(./%‘UJ Chry \fuj ;




Now regarding the detailed plan of Kodai or Nizamiah, as it is
8lmost certain that very good persons from outside India would not be available to
devlop these institutioms, ‘arid any any new recruitment of persons inside India
instead of the older staff would be like backing the derk horse., There is no
guarantée that the newer persons are going to be more active,than those-that. have
already been associated withese institutions. Them stagnation that sets in by
leadinf 1ife of recluses can also mean less work and less origihal work., The problem
is how to get out of the rut that is invariably brought in by the necessary life
of the astronomers and the general condition in India, where administrative posts
and the so called administrative talent alone get recognition and prospects, So it
is necessary to devise schemes to make the people more active, i.e by meking more
cont&ct with scientific workers in the universities and in the technical depts,
by excHanging probleme that can be dealt better by redistribution of the work
between the observatories, the technical departments and the universities, by
encouraging the personnel to attend the International meetings of astronony,
mathemetics, Physics etc., ( But it must also be understood that the travel must
not be so much as to minimise the output at their headquarters ) The contact with
8ctive workers alll over the world by people who know.the conditions availble in
India would certainly improve the statusiof the science. By sending untrained
persons to foreign countkkes to study the foreign observatories, would often
meén that on return,.they would get sinecure’ jobs ahd k¥ would lapse to inactivity,

~—-—--hat actual probléms and observations should be carried on
at Kodai and Nizamiah in addition to the allottment by the Int.Astro Uni. can
only be determined by the actual personnel employed there, It is they thet should
decide and evelve ideas and ask for extra equipment.




D.0.No JAR21.

Saikgrights Maresss~ o iSLET INUTA METSOROLOGICAL ZEPARTMANT.

'Mclox .

"inel.JIT.

New Delhi, the" Novembe? 1945,

Prof. Sgha frof, Kothari
Erof. Banerji Prof. Ishag
Frofs K!‘Qabn%‘/ 8ae Sahab Bhaslk:
Prof. Bhagavanbsm . Pareyan

All the nembers of $the Committes, with the exception of Prof. Hrishnen and
fpof. Bhagavanbasm, have sgraeed to the holding of the meetings of the Commiltes
at Kodaikenal immediately befor: the seseion of the Indisn Sei-nge Congress at
Bangalore. Prof. Krishnan snd Frof. Bhagvantem have axpressed their inebility
to sttend on the ground that they have o attond the ual copiference of the
Indian Academy of “eisnces %0 be held =t Udaipur onm 20th, 3Pth aad 28th December,
PFrof. Bhagavantem has stated that "if thes: dates are of general somnvenieonee,
the meetings may be hold and I shall communicate my views, if sny, in writing™.
Rao Smheb T./.Bhaskera Sestri is at prosent wnwell dbut I eu hoping that he will
sufficicntly recover to sttend the mestinge at Kodsikenal.

dear

2. I diecussed the quostion of alburing the dates for the mecting with the
Chairman, Frof. d.N.oaha, to enable Frof. Krishnan and Yrof. Bhagavantam %o attemd
but the Chairman peinted out that he was .fully ocecuplied.during lecember. and
was uneble to go to Kodaikanalk befors 27th. : He has fixed the dates of the
meotings at Kodaikanal %o be 28th, 20th and 30%b Deeembery ‘Bub in consideration
of the fact that Frof. Krishnan and Frof., Bhagavantan way not be able to come
to Kodalkaual on those dotes, he bae docided thet the fingl decision on the
post-war plan for astromowlcsl and asetrophysical observabories in India should
ve taku at a 3smm? o be hald during the Science Jongress wesk ub
Bangelore. It is hoped thal in thet meeting 2ll the mambers of the Committes
will be present, :

3. Tt is now regquested thut those membere of the Comuittee vhah“:
expressed thelr concurrence 4o meet at Kodalkenal {Prof. M.N.Saha, Frof. A.0.
Benerji, Profe Kothari, Prof. Isbay) should sisrt for Kodaiksnal so ws to
arrive at the Kodaikanal Romsd Station on the morming of the 2Tth December. Cars
will be kept ready for the conveysnes of the mombers fyem the Kodaikanal Road
Station to the Kodaikanal Observatory (vide emecloged slip)®.  Drs A.L.Narayan,
Urector, fodaikenal Observatory, is kiundly srraungiug for the sceoumodation of
the members of the Comuittes partly in his own bungalow and partly in the
bungalow of the dssistant Bivector vhich is ab present vesans.

4. Those asembers of the Committee whoe will be sk Kodaikensl on 28th, ‘a%h
and 30th will see the work don: st Kodasikanal, discuss the draft post-~war plan
of which a copy ie enclosed™ and recommend such modifiestions im it as they ;
consider desirabie. In addition, the Committee will aleo consider the follow- ’
ing questionsi~ ;

(1) Stages in which ths pruposcd development of the Kodaikanal Observatory
should take place, and what equipments shonld be ebteined in each th,

(2) The progremme of work at Xodaikanal during the noxt 5 vears,

(3) Staff of th: Kodadkanal Ubservatory, end make a special ropert to the
Government of Indis. :

5. T have recently received a letter from Sir O,V.Reman communicading very
valuable suggestions for the post-war plan of sstronomical and estrophyeical
observatorics in India. A copy of this letter is encidsed’. These views have
baen incorporated in the dreft post-war plan.

6, The poshewar plan for ssironomical and acirvephysical observatories,
modified as recommended by the mombers of the Committes mecting at Kodaikanal,
will be placed bsfore all tho membere of the Joumittes in s speoislly convened
meoting ab B‘ﬂgmﬁo 2

f 7+« The meabers of the Comditses will leave Kodaikanal in the aféerneom of
30tk Docauber and reach Bangalore om the morning of ist Jammary.

8. T would welcome a visit to the Kodaikanal Observatory by Prof., Krishnan
and Frof. Basgavantem. If they start for Kedaiksual iamediately after the
confarence at Ulalpur is over and reach Kodaikanal cm 30th, 31st or even on

iet January, I shall wait et Kodalkanal for their arrival and aftor going
¥ ¥ /

Bala0.
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through the Kodaikanal Observatory with then I shall start with them
for the meetings ab Bangelores I shall be grateful if Frof. Krishnen
and Frof, Bhagavantaa will let we know whsther they will be abls %o
40 B0, :

9. The Gove. of India have agrsed %o pay Craveliing as well as Dally
allowancue to cach of the members of the Committes for the visit teo Kodai~
kangl at rabes admissible $0 Ulase 1 officers.

Wis %} kindest regards,

iours sing«raly,
L&—_%k,/

Praof.«K.SKrighna, F.R.5., DSc i oR . NeT

Se gLy

Professor of Physics and Head of the' Lenartmqnt
allahabad University, allahabad.
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The Solar Physics Observatory, Kodaikanal is situated at a height
of 7688 feet above the sea level and it is nearly three miles from
the Kodaikanal Town, where all the hotels, hospituls and other amenities
are situated.

The Trivandrum Express which leaves Madras-Egmore at 7-30 P.M. and
reaches Kodaikanal Road Station at 7 A.M. the next morning, is the only
convenient train for passengers coming from Medras. Kodal Hosd Station
is pearly 53 miles from the Rodaikanal Ubservatory. There is a regular
bus service from Kodaikanal Road Station to Kodalkansel, Taxis can be
got provided sufficient intimation is given to the Kodaikanal Motor
Union, in edvance. The charges for a car will be roughly Rs. 30/=- for
a trip.

There are three buses for carrying passengers to Kodaikanal, leaving
Kodaikanal Hoad Station at about 7-45 f.M. Of these three buses, only
the texi-bus lesves the passengers at their residences; the remaining
two buses leave the passengers at the Kodaikanal Motor Union Office,
wherefrom the passengers will have to hire & taxi if availeble, or make
thelr own arrangements to come to thelr residences.
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Astronomical and Astrophysical Observatories ia Indis.
; Fost~ Plan. 7

1. General. . ;

Astronomical studies have been mmcouraged by the King frou time

imsemorial. Astronomy is one of those subjeets in which India has taken
keen interest for centuries, and made its own contributions, It aakes a

.great sppeal to the peopls im this country. The United Kingdom has its

#stronomer Royal, and India should have its Astronomer Royal.

In Iandia, thers are at present only two astronomical ebssrvatories,
the Solur Physics Observatory at Kodaikanal snd the Nizauiah Observatory

at Hyderabad. Considering ths size of the country, several mors astrono-

mical observatoriss could wsefully b- maintained in India, but no institution .
of this kind can presper unless qualified men are availabli: to ruan them.

India has a good number of theorstical astrophysicists but there are very

few who have the nesessary sxperience of modern astronomical observations and
measursnente, Therefore, before multiplication of astronomical observatories
is sontesplated, we should bav: meon trained in astronomical mothods in astro-
nomi¢al observatoriee of U.K. or U.S.4. In the post-war, it is desirabls

o plan the establishmant of s third sstronomical obssrvatoery somewher: in
Northorn India.

Astronomical observatories of smaller types should, howev:r, be
aveilable for practical trodning of students who go through post-graduate
course in astronomy. There are very few observatoriss even of this kind
in India, with the result that students read Astronomy without even making

simpls astronamical observations or moasurements,

4 earefully worked out plan, fully framed and detailed estimatoes and
an atiractive set-out of the whole is the first deeideratum ifor any observa-
tory. The second is the certainty of having personnel capable of setting wp
und making the ubmoat uss of the apparatus.

2. Ereeent position.

To-day, thare are only two astive astronomical observatories in India,
the Solar Physics Obesrvatory at Kodaikanal mainiained by the Government of
India and the Nizemiagh Observatory at Hyderabad aain od by the Nizau's
Governuent. There ars transit instrumsnts at the Alipore Ubservatery,
Caloutta and the Colaba and Alibag Ubservatories, Bombay for detormiming time.
A fuw soall telescopss arse maintained in varying degrees of efficiency at
ecllegeer of University rank scattercd over the country. Individual Professors
in Universities have studisd and made fundemental eontributions to theoretical
Astrophysics but there is no observatory in the country where a physical
study of stars with modern appliances is systematically pursued.

The Nizemiah Observatory specialises in astrographic work - which
includes the dotermination of the positions and relative intonsitice of
sbars in dofined zones, Tt has recsntly started work on proper motions of
stars, Its programme also includss the syst.matic observation of many
long-period variabls stars and ocoultations of stars by the moon.

The work of the Kodaikanal Sclar Physies Observatory, as its name
jmplies, is mainly on Solar Physics. Its present prograsme ineludes the
pregaration of dajly photo-heliegrass (dismeter 8"), of photographs of
flocoull im K and Hy 1ight snd of prominences in calcium light (sometimes
in M, 14ght mlso) with the spestro-heliograph. Visual observations of
the sun with Hale's spectro-helioscop: and observations of metallic und other
lines in promimences and on %he dise are also ineluded in $he programme. :
In 1922, the International Astronamical Association aliotted $o Kodaikanal
the task of eolleoting from all contributing observatories the photographs
of solar prominences and of the sun’s disc in H, light. In accordance

with this, Kodaikanal Observatory systematically golleets and pubiishes tl;o

data. Special studies include at present speectro-photometric work onm
galssted lines in the solar spectrum in the disc and on the liab and laboratory
work on spactra.
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The discovery of the out-flow of gases above sunspobs (ivershed
Effect) and of the relativity shift of spectral lines made the Kodedkanal
Obsorvatory famous. Although the general activity of the obsarvatery
has besn naintained sines ¥r. ivershed's time, it cannot b: snid thet
the observatory has grown. Thers have been scms small edditicrs te the
equipmant but none made with & view $c sxtend the gemersl lines of work
pureuad at the obeervatory. %

3. Zlen for Sovelopmant.
The generai consensus of opinioa is

(a) (1) that there should bo two astronomicsl observatoriss maintainsd
by the Government of India, gne in “outh India end @ue in Northern India,
fully staffed and fuily equipped.

This mouse Kodaikanal should be fully squipped and fully
staffod for solar studies and slso gemeral astrophysieal work. Another
statica is S0 be started ab a suitabls locality somewhers in Northira
India, and is to e fully aquipped end staffed for work on stars gmerally.

Both stations should have good workshop facilities:

(2) That universitics ar: to be granted funds for providing
astronomical observatori:s of soaller types,

(3) That u fow sclected candidates should b&‘éwt} for getting
special training in modern astromomical work, to France {Pie du Midi),
Bﬁm {aﬂﬁrd and %o U.8.28, (ledp S, Will@a,» ﬂamﬁh “Hlm and Yerkas ).

(o) Vo shall divide the schewe for devalopment iaie thres stages,

(1) the improvemsnt aud modermisation of the Kodaikanal Observatory
80 that it can take, and mainbain to take, a leuding nlscs among the '
Bolar Physics Ubservatories of th: work and ite further deovelopment imto m[p(/
a first olass astronomical mad astrophysical Inetitube; ;

: (2) the sstablishment of a soeond Astroncaical and Astrophysisal
institute somewhure In Noptherm India. Thic should be at a place where
good seeing conditions prevail for a fair part of the year, preferabl
- within roasonsble distancef of the main university cenbree; and

(3) emeouragensnt and help %o Universitise to start and maintain
small estronsmical observatories so that studemts who have a natural
taste for the subject can got an opportunity to develop i,

Before we considsr what additional oquipment and stafi sheuld be
provided st Bedaikansl, it is well to consider the lines in which
deovolopmont is desirable. Ths actual line of progress will largely
dspend on She Vircstor, Theoriglnal plan was 40 seb up at Kodaikenal
both solar and astrophysical observatories, but the Directors ware more
intereatod in studying the sun than the stars, and so Xodaikanal developed
a8 a Solar Physics Observatory, The quastiom whelher asirophysical
studies of stars should bs undertaken at Kodaikanal i3 a debatable peiut.
The points in favour of Kodalkanal are: Being near tha squator,
southern skise are more secessible than in iurope, North mserieca or
. obhor places in Indime Although “seeing™ conditions in the afternocn
are of moderate quality during a large part of the year, the conditions
at night may be oxpected to be definibely goods There will grow “:c :ﬁ
stmosphers cf work about the plass, and Solar Physies and »traph{n“ .
will resct on -ach other to their mutval bemefit. There {8 mo #n :
robleus in solar physivs, snd aw it is proposed te seb up as istronomical
:ad Astrophysical Iunetitute ia Horbhern India, snd as thcmils dsar‘ti
of qualifi:d mem, it soens degirable to develop: solar physics only w
 Kodaikenal, st any rate for the time being.
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In the following, only the additional oquip-ant for goaag Physies
m is wonaidm‘ad. A

1. Obtaining motion-pictures of prominences gm& solar ﬂu'en.‘

: R.stt smabic studies of “he solar corona with a coronograph
of Lyobt's type. .

3. Study of the xensral maganstic ﬁ.:pld of the sun and the fidld
near & san-spots .

¢, Shudy a{ “hs selar apeutr‘w in the iu:tra-nd and the ultra-
violab.

5. Sbudies oFf turbulencs im the solar aﬁmospharw - zmnlaﬂom,
spikes, etc. amd their time vmations. ;

6. Gritical studies of changss in seleehd solar absnrpuan lines
before and during mag,netic“and suroral disturbances.
7. Photemotric and specirophoievetric study of the plamat. “and observations
of cephida- und Yuﬂ'i. alile amrﬂs

T8

To ylan the éa‘bails oj' thﬁ d@’l&lm‘m’l md mry it nni. the ttrnt £ 3 ‘
sultable senior staff. It is desirable to fake immediate action

%o agpoint s Bucesssor to Dr. ;ma. Narayan and associste him in plasning the
development. Of the two 9&1&@:5, Wroctor and Assistant Direotor, one
at loast should bs a goed & iet with a sound knowledge of optiecs and
instrumsntal teechnique and ability to gulde nrkahﬁy and mechanical engineering
work on agund lines, :The obher should be a zood Theorstical Physicist -
with a blas for Mtremyuw. which of them will be senior will depend
on tha rélatim sbilﬂies ut ti;ex tw. I”‘l‘v1 pmnry eb tim ia tha e

)

Mt . Bt T gncs i W e

This followa the linaa of de: ;im‘blez aemlomm; L
(1) In sddition to the 20" raflecting tselescope, paris m’ which are alrawy
aveilsble in Kodaikanal, there should be o 16" Photegrsphic relyaptor on. equatordsl
& sith sp setro-camera apd én 18® Selmddt type camers (with & full sized objective
prisa of fine quality) mounted om the 20" reflector end hmizag & Jocal retde of 182,

: cheawriez 1ike the spectrogruphe, aud cussprain ablaciment would. be required:

(2) Alzo & modern ali~-purpose mflec;im telascope af the Oxford Solar ‘I‘gle ¢

¥ Aype with fused quarts, sluminised mirrors and specirescope (plesse sée Appendix) o

Telescops of the design of those &t Mownt Wilson or ;,:@a‘i. hpertuce of msin wirror
to be 12" to 15%, Thiz will be useful for infra-red and ultm-—viamt smﬁ:!.aa, i'br

planetary studies and for studies @f aal&:‘mw gnge, = e i

(3) ﬂotion-pidg&a Qquimwt for apﬂutmhal:logmh.

(4) Lyot’s Coronosraph with palari.sin; nennmamtnr- \ '(Séia Astro-
phyaical Journal, 1944), : y Glias

(5) High digpersion instruments (u.ke Lmer p.‘u.tgs) md pcwism
for studying woeak magnetic ficlds.

(6) Photo-elestric and other alinﬂrm&déquipment 88 mmaa.

(7) Saleulating mechinese.
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The cost of the additional hutrmta.l equipment is estimated
to be about Ra.z,lo,ooo/-
SEhriotl: Comonn Myd s,
Telescophs, /(eh.cr/w ¢¢2£fsgan &8 . /7 €0,000/-
lotion pictnrf.s'aqui;mmt e » 5,000/~

Coronograph .o 20,000/«

~quipaant for siudying wesk
magastic fiasld .o 10,000/~

Caleulating machines ae 2,000/~
Miseellsnoous cquipments, camer &5 '

- photo=-clectric eecllis, galvanomeber,
and othor slectrical equipment 23,000/=

Workshop and laboratory eyuipuent | 40,000/~

2:00,000/=

: S PPRLLRY mu« ﬁ& for bowcing e colar teleswope sedolieons: rooh w1 oY
%o e Dadlb, X6 16 hest so & mamilage for wlur telencope frui e b ;;,&iﬁgiiiﬁigg i
Guabb Porsens & Uy Poliv ddisddnd® revolvine couss FRIRE Be recelTEL for twu g A
An) mmgz, m the. Mm isokor m:ma Whe Soheded samerv, (6) the 16% phetagresiile |
‘ﬂt’mg,wx* @a; gkl i ,_.d, {£) the 1Y e g D mﬁw’%@ wm 50090 ar Tover telage |

eopne The avtimebed o0t is B, Tl ﬁ“ﬁf’w
A Y ek £ K ey il Wy . e
il »:?t o~

Frofesuor of Astrepkysics and Director
~ Senior &straphyaicinta

Junior Antrophyswiat'a
Assistants

Mechanical Assistant :
Photographiec Assisiant
Kechanics

Inferior servants .

It will be nscessary to scnd out the ‘-’hyaiailt-cm-.ngimar \?f.ficrr to
Frange (Pic du Migi) snd Britain (Oxford) and 1P possible alss %o UsB5.4.
(Harvard, ¥$, Wilson, lomath Hulburt and Torksa) to study the equipment
and use of modern instruments in “olar Phyasics Oburvatorie-. .

5. Central Astronomic
The main lines of work in modern istromomical and astrophysical
Gbservatories fall under the following headaw

(1) Pastogmhv of star fields with etandard size taﬂ.mcape and
plate for studying the vositions, propsr motions and parallaxes af stars.
The Nizamish Ubsarvatory at Hyderabad is specialisiag in bhis work and
thom is no point in dupliaat-ing % :

{(2) Photometry of stars = both ahatogrcmhically and with photo-electric
cells. Includaa work on variable stam. ;

(3) swa,y,of double stars.

(4) Photographe of plensts in light of differ nt wavelongths and study
of their spectra.

(53) Photography and nputrophotomeﬁry of faint stars, mcbulase,
distant galaxies otc.

(8) Temporatures of stars.
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The fifth item is the one in which the most important progress is
being made at pressut, The 100" mirror tel:sgope at licunt Wilson, the
82" telcscope of the Wedenald Obeervatory in Texas and the 200" telcseope
of it, Palomar which is spproaching completion, are or will be engaged .
mainly on this work. The objectivee desired are in the words of Mr. Pease
“increased space pehetration, finer resolution of detail snd an intensive
spoebrographic study of sclected stars”. A% this stage, India cannot
think of coampeting with the U.S.4. in the mattcr of astronemical aquipment.
The programme has t0 be more limited in scopes umtil the necessary preliminary
expericnce has been gainsd and cutstanding organisers and artisaas with
kpowledge end snthusisem come forwerd. It is comsidered that it will not be
too ambitious to plan an Astrophysical Observatory with the best modera
ogquipnent for photograpidc and speectreseopic work, the main telescope having
& 40* mirror of pyrex. Great improveuent has been made in recent years in
the design of both the optical parts snd the mountings of the big telescopes,
Tt is considered that sn equatorially mounted tclescope with a parabololdal
mirror of 40" aperturs used with & Rogs eorrector loms and extra mirrors to
lengthen the focel length in the Cassograin and Uoude forms, wotorised guiding,
and three or four spectrographs {ulbra=-viclet, nighedispersion and low-
dispersion) will, if locabed on & properly selected site, in a fow yoars
snable gread progress to be made. In modern mirrors large aperture-ratios
like F/4 are used, giving large light-gathering power. / -

Gn this question of astronomical telsscopee, Sir G.V.Roman emu”d‘
the vi w thet sinee Govermment may give only one large-size tolescops, it
should be st least 60". & 40" tolescope may soom be found out of dato, and,
$herefors, as a long term pclicy a 60" telescope is %0 be preferred. ven
the vominion Gbservatory, Canmda, has a T2" telescope. i

The waking of “he @echanical and opticel parts will have 0 be Z.
sntrusted 0 experimeed instrument makers like Kossrs. Warner and Swesey of
Usleds Or Sir Grubd Parsone & Co. of :ngland.

The pre-war cost of a 40" refleotor with dome, observing platform
and aceessory spactrograph was about £30,000/~ or 3 lakhs of rupees. The
present cost with additional spectrographs may be taken to be roughly is.5
lakhs. The cost of 60" telescope with acesssoriss is estimat d %o be Re .8 lakhs.

1 Tnstitute
: The reasons for expanding Kodaikansl itseif into a combined Solar '
Physics and Astrophysical Institute hav: already been given., 1f another
sstrophysical Cbservatory is to be established, we have $o examine carofully
the question of its siting. The relevant points to consider are:
" (i) Weather and “sceing” conditions at the place ‘

(i1) Mouubuﬁy

and(i1i) Proximity to University centres to enable the puilding up of an
intellactusl atmosvhere. ) S ; :

(1) Veath ang Seeing GonalLoa
at Ksdaikenal and Hyderabad from the expericics of workers thore, Mr. ivershed
studied the “seeing” conditions in Kashmir and undertook two speeial ;
axpeditions for the purpose. Fis general gonclusione regarding Keshuir
suasarised in the Koduikanal Annual Report for 1918, arc as follows:-

itions.~ We know Qbﬂ,wl '_.'&hq “a,é&::sg" conditions

"The results obtainsd during the summer of 1916 amply confirm the
original estimates of the gemeral emsellence of the climate for solar work.
Clear and brilliant skics ar: the rule during the summer months and the
clearness is meintained thromghout the day im a large proportion of days,
in strong comtrast to the conditions prevailing at mountain stations, In
more cloudy weather there is a distinot tendeacy to clear sky along the central
axis of the valley while the surrounding hills are thickly covered by clouds.

48 Fogards the winter months the results anticipsted in Kodaikanal
Ubservatory Bulletin No. XLII, page 104, were not realised, and during the
lft._llmnﬂll Novembar to april inclusive the conditions as to definition do¢
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not appear to differ matsrially from those found in other localitiss,

that 1% %o say, the definition generally is good in the morning and

evening and poor near midday. The four months Deceomber to Harsh inclusiv:

must be considersd to be considerably less favourzhle in Ksshmir than :

::‘ ?mma because of the greater provalense of eloud in Kashmir at
!Wﬁn.

In the month of Vay in Kashmir a markéd improvescat oceurs in the
midday seeing, This sppears %0 coincide with th: flooding of the paddy
fields and may also be conmmeetod with-the growth of erops which $hen
cover the fields and protset tha soil from the heating eoffectes of the sun.
In the summer months good definition throughout the day is the tule, sad
superlative definition is of quits frequent ocourremce. Very beamiiful
- ‘solar photographs weres secursd in July and in August under temporature
conditions ranging from 80° to 90° 4n the shads, and good results were
also the ruls in Ssptember and Ustaber. e ’

Phe two principal factds whiok i% is beliaved condue: te th- geod
definition in Kashmir ar: the absonce of disturbing winde, exeludsd by
the surrounding wall of high mountalus; and the very large arcms of web.
eultivation which in summer greatly reduse the heabting effset of ths sun.
on the soil.”

In his Administration Hspert for 1919, Hr. ivirshed says about
"sosing” conditious in Madres: :

"The sseing was found to be extraordinarily good near midday (im
December) and it iz considersd that these observations have with others
demonstrated the immense advantage for solar work of the prozimity of
the sea or other extended waber surface.” Wiy :

Yie know that for stellar work, “seeing"” at Hyderabad is good and

gives more than 200 days of observation nights. :

Considering the rainfall, tcaperature and dustiness, it is pob
t0 be expected that stations in the Worth Indian plains will provide
good seeing conditions for mor: than 100 days in a year. The Gentral
Indidn end Central Provineces hilles and plabscaus also are too rafay or
hothnd dusty $o provide saitubls sites. Thers ara places like Fort
Sandeman on the lee-side of the H.We¥prontisr hills which may be sthorwise
favourable but are ‘too far away for astive ¢anires to be rsally sabis-
factory. Mount Abu (3945 ft. above sea-level) is a plass worth considor=
ing. o It has only three months ‘of eloudy and rainy weabher - but dust
may be a nuisance. Olimatological information and experi:nce show that
the beet locstion for sm Astronomical Cbservatory would be a place in the
roglon of sub~tropical anticyclonsee wher: stable cloudlows weather
prevaiis for a large part of the year. Host of the active imerican
observatories are located ir such regions. It is neccssary that the
observatory be well away from eitics and above the dust lins. Tsolated
mountain peaks however ars often wmsatisfactory owing to bad "scoing™
caused by coxvection. WNext to Kashuir, the best rigion appears to be
“ %he Bombay Deccan. Thore are places in the districts of Nasik, Poona and
Satera which are on the railway line; well away from eities, with annual
rainfell léss thax 30 inches and nwaber of raimy days bebwsen 35 and 50.
Clear settled wonther prevaiis for over 7 months in the year. These may
kn sikas In - Shy districte ar: within easy reach of Bombay. "Seeing”
conditions have howsver to be investigaboed by an experimuced obseming
astronomer. There may be sites in the Girnar Hilis in Kathiswar which,
may be very satisfastory from the climatic point of view, but have to be
ruled out owing to inaceeseibility. : , -

4% the same $ime thers is a great demand for an istronomical emd
Astrophysical Institute somewhere in Northern Iandia 80 that rescareh
- workers in Northorm India have casy asccess te i%. In the course of
discussion with the birestor General of Observatories, Cir C.V.heman
emphusizsed that it would be extremely difficult to get any site with good
sesing sonditions throughout the year. &Ll that shéuld be cnsured is
a reasonable number of good working days and nights. ?!\of."!&.“}s.i%aha, F-R,s',




has rogorded the following: -

Tan observetory with up-to-date ivetruzonts and gachins shops,
and attached 0 a university will be found vary ussfel. T think a start
nay be sade with an chservatory of this type attachsd %o the Dolml 7 o
University. A prastical way of bringing in%o sxiotenee sueh a isboratory
would be %0 send 3 or ¢ young wen with kaowledge of astromomy snd having i
a natural aptitude in th: handling of astronomical instrumeats sbroad o
to sove American obesrvstory fir fusther trefning. (Sewe prduis ag youus
asabers of existing ebservatori s having the abovs wentioned requisite f
quaidifiontions should have proforenge). Ther: i» ne doapth of theorstigal
astronomers for the mmuning of such an lustitute.”  { v

K Ploawe A atbeepad 2L

The Jeteorological Dopartmmnt is propising to tak: steps $o taks observas
tiofiv” of s:olng conditions, with a 5" Zeiss iquatorial telesoope, at
proaising ®ites, such as ount Abu or seme station im or nesr Knshsir..
The guostion »f setual lovation of sits will have %0 be deeided by an
expurt commitbon. Sinece thers will be only cue Astromomical vhesrvatory
it should bs located at a site with best s.eing conditions.

- A8) Esbimube of odet of squipment end staff.-

The sost of a modern 60" rafleetor with dom.y equatorisl mounting
and arrangescnts for taking photographe and spectra at the priweipal,
Cussugrain and Coude foel abe., is estimabed to eost about /8.8 lakhs.
dodvrn sirror teleseopes bave lurge apsréurs ratios 14lke 9/3.34 { 200"
wirror of Wb, Paloaar; or £/4 (YeDonald 82" mirror) wnd are very sconiical
of idght. Thies along with other equipanents wid bulldinge will bring the
total ecost S0 sbout fs. 12 lakhs. ;

L
S8afl.~ The staff for the ietromomisal and Astrophysicsl Ubservatory
ehould be scaswhat siaiiar to that provid-d at Kodsikenal for Solsr ,
Physies work. A% this stage ther: is little sdveanfage in goimg into
doteiin. The primary nosd i8 to roeruil a really competout and sathue
siastis person $o organise the work om ssund Lines and get At going.
“referably the psrson selocted should be below 45 years of age; 80 that
he can look forvard %o & poriod of sarnest endeavour snd ashisvenent.

7. ssistange %o Universitice $o start $anshing istronemical obssrvatordss.

Fow Indian Universitice hav: sbearvatories, and those which have
such observatoriss scidem use Sheam {or tsaching but mostly for show. If
“ndia is 50 develop her sn air and ssa savigetion, 'a large nusber of
A having mowledgs of astronowy, wad skill in headling setronomical
instrumsnte will be nsooded. The universities should b ansouraged and -
assisted in setbing up small astromomigal observatord s. “dr 0.7.Ranan
writas “dpart from the establisimeat of the Central Aetromoatosl Observatory.
if the Governmsit of india wre prepared Lo spend money for emgouraging
astronomical studies, I would suggest that fuands be given to the univer-
sities on half and helf bmeis. These would, as alrsady r.aarked, build
Wp a nation-wide interest ia wstromoay, and Shersby sasur: the fubur:
of astronoay ia Shis coumbry”. : :

The universitiss should bs sxpected $9 previd- sut of thelr own
funis, sstresomical squipments, consisting of

(1) Ong 6" Refrastor on squatordal mount with 6" Astro-Oamers
fized paraliecl ¢ the telescope tube.
The telencope should be providsd with all sccoreories for
visual obaervations, sush as filar mieromst.r, sbsorbing
wodges for photonetry, filSors, ofe., as well as & spectroscops
(dike $he Lelss Astrospestrosecps). ~

(2) Cns 3" Traneit Instruncnt (of the FPriss Transit Type).
(3) Sng Sentant.
(4) Gne “bar Glebs and Star Catalogues.

S}ecﬁmf?/‘ts
(8, Sidercal Closis, Ghrmmmgm%m wther aoecssori.a.
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9. Formation of an Astromomical Committes.
————=20R 52 8n aAstronomical Committes

It is considered desirable that a standing committee consisting of
five members (including professional astronomers) and two or three distimgtiishaeq
sgientists intorested in astronomy should be formed to review the research
programme of these observatories at periodical meetings.

Capital
; | Ag.
Yevelopment of Kodaikanal Ubservatory Sae 2,32;000

tgtablishment of an Astronomicsl and Astro-
physical Instituts in Rorthern India ... G 12,00,000

Grant to Universitics ... 1,50,000

B R —

) a
ig.

/6,20, 000
NeB,~ This capital expenditure to be spread over 5 yenrs, -

Recurring (amaual).
. Ree
Kodaikanal ses A W 50,000

Central Astronomical and Agtrophysical Instituts 20,000
'm

f341,00,000

APPENBIX.
Tslesgope.

Uld Tower 18.6 ft. square internally, 24.5 f%. high was re-built and
used. .quipment by Sir Howard, Grubb Farsons & Co. (Publication No, 13,
Solar Telescops at Uxford University). See H.H.Plaskett -

"On the Oxford Solar “pestroscope and Hartuann test of its perforuance”,

Cagsegrain Reflecting Telgscone,

Hirrors of fused silica by Thermal Syndicate Itd., Wallsend on
Tyne. Mive mirrors of silica glass dises. Deposit of chromium -
aluainium in front. Main Farsboloigd 124" cleer aperture, 30 f4. focal
longth. Fused eilice dise 19" thick - Uassegrain hyperboloid 5" aperturs
with negligible zonal mhixx aberration and astigmatation. 54« focal
length 65 ft. Aperture ratio £/63. The reflected boaa moote a small
flat G of aperture 51" and is turned sideways into e large t:lescope.

Hyperboloid and Coude mirrores 0".72 thiek Coalostat and secondary
mireor 16" aperture and 2 3/4" $hick.

T - - - -
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S8ir C.V.RAMAN, Kt.,F.R.3.,Nobel Laureate,
M.As,Hon. Ph.D., Hon. D.Sc., Hon. LL.D.

Indian Institute of Science,
Malleswaram P,O.,Bangalere.

My dear Dr. Bamerji, 19th November, 1945.

I am in receipt of your kind D.0. No.XR21 dated 15th Wovember 1945.
I am giving my views below for what they are worth.

(a) There is, I think, a case for the Government of India estiablish-
ing one well-equipped Central Astronomical Observatory which should be
located at a place where the observing conditions are the best available
in India for siderial astronomy. This obviously cannot be in the
neighbourhood of Delhi or Bombay or Calecutta.

(b) The question whether Xodaikanal would be the best location for
such an Observatory requires careful examinstion. If it proves to be
not the best location, it is worthwhile cousidering the desirability
of tranafering the scler-physics work now dome at Kodaiksnal to the
seme place as the Central Astromomical Cbservatory. The scientific

‘&hd administrative sdvantages of locating both sctivities at the same

z.28£11.

Place are obvious, in view of the c¢lose relationship between solar
phymice and esiderial astromomy. The larger a group of sciemtifie
workers, the less likely it is to suffer from scientific isolation.

(¢) For a Central Astronomical Observatory, I think, a 60" tele-
scope or even a bigger size should be aimed at. A 40" telescope is, I
think, not a useful size for a Research Observatory.

(d) I can see no point, in these days, in the Govt. of India
providing 5" telescopes for Universities. If such small telescopes
are wanted by the Universities, they should be in a position to get
them from their own resources.

(e) If any Indian University can persuade a donor to establish
an Observatory with a telescope of 15" aperturs or larger, the Govt.
of India mey encourage the work by capital and recurring grants on a
fifty-fifty basis, since small research problems could be usefully
undertaken with such instrumenis.

With kind regards,
Yours sincerely,

Sd/" C.V.Raman.
To
. Ir.8.K.Banerji, 0.B.E., D.8ec.,
. Director General of Observatories,
\\podi Road, New Delhi.
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