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& & eepy of provisional agenda, is enclosed.

«aitahabad University, Ai Lahabud.

INDIA METEOROLOGICAL ARTMENT.

MEMORANDUM.

No.XR24 New Delhi, the/2 December 1945

The Planning Committee for Astronomy, farmed by the Governnent of India,
and consisting of the following wid apeanble at Koni kana? Obeervatory on

Zist, 22nd and 23rd Besenber 1945:-

ie Prof. MN. Saha, 5.5¢os
2. Pref. AcCe Banerji, Medes I.aeB. ) PND.3. Prof. KS. Krishnan, F.R.S., D.3é.,
5. Prof. 2.3. Kothari, MoSee, Phode of NL.6. Prof. M. Ishaq, Medes MeSGe, PhoBe, Bele,7. Rao Sahib T.?, Bhaskara Sastri, M.A,FMT.8. Or. Ave Narayan, Deoes oF MZ.
9. by. SK, Banerji, OeBeirsy USGe; FN.

4, Prof. 5. Bhagavantan, Hon. D.Se., F-NI.

& The following are the terms of reference
(a) Preparation of a post-war pian for astronomical and astrophysical

observatories in India. (Draft post-war plan hes becn eireulated with
a+ Banerji's D0, No, XR21 duted 1st December, 1945).

(») Stages in which the proposed development of Kodad kanal Observatory
should take place.

(0) The programme of work at Kodaikanal Observatory during the next
five years.

(a) Ghat starr Kodaikanal Observatory should have, their seales of pay
and how they are to be recruited.
a.

4

dovernnent of India have
sanetionedbayment

te cach member of the Coumittes
(excepting Or. Narayan) Travelling Allowance and Daily Allowance adaiesible
to Glasa I officers of Government from their place of residence (or place of
duty) to kana} Observatory and back.
4. Ascomnedation of the members Ais boing arranged in the Kodakanal Observatory
by Dr. Narayan.

5, Members are requested to arrive at Madras ( gmore) station to cateh
Trivendrwe Bzpreses Leaving at 7.730 Pee On 20th Doseuber, 1943 ab the latest,

Director General of Obs torias.
Prof. M.S.Krishnan, F.R.S.. D.Sc.,F..T, 7Urorassor of Physics and Head of the

.nt,
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Refd.to.

KeTelegrams: METEORS, NEW DELHI.
D.O. No.XR21

Meteorological Office,
Loci Road, New Delhi,
(India), the 19 45.9

My dear Prof. Krishnan,

Astro~physica1 observatories in India.
Re Post-war plan for Astronomical and

The question of post-war plan for Astrono-
mical and Astro-physical observatories in
India has been under discussion with the
prominent scientists in India for sometime.
In this connection I was amcious to have yourviews but unfortunately we have not met for
sometime. Based on the communicetions
received on the subject and also views
ed by the MBfferent scientists, a draft
post-war plan has been prepered by me. A copyis enclosed.

Re I shall be obliged if you will kindlylet me know whether you are in general agree-
ment with this plan. Any remarks which you
may wish to make on this subject will be
helpful in drafting the final plan before it is
submitted to the Govt. of India.

3. If no remarks are received by 15th
September, 1945, I shall assume that you have
no remarks to make.

Yours sincerely, #
XxX ./-
(Dr De

Prof. K.S.Krishnen, F.R.S.,D.Sc.,F.N.1.,Professor of Physics and Head of the Dept.,Allahabad University, ALLAHAMND.



Astronomical and Antrechvatca) Obuervetories in India.

TesteraDies
le Ganernt.

detrenonicel studies have been aneouraged br the Ming
fron tine Astronemy wakes a great apoesl to the

Royal, and Indie should have ite Astronomer Poyel.
pec in this country. Tha United hea ite kstronomer

Tn India, there are et are only tro ont
observatories, the Solar Physics Oheervetory at Kodaikanal and
the Wisemiah Observatory at Hyderabad,

Congidering the aise ef the country, servers] sere
aetrocenicel obcerestortes could acefelly be neinteine' In
India, bat no institution of thie kind can preaper unless oval t-
fied men are availeble te rm then. India has a geod number of
theoretical astre-hystetets mt there ere very Saw who heve the
necessary experiance of medera astronomical ebservations and

observatories 1s conteasLated we should heve aen trained in
aztromonicsa tig tg In ae a? TL, a

W.8.4. Tm the 14 fa derivable ta clean the eetahl toh.
ment of a third astrononical ebrervatory eomexhere in Sorthern
Indis, Astronemy is one of these enbjects in which India has token
keen inierest for centuries, and msde ita em contributions.

before

observaterias of exaller trees
however, be availeble "or practices] training of whe

go through post-graduate course in astronomy, There are very
few observatories evan of this Wind In Indias, with the mane¢

thet etadents read Astroneny wi even coking simcle RB
nemical ebservations or measurement.

4

A carefully worked out olen, fully frared detailed
estinetes and an tractive set-out, of the whole Yo the Meet
desideretun fer any observatory. The aecend ia the cerieinty ef
heaving persennel capable of eetting up and making the atmest use
of the soparatas,

and

5. Frepent

To-day, there are only tve active agtronentesl ebser~
wetories in India, the Solar Myreten ry at Fedettrane]

ky the of Tattle ont
tery et Hyderabad asintalned by the Ri neat 853 Gevarnnent. There
are at the Obrarmtcry, Coleu tte
and tha Colaba and Alibar Rombey fee
time. A few geal? ealescoves are weintained in varying darreer
ef efficiency at colleges of Thiversity renk seattered ever the

made fundawen'sl te theoretteal Astrenhyricn tert
there is ne observatory in the country where & phycteal atady of
stare with modem appliances ls systemetically pursued,

the Nisavieh Obeervatery in setrerrechia
werk which inelites *he of nonttions
anc ralntive intensities ef stere in "eine! memes. Th hee
recently started work om ereser setions ef asters. Tie oropreme
wleo includes the aystematic observation of meny leng-nericd .

varisble atere end cecultations ef stars by the noon,

The work of the Soler a Shrew tory,
at tha nome fmliag, ts wetnly on "elar Pepetee, The ec anny th,

oregramme includes the preperation of "no te-nellocrmms (die-
mater 8"), of photegraphs of Mecenli im K end Light



Li ghtwlth the

three stages,

lie and ether lines tn preminenees and on the dise are alsa incly-ded in the OYTOCPR. Tu 1923, the International calalletted to Kedaikenal the task ef evllecting fromall contributing observatorios the vhotegrackhs of solar rrominen-Cee and of the sun'a disc in BCX light. In aecerdance withthis, Kodaikanal Observatory systematically cellects andshes the date. Special etudies include at present,metric work on selected lines in the solar scectrum ie the dineand on the limb and laberatory work on opectra,
The discovery of the eut-flow ef geses shove mune ts(Bverdhed Effect) and of the relativity shift ef tre i Linesaede the Kedaikenal Observatory 'ameug, Although the generalactivity of the ebesrvatery has been ssintained since Ur.Evershedt atime, it eamnet be said thet the observ tory hes grow. Therehae been some small additions te the equic but none made with& view to extend the general lines of work at the

observatery,

5. Plan for Development,

The general consensus of opinion 42

(2) Northern Serenont cel
on in South one in fully staffed ondie,

This meane Kodaikanal sheuld be fully emaloned endfully staffed fer scolar studies and alse general setrovhysior)werk. Ancther s'ation is te be started at a suitable locality some~where in Northern India, and 18 to be Fully ond staffedfor work on stare generally, Beth stations should have geod work-
shop facilities.

i

(2) that universitios are te be Rranted fmds for pre~viding ebservatories of eller types,
(5) That a few selected candidates shovld be sent,for getting special treining in sedern work, to Prence(Pic du Midi), Britain (Oxford) an' to 0.8.A. (Mt.%ileon,Hemath Hulburt, end Yerkes).

We shall divide the schene fer inte

(1) the tmorovement and mederntgation ef the KodaikanalObservatery so that it ean take, and maintain te teke, a lendingplace among the Seler Physics Qheerveterted of the world md itsfurther' development inte a fret clase Astronomical and Astro~physical Institute;
(2) the es of a second fetrencates! andAstrophysical Institute somewhere in Hort India. This shewidbe at: & place where geod aeeing conditions prevail fer a fairpart of the year and be within reasenshle distence of a Uaiversitycentre; and

(3) eacourazerent and heln te Universities te andsma astronomical observatories that students whofheve @ mature]. taste for the subject cen fet an te
develep it.



47+ Ravehorment, gt.EE Chservatcry.

Sefore we conllder what alditional equipment, snd steff
should be provided at Kodaikanal, it is well te ecnsider the
lines in which develepment iz The actual line of pre
grees will lergely derend on the The qeetion whether
astrophysical studies of eters shonld be undertaken at Kodalkenal
4¢ @ debateble point. Tee pointe in favour of Eodaikenel erer
Seine near the Equator, acuthern skies are more aecencible than
in Europe, North er other pleces im India. Altheuch
"seeing" conditions in the afteracen ere of nederate quality

large of "he your, the conti tions at si may be
expected to be definitely good. There will crew wo an atmerphere
of wrk abeut the glace, and Seler Phyeies and datreghysics will
react on each other te thelr mites] benefit.

In the follewing, only the additional eralmeent fer

developments n the fLeld ares

(1). Obtaining motiea-plcteresef prominesces and scler

Sober. Physicswork is aenaidered,

(2) Syatenntic studies of the solar corens with & core~
nogreph of Lyet's tyne.

the Meld near sun-spote,.

(4) Study of the soler spectrum in the infra-red and
the ultra-violet.

(5) findtes of tarbalence tn the solar ~

grenulations, epikes, ete, and their tine-varlations.

(6) Critics! studies of in selected scler
ebrorption lines before end during magnetic and evreval dis-
gurbances,

(7) Sach other iteus as nay be added from time to time,

Steff end
fe olen the detatla of the developmen? and cerry aut,

the firet requisite ie suitable Senior, We gheeld takes
diate action to int a avecesser te Dr.A.L.Rareayen ead eacociate
hin in planning the develeguent. Of the tme officers, Mrecter
and Asctstant Director, one at leant should be o
with « sound kunewledge of entice and technique and
ability to mide werkshep end mechanical engineering work on sound
lines. The ether should be a geod Theoretical Physicist with a
bies for Axtrophynics, which of them will be senior wild decend
on the reletive abilities ef the two. 'The primary equipment needed

Instrumental Popineente

Thin fellews the lince of desirable developeent.

(1) Im addition te the 20° reflesting telescovre, parts of
wetch are slready available in Sedaikenal, thera sheola be 15

Photographie refreetor en equiterial mcunt with on
and on 10" Schmidt tyre teleseere seumted en the 20° reflector
and having a focal retie of ise.

magnetic field eo? the ou and(3) Study ef the

tem, HUG wa.ia the gecuring of

CAINCEPR.

a



(2) Alse a modern reflecting teleccore of theGxford Soler Telescope tyre with fuced cuerts, aluminised airrersand spectreccope (please sea Apvendix). Anerture ef main wirrorto be 12" te 15" should be obtained, 'This will be water ferinfre-red and ultre-violet studies, for slenetary studies and ferStudies of solar turbulence.

(8) Motion-picture for ssectrohellograph,
(4) s Coronegresh with volerising monochrome

(See Journal, 1944.)
ater,

(5) Wigh dieperaten instruments (like lammer plates)aad polerizers for a weak magnetic flelde,
(4) Phote-electric end other electronic equivrent aa

required,

7) Calealeting mnchines,

The cont of the adittional instrumented eqaignent fameted te De about Rs.1,80,000/-
» Pe.

Telescopes, ¢%c, 80,000/
Yetion pleture equipment £,000/.-

)

Corenogranh 20,000/~

magnetic fields 10,000/-
Galeulating wackineek p,
Miscellaneous equinsents, COMETA,

-

phote-electrie cells, galva-
nometer, snd other electrical
equirment 23,000/~

Workshop Equipment 40,000/~

fetal 2,80,000/~

oaent for studying work

Bulldingy.-
in observatory

and corenogrech will have te be built. It is best te get mount
ings for solar telescone from inatrument makers like Grabb Parsons

fer housing the solar

& Co.. The estimated cost is Re.20,000/-

felentific gtaff.-
Professor ef
Senior Astrochysicists

2
Asais'entes 5
Weehenical Asatstant
Phetogravhie Agaistent
Vechanios

1

servents
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Te will he te seni the
Ofatear te (Pic de and (Oxford) and if nessthie
Blao to B84. (84. File, Mometh Muloucs and Yerkes) te atucy the

and use ef modern in Soler Fhyates Obrarve-
teries,

fe Teehiote.
Tre main Lines ef work tm Agtrononicel md'

am'er 'ha bee

(1) Phetegrachy of star Melde with stented atze tale~
seote ani vets Boo mort iega, mremen netters am?
perelleres of stars, The Sizesish Observatery at Eyderebed ts
epecielising in thie werk Were is ne point im duslicating tt,

(2) em both chetappecktontly and
with gelle, YFacludes work en verdehle etars,

(8) Mandy of

(4) of tm of 1
leagthea end otady of iheir seectra.

(5) Photograchy and soeetrephetemetry of faint stars,
nobalse, detant galexias ete.

(4) of stare.

he item fe the ena in wich the moat

Mount Filson, the €2" teleseene af the Wefonnld Sheerveteey in
Sexng the teleccenr Mt Pelomey whisk fe rligg
tonviation, ere er wii be engage neinly en tele werk, The abe
Jectives are in the woerda ef Sr.Pease "Anergeae' vonce
ommetration, fine of detest] end an irtene' we
grantic atuay craes®, At thin stage, India cannot

get renee? eed
aminnent., Tha bee *o he seve Vinttet in
the narcen ory hee bean
in- e«sanicere an' artinens «ith bnewledee ant ttuclear cena
Pervard. Tt dw considered teat Ph wil] net he tom +tome ta
nen an kohresayetcel with the best merece cnet sent
for and week, the talesease wing

408 of pyrex, Great Lecrevenen? has bean vate im werent
years in the hel ot hey goerefren
of the big telesce.a. ie "he et amusteri ily

arent ce mand
with Lene gud ne Lanetha the Pace]
length ln the Caseagrein end Conde forms, guidtvg,
en three a four avectregraphs (ultra-vielet, hight
and will, if en a selected rite,

lage edpeein a few years anchly be ha peas,

pore: .

to be entrugted te emerten a4 instru" soars like
Warner sud Swasey of U.S.8. er Sir Grubb Parsons & Ce, of

ef rupees. "he presms coat with he mey he
taken to be renghly "se." Lakhs.

hon rey or © iskkaaud
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The rentone for ernending tteelf into @

combined Eolar Physica and Astrnchyslcel hove
deen given. If another Astrophysical Observatory Ls he evte-

we heve te examine the mestion of +9 eiting,
The relevent pointa te ecneder eres

(1) Went' or and *eeetng? conditions at the lace
(24) Aceeasthil ity

wnd (441) to sepbape Se anobia te
batiding we of an Intellec'nel stoonchere,

the Sseeing™ cod tiong #1. Rorir ranel ant Pylerehbed from the

conditions in Kesheir and underteok tee scecial exnetitionn far
the Bis general recerdine are
summarised in the Kedeikeral fneusl Ferert for 1SLR, ara an
followar~

exseriance of morieqer there, UH .Pwardhad rtadatad the

"The results a the unre of ISLA
the orieinal af he venereal excellence of the

climate fer gscler wok. Clear an' bei llient akie: are the "ule
ducing the anumer menths nnd *he clearners if mrinteined +hreugh-
at the day in a of tn steone eentract to
the conditions prevatlines et ctattons, cere cloendy
weather there is a diatine? te clear aky slene the
central axle of *he valley while the ou-rrumitag bills are thickly
aovered by clouds.

in Kodaikesal Observetery Palletia Fe.YLT, 104 were not
and ducing the six manths November *q inclusive

the condition a« to definition d« net avesr te dt (fer natertally
from these fount in other lo-elities, thet Le te aey, the defint~
tien generelly ia seo? im the serning and evenine end peer neat

"he nenthe Merarber +e Mare' reret he cone
sidered to he consissrably lens fevearahle in then at
Keodelkenel because of the create srevelence of clead ln Zeshatr
at that season.

etcure fm the gesine, Thig arrears *e ecimaice with
fleeting of the vetty and meg alse be commented with whe
grewth of whieh sper eever the and oretect sell
frome the heating effent, o* the oun. Th the summer menthe ecod
definition theocgheut the "sy ia *he mule, ard ve
definition is of ecer- rence, Vary hengtiful
ghotegrachs were in Pedy and in acess
conditions renging fron 60° +6 90° in the shades, and gee? rewal +n
were alee the mile in Sentember end Oetcher,

The two which it ta believed cence
te the good definition in ferhmi- are *he absence of di
winde, exeluced by the well of high wsounteines end
the very sreae of wet cultivation wich rrontly
reduce the heating effect of thea sun om the rail.®

In hie Pavort for 1919, Mr.Pwardhed
abouts "seeing" conditions in Yadrass

*the seein was found te be extreerdinarily geet near
middey (in Beeunber) and {+ is considered that these observations,
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. hawe with others deaonatrated the tumense adventsge for solarpiled the proximity of the sen or other extended water

We know thet for stellar werk, et
$a good and gives move then 200 days of ebserwation nlkeghts.

the ant
1% is wot tebe exmected that in the orth Tncien
will provide good seeing conditions fer mere thea 100 deys in «
year. The Centrel Indian and Central Provineas Billa and
temas alee ara tee rainy or hot and dusty te ovrevide enitable
sites. "here are places like Tort Sandemen on the lee-side of
the 8.%.Frontier hille which may be otherwise favowrable but are
too far away for active centres to be really
Nount. Abu (3945 ft. above sea-level) Lx a clace worth coneldering,
Tt hes only three sonthe of clecdy and rainy weather _-_ bit dnst
way be a onicance. Climetolesical iufermation ens exeriencea show
thet the best location for an Artrenomicel Observatery would be
a clace in the region of aeub-trovicel antieyelenes where stable
Cloudless weather prevella for # large cert o* the year. "on? of
the active Amoricen observatories are located In euch regions.It is necessary thet the observetory be well away from cities
and above the dust line. Isolated mountain neake however sre
often unartirfaetery exine te had Sseelne® eansed by convection.
Next to Ka heir, best region epcenrs to be the Bombey Decca,
There are oleces in the districts of Rarik, Poons and Satara which
are on the rallwey line, well away from cities, with ennunl rain-
fell leas than EO finches snd nevker o° reiny Jaye beteeen 8° ant *0,
Clear settled weather 2 for ower 7 monthe In the year. These
dlatrietss are within easy reach of Bombay. tions have
hovever te be investigeted by en astroncmer.
There may be sites in the Girner Fille in Eathiawar which may be
very satisfactory fren the clinetic ecint of view, bat have te be
ruled gut owing te

kt the seme tine 'bere is a preat dezand fer am Astre-
nenical ard Astrophysicel Inetitte semewkere in Ferthern India
wo thet research werkers in Nerthern India have eezy access te
it. In tha ceurte of with the Mrecter General ef
Observatories, Sir C.¥.Ramen exchasiaed that 1+ woud be extremely
diffierls to get any site with good aeelng e-nditions throughout
the year, All thet chould be enmreed fe s reasonable aumber ef
good working days end nights. Ne considered that if a site pre-
vided 80 good working daye end nights seread over 158 year, an enthe-
giestic ben? of ell he able to get
and other te to keep then busy throvghea* *he year.
From this geint of view, even e site Like Delhi nesd net be
discarded, Prof. EH. x, fecha, has reeerdad the

observatery with wote date instruments and machine
shopa, and etteched te e university sill be found very useful. fT

think a start may be made with an observatory ef this tyre attached °

to the Delhi University. A practionl way of bringing inte extse
tence such « laboratory would be te send § or 4 young nen with
knowledge of agtroneny and heaving & naturel aotitude im tha hand
ling of astronomical instruments abroad te seme ebsarre-
tory for further training, (Seme arcnisine young merhers ef
existing observatories heving the ebove mentionedreqisite mali-
fications should heve preference). There are ne dearth of theere-
tical astronomer for the menning of euch om in+
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The Neteerolegical Departmen' is teking steps to take observations
end later at ether stations. The questioa of actual location of
of seeing conditions a 5° Zeiss Fqustorial at Telht

%site wil have to be decided by an expert comnitise,
(2) Ratinate of cost of ecuf-nent. stat
The cost of @ modern 40" reflector with deme, equatorial

mounting and arrangements for taking photorrachs end enectra et the
princival, Ceesegrein and Ceude feci ate. would even before the
down ag fa.5 lakha, Modern mirror telescones have larzeration like /3.5 (200" or £/4 (McDonald82° mirror) and are wery economical of Light. Tet# along with other
equipments and boildings will tring the totel cost te ebhout Fs.8.

Rar have cost about lakhs, At present the cost nay be rut

Lakhs,
Y

e somewhat siatlar te that provided at Nedaikenal for Solar Physicswork. At thle stage there is litile advencege in Boing into deteils,.
The primary need is te recruit a really cemoetent and enthuslastie
person to organize the werk on sound linew and get 15% geing. Prefe-
rably the person selected should be below 45 yeare of age, ee that

aff.- The staff for the Astrevhysical Observetery should

be can look forward te a period of sernest endeavour and achievenent,
7. Agsiatanee t Uaiveredties teatart. tenahthr Antroremtcal

Yow Indian Universities hevs ebservateries, and thoas
'Which heve gach observatories seldom use them teaching but
moatly fer sbow. If India iz to develop her om atr end sea nevi
tion, a large number of wen having knowled of astronomy, and skillin hendling astrenemical inatruments will be needed. The untversi-ties should be encouraged and ansisted in setting grail astrene~micel Sir C.V.Penen writes "Apart from the establish
ment of the Central Astronomical Observatory, if the Gevernment ofIndia are prepared t avand money fer encourering astronomical
fies, I would suggest that funds be given te the qunivers! ties onhalf and half bests. These woul, as already remsrked, batia wo a
nation-wide interest in astronomy, and thereby ensure the future of
astronomy in thia eountry*,

Beech of these ebservatorien should have

(1) One 6* Refractor on equatorial mount with 6" Astre-
Camera fixed narallel te the teleseove tube,

The teleseeve should de provided with all secasso-vies for vieval observations, such as filar alcroneter,
absorbing wedges for photometry, filters ete., 29 well
ag & spectroscope (like the Zelas Astresosctrescove).

(2) One 5° transit Inatrament (of the Prism Transit type).
(3)Qne Sextent,

(4) Ong Star Globe and Ster Catalngues.
a.

Btadents should become thoroughly with the use of

(5) Sidereal Clocks, Chrenometers and other

stare, meteors and planste,
the Nautical Almanac original work can be done on varisble

The grant thet will be remsired to be made to the univer~sities on half and half basis ts estinated et Ps.1, 56,060.



+

Yea.fed cana Gheervatery 2,00,006t of
of an Astronow.cal and

Antrophyaical in Northern India 8,00,000
Grant te ties 1, £0,000

Ra.il.50,000

Thie eepital excenditure te be spread over 6 yeere after the war.

Recurring

een see

Central Astronomics] and Tnat! tute £0,000

Ris .1.,00,000

APPERDIZ
Oxford Soler Telencene.

Old Tower 18.6 ft square Internally, 24.5 hich wasre-built and nsei, Nquipment by Sir Heverd, Grnbh Persons & Ce.(Publication 30.15, Solar Telaseepe at Oxford University),fee

its perferaance*,
Ge the Oxford Solar and Martmann test of

Mirrore of fused silica by thernal BE cats het,Wallsend on Tyne. Five mirrers of silica less dises, TDerenttef chrouium - {nm front. Uaingeraboletd 124" elear
aperture, fecal length. Fused silica dise 1 3/4" thier ~
tion and By. fecal length 8% ft, dperture retio£/€2. The reflected beer meots a small flet C of apertureand is turned sideways inte a large telescope.

Cassegrain hyperboloid 5* aperture with negligible sonal esberna~

ond cesendary win 16" aperture and & 5/4" thick,
eid and Geude 0*.7% thick feslestat



Boe ERLA«
New Delni.

<TNOTA BETEGRCLOGICAL DEPARTMENT,

Ledi Read, Hew Delki, the 27 Atige, 1045,
4

My dear Pref. Krigsknan,
Enel.
refd,

the draft post-war plom was seen by Mr, WH. Shoobert, C.I.E.,
E.b., 1.C.5., Secretary to the Govt, of India, Cepartsent
of Posts & air, whieh is the controlling depurtment for
Astronomical und observet.ries in India at
present. hemerks reo rued by Mr. Sheobert have been given in
the enclesed note.

to. In ecntinuatica of ay letter Ne, XR2Z1 dated 13/8/45,

the Hest leeation for the pr posed Cbservatlory in
Northern India from the point of view of "seeing eonditions*
und congenial elimute uf, as noted by the Seeretary, for hard
intellectual work, Better elimate eunnet be f: und elsewhere,

Re Se far as the site is ecneerned, Kashmir is

Seeretary in making your suggestions, if any, regurding
podifieations itn the draft post-war plan.
3, You will no dcubt consider these remarks made by the

Yours sincerely,
WK

Prof. K.S. Krishnan, F.R.S., D.Sc., F.N.I.,
Professor of Physics and Head of the Dept.,
Allahabad University, ALLAHABAD.

BKM
PAs)
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Teservatory should bu deveicpe so that observations may beavin there as well ae seiar ebservations. The eonditions in Kotatkanei
are geod for thie pur ase and the situation ef the gheervatery is

There ie alec reen for expaneton and Fer residential quarters,ete. in the neighbourhood. This would be the first etap. The ofweno astrophysics observatory somewhere in northern india would naturallyhave to cowe later. The haw already the Sehenein fie postwar plan which will be r.ferred to 7.4.{C) 4a duo

frou ether aepecta of the enea, I wuld point owt that a situation ia the
Vindhye would be comparatively near Hyderabad e¢ that tbe thresin India would #11 Lis either in the cantre er south of the

soene wery obvieus that the third ehaaryatury be ie

india 41 should be established in te i, wt & layaen,

{i} ie aubject to violent dust storas during the hot wather
of delicate optical apparatus under eoaditions

wosld, presumably, be far aore diffiealt than in aany

(44) week of the hot weather, the above Delhiie full of dust. During part of kot weather and the major period

me thet conditions for making observations are nut parfeet for
more then sixty or seventy days ia the years

(344) The of Delhi frenaid april te aid Getobar ie alavet
consistently unpleasant. I¢ ie, therefore, nok a place

to production of researoh word of the teat quailty.
(iv) Ia my opinion, eclentifie etudy and research can in the ideal

be best under what might be desertibed as
conditions. is wll situsted ia this wy, Bobi,
om the other hand, the seat of the Gentral «
place where the principal general interest is p itica. It is

true today than ever before that "in is
hardly possible to hear apeak because of the grinding of
for research studies.

(wv)ae I ean gather the reasons which have led te the suggestionthat Delhi sight be selected for the nite of the proposed eiditional

At ie located elsewhere, sould go there within « few heurs by air
when the new alr services have been established and students whe
wieh to take up astrophysics acai suitably be

i patd a to the Soler Physics Observatory af Kada4
ami I have today discussed this case w th 1.3.766.

< strongly support the propose) that eo « the -eduikasal

3
apart

ae

&.

nout surprising.

Tha

other places equally suitable fer purposes of obvervation.

axse,*

and industria; Aseoarchs
eonsideraticas.

at the observatory itesif£.
ye e

mea}a ag

lecation
ine
Raler's
State je

¥.
25.78.

eiditional observatery.* dpart frou good eonditions for observation, the gensrel
be expected fren those saployed on reasareh in this tye

é.
during future disoquesions.

©. He thoobert



D.O. No, XR21
Mateorological Office,
Lodi Road, New Delhi.

9

2,7-Hovenber, 1945.Dear Krishnen,

The Govt. of India have approved of the constitution of a planning
conmittee to draw up a post-war plan for astronomical and astrophysical observetories in Indjp. The following are the embers of this

1. Prof, #.N.Saha, ¥,R.S. (Chairman) 6, Prof. D,S.Kothari, Ph.D.
2. Prof, A.C,Banerji, MA.,l.E05,
3e Prof, Krishnan, FBS. 7. Prof, 4M, Ishaq,H.4,,M.Se. »Ph.D,
4e Prof, S. Bhagavantam, Hon.D.Sc,

& Rao Sehib T.P.Bhaskara Sastri,M.A
9. Goneral of

54 Br. &.,Haroyan, Deore Observatories,

Re The plan which hae been followed in this connection is first to

development for the astronomical and astrophysical observatories in India.
The first dreft was forwarded to you with my letter No. XR2] dated 13/8/45for comments. You have already given considerable assistance in this connection
< have assumed and hope that you agree to serve as a member of the comnittee,

diseuss this problem with diferent mexbers of the committees either verabliyor by and then evolve a first draft of the plan of the post-war

3e Comments heve ben received by me from some of the members in writing
and others have given thelr comments verbally to ma, These are beingTated in the final draft. This draft will be forwarded to you after a few
dayBe

he
wer plen for astronomical and astrophysical observatories signed by the

tt is thet we should aim to present te Govt. an agreed poste
nonbers of the committee.
to conven a meeting of this comttee.

To facklitete di. it wlll be necessary

This question of holding a meeting of the committee has been discussed
by me with Prof, M.N.Seha and some other members of the committee whom I have

neceszary to hold the meetings of thie Committee for three days because not onlythe post-war plan will have to be discussed at these meetings but also.a few.
other questions regarding the problem of work at Kodaikanal and its establish-
nent will also be referred to this committee for consideration and report.
because it has been suggested by some of the members that it is of advantageto them to have the meetings during the college holideys and also these
Gates will eneble them to proceed from Kodaikanal to Bangalore to attend the

of the Committee the Travelling Allowence and Daily Allowance of vat;

It has been proposed thet a meeting of this comaittee shouldmet, recently,
be held at 27th, 28th and 29th It

Details about this will be forwarded in duc course, These dates sre proposed

nectinga of the Indian Science

Oe The Govt. of India is expected to sanction the payment to each of the

admissible to Class I officers of Govt,

Te
November whether the dates proposed will be convenient te you, and whether
you would propose any other near detes, keeping the above considerations in

X be greatly obliged if you will Kindly let me know by 18th

mind, Kwrderh "GeO Yourssincerely,VX. jY

Prof. K.o.Krishnan, F.R.S., D.oc., F.N.I.,
Professor of Physics anc Head of the Denvertment,
Allehebad University,



YY K.S.KRiSHNAN,D.Sc.F.R.S., ALE AHABADPROFESSOR OF Puysics
Universtty 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 @ programme 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..specially suited.e.g. weather or seeing conditions}
Or because of the fact that money is available at present which has to be, spent in
the course of next féw years thet anything or imatitution may started so as to spendit.

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 Japan.In theU.S.A, alone
among the magor Institutes of Technology mention: cary be made of the one at Boston,
"Masschussets and that of California, By that analogy, Indig is not starting at once
a number-of Institutes of.technology but is satisfied with one to be established at
or near Calcutta. ,If India is considered as a unit, it is of no use starting & number
of institutes "to satisfy either sentiment or feed local vanity. In fact paxmehi&
science myst try to inhibit parochialism.

The main point at issue is how many people are actively interested in
either Astronomy or Astro-Physics? in India.Is there such a demand that more than one
observatory is required? 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 engaged in other subjects and which are
more in the lime-light like Physics and Mathematics of the atomic structure. It will
be doing the universities a dissenvice-by frittering away the energies of these
professors into specialised: channels in which they only take ephemeral interest and
not devote themselves'to their primary responsibilitiss. Running institutions well
will need a succession of enthusiastic workers and I think it will be hard to run
even the Kodaikanal Observatory with specialised persons. It is not the
lack of facilities at Kadaikanal but the leck 'of enthusiasm in the workers that has
unk been responsible for its very rextricted output. If the Kodaikanal Observatory is
expanded ty ~

do Solar Physics wuxk and also.take part in other. astronomical work, it wi
Will provide material work for years to come and absorb. ent workers that are
available. Few of the sciéntific workers would like the type of- life to be led by
astronomers hermits, far away from the towns, and'attractions of a university
Professorshipeas they exist in India, An:
university and pas 'sufficient enthusiasm to seriously tackle the problems has plenty
of opportunity of spending. the various long vacations at Kodaikanal and benefit
mutually. In the long history of Kodaikanal, even.the better paid professots have not
taken sufficient interest. When-the peace comes, not much: ehénge in outlook can be
expected, A few small telescopes and equatorials for students should \be sufficient and
the more enthusiastic of them can be induced to go to Kodaikanal at either their own
expense or with: the help.of stipends, These Stipemds can be: given 'by the University
or the Central Govt. (The same argumentB apply those who would:;like to go to
Nizamiah.Observatory.). By its very nature these subjects ath not be professional

Until, Kodai and. Nizamieh have trained: sufficient numbsr 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 constructing observatories and not in
contributions to the sciences , or that foreign element would have to be imported to
build and man these new observatories. The post-war plan for India ,I hopa, does
not contemplate the latter, It is =xxxxEnam extremely doubtful if any "hespectable"
astronomer or astro-physicist would care to go over to India and spend hia. time in
building up observatories and equipping them, The early history of thé Indian Inst. of

avenues for than for..a very select number,

Science at Bangalore should be @ good pointer.
Tow coming to. development of Kodaikanal itself and also Nizamiah

Observatory which latter can also be subsidised by the Central' Govt to expand its
activities, the primary workérs at the-e places should be a good theoretical physics
or astro-physics background, @ specialised mathematical and an experimental back-
ground. For this it is necessary that there must be a sort of mathematical adviser
available on the spot with a goof knowledge of modérn 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 can correlate the two
branches and initiate work. The experimental side.should contain highly specialised
workers in spectroscopy and optical . They must be able to develop new
MEEKANXEME Equipment as and when necessary, There must be an good staff of workshop
persons who should be able to tackle the engineering..side of the observing people
and supply most of the day to day requirements by cabting, molding and turning in its
own work-shope Each one of these groups must: have more than one person so as to includ
all branches as and when necessarye Co ae



No. W- /H-2/8-5.
Telegra zhic INDI4 METEOROLOGICAL DEPARTIENT.

: - %

WEATHER, POONA.

From
The Director General of Observatories,

Poona 5,
To

Poona 5, the 19 =«

SUBJECT : - Storm and heavy rainfall warnings.
Sir,

)

In connection with the preparation of a general
annual report on the working of the present warning

system, I 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 1959 -

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

(2) 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.

In the case of serious storms or floods,
detailed reports and criticisms or comments on the

warnings are invited.
a

a

I have the honour to be,
Sir,

Your most obedient servant,

C. R
for Director-General.

P.G. 7/12.
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Noe /H-2/8-5 «

Telegraghic INDIA {ETEOROLOGIOAL DEPARTIZNTc
Address

WEATHER, POONA.

Fron
The Director General of Observatoriss,

Poona 5,
TO

Poona 5, the 19

SUBJECT Storm and heavy rainfall warnings.

oir,
Tn connection with the preparation of a general

annual report on the working of the present warning

system, I 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 -

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

(2) 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 were(3)
rapidly transmitted and delivered by the

Telegraph Department.

In the case of serious storms or £10008,

detailed reports and criticisms or comments on the

warnings are invited.

I have the honour to be,
Sir,

Your most obedient servant,

C. R Cum cLAurcern
for Director-General.

P.G. 7/12.

a
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Now regarding the detailed plan of Kodai or Nizamiah, as it is
almost certain that very good persons from outside India would not be available to
devlop these institutions, ard any any new recruitment of persons inside India
instead of the older staff would be like backing the dark horse. There is no
guarantée that the newer persons are going to be moré active,than those-that.have
already been associated withese institutions. Them stagnation that sets in byleadinf life of recluses can also mean less work and less origiha] work. The problemis 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 itis necessary to devise schemes to make the people more active, i.e by making more
contact with scientific workers in the universities and in the technical depts.
by exchanging problems 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 astronomy,
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 withactive workers alll over the world by people who know.the conditions availble in
India would certainly improve the status! of the science, By sending untrained
persons to foreign countrres to study the foreign observatories, would often
mean that on return, they would get sinecurejobs and: xx would lapse to inactivity.

-- What actual probléms and observations should be carried onat 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 that should
decide and evelve ideas and ask for.jextra equipuient.
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D.G.No XR2k.
INS& MSTAORCLOGICAL GeraRTucNT.Telegrophic

Naw DELLA.

*

"smdTET.

Wow velhi, ¢£ € '
Wovgaber 1945,

Prof. Nothary,
¥ of. Teh
Bae "ghab "Bhaskar,

Prof. Shagavantem Dr. Narayan

Soha
Frof.Dear

All the members of the Somittes, with the exception of Prof. Krishnan and
Profs Phagavanten, have agreed te the holding of the meetings of the Comsittes

the mectings way he held and I ehall coanunicate my views, if any, in writing.Rao aheb T.?.Bhassera Sastri is at prosent unwell but I an hoping that he will
sufficiently reeover to attend the mectings at Kodaikenal.

befor the session ef the Indian Sei-nee Congress aat Kodaikanal iomediately
Benguloro. Prof. Krishnan end Bh an have ompressed their inability
to attend on the ground that they have to attend the of the
Indian Acadeny ef "eienees te be held at on
Prof. Bhagavantan bas stated that "if thes dates are of gensral sonvenicnee,

a. I dscussed the quistion of altering the dates for the meuting with the
Ghairnan, Frofe lide to enable Prof. Krishnan and crof. Bhagavantam $o attend
but the Chairman pointed out that he Was fully cecuplod.during Jceomber and
Was unable to go te Kodaikanal befors 27th. i Ne. has fined the dates of the
mectings at Kodaikanal to be 28th, 29th and Mth Decenbers > Bat in consideration
of the fact that frog. krishnan and Pref. Bhagavantan way oot be able to come
te Kodaikanal an those dates, he bse thet the final decision on the
post-war plan for astronomical and astrophysical observatories in India should
be takin at a joint to be hald during the Sclense Jongress week at
Bangeleres it is hopod that' in that seeting all the moabers ef the Comittes

ax

Will be

3. Tt in now soquested thet these aeabere of the Comuaites who hav'
empressed their concurrence to meet at Kodalkenal ('rof. M.N.Saha, Prof. AeOe.
Banerji» Prof. Kothari, °rof. Tahag} should vtart for Kodaikanal so as to
arrive at the Kodaikanal Road Station on the morning of the 27th December. Cars
will be kept ready for the conveyance of the manbere from the Karin} kana] Road
Station to the Kodaikanal Observatory (vide enclosed slip)". Ure A-leNarayan,
Wivestor, Kodaikanal Observatory, ic arranging for the saceasmodation of
the maabers of the Coazutttese partly in his own buagelow and partly in the
bungalow of the assistant Director which ia at present vesar'. -

4. Those members of the Comittee who will be at Kodaikangl on 28th, 29th
and 30th will see the work don at Kodaikanal, discuss the draft post-war plan
of which a copy is enclosed? and recommend such modifieatione in it es they
consider desirable. In addition, the Connitte wil ales consider the follow- /'
ing

{4} 3tages 4n which tn. pCupescd deverepment of the Kodaikanal Observatory
should take plaes, and what equipments should ve ebtained in eaca tage,(2) The prograame ef work at Kodaikanal during the noxt 5 yeare,

(3) Stazf of ths Kodaikanal Ubsorvatury, end make @ epevial report to the
Govarnmant of India.

5. I have recently received a letter from Sir 0, V. Reman communieating very
Valuable suggestions for the post-war plan of sstronomical and astrophysical
observatorics in India. <A copy of this letter ie encibeed". fhese views have
been incorporated in the draft post-war pian.

6, The postewar plan for astronomical and astrophysical observatories,
modified as resommended by the aombers of the Committee mecting at Kedadkanal,will be placed before all ths members of the in a Bye704 ally convened
neoting at Sangalere.

7, The meubers of the Jualittes will leave Kodaikanal in the afternoon of
Both Daseuber snd reach Banzalore on the morning of ist January.

and Prof. Bhagavantaa. If they start for Keiaikanal inmediately after the
eonference at Usaipur ie ever and reach Kedaikanal cn 30th, 3ist er even onist January, I. shall wait et Kodaikanal for their arrival and after going

4

8. T would welcome a visit to the by Prof. Krishnan
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threugh the Kedat kanal Observatory with thea I shall start with thenfor tha meatings ab Bangelores I shall be grateful if Frof. Krishnan
and Yrof, Bhagavantea Wiil let me mow Wasther wad 'be able, to
ao #0.

9. The Govt. of Indi nave agreed to pay travelling a well as Daily
allowaneos to sach of the manbers of the Comnittes fer the visit te Kodai-
kanal at rates admissible to Glass 1 ogficera.

M.

Kindest regerds,

q

Prof. 4.S.srishna, PAR.S., Seca,
Professor of Physics and Head of the Lepartment,Universit,, sallahabad.

*

2

a

Yours

VX.

Ne -



The Solar Physics Observatory, situated at a heightof 7688 feet above the sea level and it is nearly three miles from
the Kodaikanal Towm, where ali the hotels, hospitals and other amenities

is

are situated.

The Trivandrum Express which leaves Madras-Egmore at 7-30 P.E, and
reaches Kodaikanal Koad station at 7 A.M. the next morning, is the onlyconvenient train for passengers coming from Madras. Kodai Stationis nearly 53 miles from the Kodaikanal Ubservatory. 'There is a reguler
bus service from Kodaikanal Road station to faxis cun be
got provided sufficient intimetion is given to the Kodaikanal Motor

a trip.
for* The charges for a car wil be roughly Hs.

There are three buses for carrying passengers to Rodaikanal leaving
the leaves the passengers at their residences; the remainingtwo buses leave the passengers at the Kodaikanal Motor Union Office,
wherefrom.thepassengers will have to hire a taxi if available, or make

Kodaikanal Moad Station at about 7~45 A.M. Uf these three buses, only

their own arrangements to come to their residences.



Astro and Astrophysical Observatories in India.

Fos!See Che
ie Benerai-

Astronomical studies have been encouraged by the King frou tine
immemorial, <Astronemy is one of those subjests in which India has taken
keen interest for canturies, and made ite owm contributions. Jt ankes a
.great appeal to the people in this country. The United Singdow has ite
astronomer Royal, and India should have ite Astronomer Royal.

in India, there are at present only two astronomical edbsorvatories,
the Solar Physics Observatory at Koded kanal and the Nizaaiah Obeorvatory
at Hyderabad. Considering the eis» of the country, several mors astrono-
mical observatorias sould usefully maintained in India, bat no institution .

of this kind can presper unless qualified men are availabi« to ram then.
India has a good number of theorctical astrophysicists but there are vory
few who have the necesaary experience of modern astrenonical observations and
avasuranents, Therofere, before multiplication of astronanical observatorias
4e contemplated, we should bav= mon trained in astronomical mathods in astro-
nomical observatories of U.K. or U.S.A. In the post-war, it is desirable
to ples the of a third astronomical observatory soucwhers in
Northorn India.

2

Satronenical observatories of @maller types should, hovev-r, be
available for practisal training of students who go through post-graduate
course in astronomy. There are very few observatories even of this kind
in India, with the result that students read astronmmy without evan making
simple setroncaieal observations or moasuresents,.

A carefully worked eut plan, fully framed and detailed setimates and
an attractive sat-out of the whole is the first desideratwa fer any observa
tory. The second is tha cartainty of having persennel capable of setting up
und waking the utecet use of the apparatus.

Prqaeyt peeition.ae

To-day, there are only two active astronomical observatorics in India,
the Solar Physics Obesrvatory at Kodaikanal maintained by the dovammment of
india and the Ni Observatory at Hyderabad saintained by the Nizaa''s
Government. There ars transit instruasnts at the Aiipere Chservatory,
Galeutta and the Colaba aud ALi Observatoriss, Bembay for detoraining tise.
A fue smail telescopes arc aaintained in varying degrees of efficiency at

of University rank scattered over th country. Individual Professors
in Universitics have studied and made fundamental eontributions to theoretical
éatrophysies but there is no observatory in the country where a physical
etudy of stars with modern appliances is systematically pursued.

The 745 ah Observatory specialises in astrographic work - which
includes the determination of the positions and relative intonsiti-s of
asters in dofined sonet. It has reeently started work on proper motions of
stars. its prograume aleo includes the systomatio observation of many
long-period variable stare and eccultations of stars by the moon.

fhe work of the Kodaikenal Sclar Physics Observatory, as its name

implies, is aninly on Selar Physics. Ite present prograeme ineludes the
preparation of daily phote-heliegraus (diameter 8"), of photographs of
flocouli in K and H, light and of prominences in calcium light (sometiacs
in H, light also) with the Visual observations ef
the gun with Hale's pe and observatione of mctallic and other
lines in pronimences and on the dise are aleo included in the programe.
In 1922, the International Astronanical Assecsiation aliotted ta Kodaikanal
the task of collesting from all contributing observatories the photographs ©

of solar proaincnees and of the sun's diss in H, light. In accordance
with this, Kodaikanal Ohservatery systeaatically solleets and publishes the
datae Special studics include at presant spectro-photometrie work on
eclsoted lings in the solar spectrum in the diss and on the and laboratory
work on Spactra.



The discovery of the out-flow of gases above sunspoks (xvorehedEffect) and of the relativity shift of spectral lines made the Kodeikanal
Obeatvatory famous. Although the general activity of the observatory
ths observatory has grown. There have been sous small additions te the
equipasnt but none uade with a view tc extend the general lines of work

has besa maintained since db « warehed's time it cannot be said that

pursued at the obeervatsry.

3. Plan for develeogunt.

The general consensus of opinion is
(a) (1) that there should bo two astronomical observatories maintains

ene in Northern India,by the Govornuent of India in ceuth India endone
fuliy staffed and equipped.

This mouns Kodaikanal ehould bo fully equipped and fullystaffed for solar studies and aloo general astrophysical work. Anotherstetica is to be started at a suitabla locality somewhere in Northora
india, and is to be fully oquipped aud staffad for work on stare qgmerally.Both stations should have good workehop facilitias,

(2) That universitias to be granted funds for providing
astromonmieal observators us of ezalisr typus.

(3) That a fow solested candidates should bs senty for getting
Britain (Oxford) and to UsSeA. (Harvard, MS. Uamath Fa and
special train France (Pi¢ du Hidi),

Ye shall divide the scheme for devaloraent tate three vbages,(b)

(1) the improvenont and modernisation of the Kodaikanal Observatoryso that it ean take, and maintain to take, lending placs azong the

wareand
ite further

(2} the' establishuent of a socond artronouieal and Astrophyeiealinstitute somewhere in Northern india. Thic should bs» at a place where
geod seeing conditions prevail for a fair part of ths year, preferably

' within reasonable distanceg of the main university centres; and

(3} qneouragensat aud help to Universities to start and
small estrononical observatorics eo that students who have a natural
taste for the subject can gat an opportunity to develop it.
4. Develonment of Kodaikengl Observatory.

Before We consider what additional equipment and staff should be
_ provided at Kedaixanal, ¢ is well to consider the lines in whieh
dsvelopaont is desirable. The actual line of progress will Jargely
depend an the Theoriginal plan was 50 set up at Acdaixenal.
both solar and astrophysical observatories, but the Directors ware more
interested in studying the sun than the stars, and #0 Kodaikanal developed
ae a Solar Physice Observatory. The quootio whether astrophysical
studies of stars should be undertaken at Kodaikanal is a debatable peint.
The points in favour of Kodaikanal ares Suing near the squator,
southern skiss ate more accessible than in surcpe, Morte or
gthor places in India. "seeing™ conditions in the afternoca
are Of moderate quality during a large part of the yoar, the conditions

will react on cach other to their mutual benefit. There is mo end of

problans in ecler physius, and av 4t is proposed te set up au. istroncalOS

at night may be emected to be definitely good. There Will grow up un
cf work about the place, and Solar Physics end As

and Astrophysical Inetitute in Zorbhera nd as thera is dearth

gpa), at any cabo for the time boing.
of qualified men, it scen degirable to 554 lar physics only at



Work is considered.
~

« eee

Desirable acvelopudhtls tn the field ares

1. Obtaining of promincnees and solar flares.

2. Systomatio studies of the solar corona with a coronograph
of type. Lo

3. Study of the general magnetic field of the aun end the fidid
near sun-apobs »

4 Shady af the solar speotrun in the infra-red end the ultra .

violet.

Spikes, etc. and their time variations «

§. Gritical studies of changes in selected solar absorption Linus
. before and during wagnetics and auroral disturbances.

4, Photometric and spectrophotusetric study ef the planets and observations

and

requisite is suitable senior staff, It ie desirable to take immediate action

development. fF ths two officers, and Assistant vireotor, one
at least should be a good with a sound knowledge of optics and
instrumental technique and ability to guide workehep and mechanical engineering
work on sound Lines, Tho other shavld bs a zood Theoretical Physicist
with a bies for. Astropaysices whieh of them will be senior will depend .

on tae codative abilities of th; two. Th primary obj otive ie thy

fo plan the of the dsvelopsient and 4% out, the first
to appoint a sucessacr

securing of two sugh mon.

Tastrugmtal quinn e

(1) In uw cition to tne 20" pris of sve

pr sm of flue moanved on tue reflector ond heving a metio of sn.

felesceps of ane design of those ot Mousa or gris byerbare ef gain mirror

Accessorinu. lke the apecbrogrusic,

e

(3) doen equi.pnent fer sp setrehsitograph.

(See Astro-

for stydying veak magnetic f1- ide.

{6} Photo-electris and other clestronic equipment as required.

(7) Calculating machines.



s

The eost of the additional instrumental equipment ia estimated

Telswoophe'eke ist
"Beco iorsge e- /,@0,000/

Motion picture equipment ee ee
_ §,000/«

Coronograph oe oe so 0,000/«
for siudying weas

magnetic field s. ee 10,000/-
Calewlating nachines oe we 2,000/-+

-

Miseelianeous cquipmente, camera,
phote-clettris Gclis, galvanometear,
and other electrical equipment 4. 23,000/=

Workshop and aboratory squipment .. 40,000/+
§

Total 2,80,600/=

Profcenor of Astrophysics and Direetor
Senior astrophysicists

e

i
2.

Junior Astrophysictate .2

6

Assistants 3

i
Mechanica

Inferior servants .

It will be macessary toe send out the Physicist~sum-Enginesr Ufficcr toFrance (Pic du Widi) and Britain (Gxford) and 11 alse to U.S.A.(Harvard, it. Wileon, Nemeth Hulburt and Yerkes) to study the equipmentand use of modern inestrusents in Solar Physiss Observatories.
5 Loe ;

5. Conkrat,.detroncmicel ang dstrophysioai Institute.
Tre main lines of work in modern 4stronomical and astroghysical -

Gvservatories fall under the following heads: ~
hs

(1) Photography of star ficlds with standard siae telescope and
plate for studying the positions, prepur motions and parallaxzes af stare.
The Nisemiah Ubservatory at Hyderabad ia specialisiag in this work and
there is no point in duplicating it.

(2) Photometry of stara . both photographically and with
Celle. Ineludes work on variable stare.

(3) Study of deuble stars.

(4) Photegrapha of planets in light of differnt wavelengths and studyof their spectra.

(5) Photography and spestrophotonetry of faint stars, nsbulae,
distant galaxies ata.

(6) Temperatures of stars.
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Physics and astrophysical Inetitute hava already been given. If another

fhe fifth ites is the one in which the most important progress is
being made at prnt. The 100° mirror tel-scepe at Mount Wilson, the
82" telescope of the eDonald Obeervatory in Texas and the 200" telescope
ef 4. Palomar which is approaching completion, are or will be enga.
mainly on thia work. Ths objectives desired are in the words of Hr. Pease
"jnereased space ponetration, finer resolution of detail end an intensive
ebrographis study of salected stare". At this stage, India cannot

think of competing with the U.5.a. in the matter of astronomical equipment.
The programme hag to be sore limited in scope until the necessary preliainary
expericace has been gained and outstanding organisers and artisans with
imowhedge end anthusiaem some forward. It is considered that i¢ will not be
too ambitious to plan an astrophysical Observatory with the best modern
equipment gor photegrapaic and spectreseepic work, the main telescope having
a 40° mirror of pyrex. Great improvencnt has boon made in recent years in
the design of both the optical parts snd the mountings of the big telescopes,
Tt ie considered that an equatorially mounted telescope with a paraboloidal
mirror of 40" aperture used with a Hoes corrector lens and extra mirrors to
lengthen the foes] length in the Cassegrain and Coude forms, wotorisod guiding,
and three or four apectrographs (ultra-viclet, high-dispersion and lew-
dispersion) will, 11 located om a properly selected site, in a few yoars
enable great progress to be made. in modern mirrors large
Like F/4 are used, giving large iight-gathoring power,

ep

ratios

Sir 0.¥.Ranen expresesd
ths wi w that since Governaent way give enly one large-size telescops, it
therefore, as a long term policy a 60" telescope is to be preferred. "ven

On this question of astronomical telascopers

should be at isast 60". & 40" telescope may son be found out of dats, and,

the vominion Canada, has a T2 teloecope.

entrusted +0 experi-need instrument makers like divsers. carne? and Swasey ofThe waking sha and optical parts wil. have te be

OF Sir Grubb Farsone & Cc. of ngland,

The pre-war cost of a 40" reflestor with dome, observing platform
and accessory apactrograph was about €20,000/- or 3 lakhs of rupees. The
present cest with additional spectrogrephs may be taken to be roughly .5
lakhs. The cost of 60° teroscope with acesssorics is estimat.d to be Ae.3 lakhs.

6. The logtien of the proposed astrononi¢gal and datrovhysical. Institute.
i

fhe reasons for expanding Kodaikanal itself into a combined Soler

Astrophysical Gbservatory is to be established, we have to carefully
the question ef ite siting. The relevant points te consider ares

(4) Weather and "seeing" conditions at the place

(44) Aosessibility

and(i44) Proxinity to University centres to qnable the building up ofan
intellectual ce

(1) Weather and seeing conditions.- We knew sbout the "seeing™ conditions
at Kodaikanal avd Hyderabad from the experiance af workers thore. Kr. ivershed

expeditions for the purpose. fils general. qonelusions regarding Kashar
gummarised in the Keduikanal Annual Report for 1915, are. as follews-
tudied the "sesing* conditions in Kashuir and undertook two special

The reeulte obtained @uring the sumer of 1916 amply confirm the
original of the general emelience of the Climate for solar work.
Glear and brilliant skice ars the rule during the suxser aonths and the
cluarness is maintained throaghout the day in a large proportion of days,
in strong contrast to the conditions prevailing at stations, In

axis of the valley while the surrounding bilis are thickly eovered by clouds.more cloudy weather there is a distinct tendency to clear 5ky along the central

Ubservatory Bulletin No. XLII, page 104, were not realised, and during the
menths Novesbsr te april inclusive the conditions as te definition do

ds the winter months the results anticipated in Kedaikanel

f
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act appear to differ matsrially from those found in other localities,
that it to say, the definition generally is good in the morning and
evming and poor near midday. The four months Deconber to Marsh inclusive
must be. considersd to be considerably lese favourable in Kashmir than
at Kodaikanal because of the greater prevalence of eloud in at
that 15

'In the month of Vay. in Kashair a marked
improvesent

aceurs in the
midday seeing, Thiea appears to coineide with tha fleeding of the paddyfields and aay also be connseted with ths growth of cropscover ths fields and protect the soil from the henting effects of the sun.
in the summer months good definition throughout the day is the rule, and
superlative definition is of quits frequcnt oceurrence. Verysolar photographs were seeured in July and in August under temperature

also the rule in September and Ustober.
ranging frem 80° to 90 in the shads, and good results were

ke

definition in Kashmir ar« the abeuncs of disturbing winds, exzluded by
the surrounding wall of high mounteins; and the very large areas of wat
cultivation whica in sumer greatly reduee tae heating effrwt of tha sun
on the oii."

The two principal fact which 56 believed condue te th geod

In his Administration Report fer 1219, ur. awierrehed naye about
"ge: sing" conditious in Hadras

Deeember) and it 4s considered that thesa observations have with others
demonstrated the immonso advantage for solar work of the proszinity of
the sea or other ezteaded water surfasa."

"The seeing was found to be axt good.near midday {in

We know that for stellar work, "peeing" at Hyderabad te good and
gives more than 200 daya of obearvation nights.

Considering the rainfall, tasperature and duetiness, it 4s got. "7

to be expected that stations in the Worth Indian plains will provide a

good seaing conditions for more than 100 days in a ysare The Gentral
Indian and Central Provinces Bille and pletsaus also asta ruday or
thnd dusty to provid> Suitable sites. There ara plac as Like Post

Sandeman on the of the Bilis which may be sthorwise
favourable but are too far avay for active eontres to be really satia~
factory. Mount Abw (3945 ft. above sea-level) is a paces worth eonsidar-"
ing. it has only three months ef cloudy and rainy weather - but dust
may be a wuisance, Climatological information and experi nee show that,
the beet location fer e Astronomical Ubservatory would be a place in the
gions of sub-tropical, anticyclonee whers stable cloudlss weather

prevails for a large part of the year. Host of the active American
observatories are loeated in such regione, It is neccessary thet the
observatory be well away from citica and above the dust line. Isclated
mountain peaks however aro often unsatisfactory owing io bad "scving™
Caused by convection. Next to saehsir, the best gicn appears to be

ho

the Bombay Deccan. Thare ars places in the districts of Nasik, Poona and
which are on the railway line; well away from cities, with annual

rainzell leas than 30 inches and nuaber of rainy days between 35 and SO.
Clear settled woather prevails fer over 7 months in the year. These aay
bm im the districts a within easy reach of Bombay. "Sueing"
conditions have however to be investigated by an experiwc 5 obsering
estronaner. There nay be sites in tho Girnar Hilis in Kathiawar which.
may be very satisfactory from the citantis point of Vows but have to be
ruled out owing to inaccessibility.

a

Ab the same time there is a great deaand for an astronomical end
Astrophysical Inetitute somewhere in Northern Iudia so that reecereh
workers in Northern India have casy aecese to 117. In the coursa of
disoussion with the Direetor General of Chservatories, fdr C.¥.Reman
emphasised that it would be extremely difficult to got any eite with good
Seeing conditions throughout the year. 431 that shduld b.. ensured is
a Yeasonable nuaberof good working days and nights. Prete MeN.Saha, FR.$



has recorded the fo) loviags - >*

"an obeervatory with up-te-date inetruaonte and aashine shops,
aad attached to a university will be found vary think atart
say De sade with an obsurvatory of thie type attachsd to the
University. <A practical vay Of bringing into sxistence such iaboratory

Fas betesrelogical partment is prep #ing to tak. stevs to tuke observes

sites, such av dount Abu or aeae station in or near Kashair,

ex;

(3) igttenbe SL 2923 of suuineent and stati,
The eoet of modern 60" © with dom , ¢quatorial mounting

ARG for tazing photographs and apectra at the prineipal,

of sight.

Staff.- The staff for tha Agtrononisal and Aetrophysienl Ubeepvatorywhould be siadiar te that provid-d at Kodaikanal for Solar

p-reon selected should be below 45 years of aze, #0 that
he gam look forward to a of earnest andeavour and ahi svanent.
To Amaistenne to Universiti to stort WMT

Fow Indian Universities hav Sbservatorien, and thoee wich hays

in setting ap astronoaigal a. "ir Ramen

sitter on self and calf vaeis. Theee Would, as already L2 aaraed, build
@ nabion-wids interest 44 astronomy, and thoreby the

of astronomy in thie cvuntry".

'a large nuader of

ing

The umiversitien should be expected to previd= gut of their owe
funds, sstrencaical *quipmente, consisting of

(1) Ong 6" Refrastor ox equatorial mount with 6"
fined paraliel to the teisscape tube,
The telescope should be prowid+d with all for
Visual observations, such ae filar +, absorbing
Wedgas for pghotesetry, filters, ster, as well as « spactroscaps(Like the ooiee Agtrespectrosacpes).

(a) Gue 3° Transit (of the Priaa Transit Tyge}.
(3) ops Sextant.

(4) Gog Star Zlebe aud Star
Spectrame fxs(5) Cleaxe, vhrosoust
or/and

ther asecseorsos.
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9. Formation of an Astronomical Committee.

It is considered desirable that a standing comaittee consisting offive menbers (including professional astronomers) and two or three distinguishddseiontists interested in astronomy should be formed to review the researchprogramme of these observatories at periodical meetings.

Capi ta}
"evelopment of Kodaikanal -beorvatory *@e one 90902
a@tablishment ef an Aetrononicsl and actro-physical Institutes in Northern India se. eee 12,095,000
Grant to Univursitics ... see aes 1,50,000

"Be
N,B,- This capital expenditura to be spread over § years.

/62, 000
Recurring (annua).
Kodaikanal Beeee oan *ee ere 507,000
Central Astronomical and Aatrophysieal Institute ane $0,000

Rae 1,090,000
;am OWnee

APP .NDIX.

Oxford Soler T-Leseope
Old Tower 18.6 f%. square int«rnally, 24.5 ft. high was re-built andused. ~quipaent by Sir Howard, Grubb "argona # So. (Publication No. 13,Solar Telescope at Oxford University), See H.W.

"On the Oxford Solar Spectroscope and Hartmann teat of its perfomance".
Caseegrain Reflecting Telescope.

Mirrors of fused silica by Th -rmal Syndicate Ltd., Wallsend onTyne. Wve airrors of silica glase dises. Deposit of chromium «aluminium in front. Main vareboleid 124° clear aperturc, 34 £%. focal
with negligible sonal aberration and astigmatation. ug. focallength 65 ft. Aperture ratio £/62. The reflected braa m ote a mallflat G of aperture 54" and is turned sidoways into » large t-lescope.

length. Fused silice dise 12" thick - Cassegrain hyperboloid gr aperture

and Coude mirrors 0".92 thiek Conlostat and secondarymirror 16" aperture and 2 3/4" thick.
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My dear Dr. Banerji, 19th November, 1945.

I am dn receipt of your kind D.0. No.XR21 dated 15th November 1945.
-

ZT am giving wy views below for what they are worth.
(a) There is, I think, a case for the Government of India establish-ing one well-equipped Central Astronomical Observatory which should belocated at a place where the observing conditions are the best availablein India for siderial astronomy. This obviously cannot be in the

neighbourhood of Delhi or Bombay or Calcutta.

Bey,

(b) The question whether Xo@aikanel would be the best location forgush an Observatory requires oareful_examination. If it proves ta benot the best location, it is worthwhile considering the desirabilityof transfering the soler-physica work now done at Kodaikanal to the
seme place as the Central Astronomical Gbservatory. The scientific'ghd administrative advantages of locating both activities at the same
place are obvious, in view of the close relationship between sclar
phyzic and siderial astronomy. The larger a group of scientific
workers, the less likely it is to ouffer from scientiflo isolation.

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

(4d I can see no point, in these days, in the Govt. of India
are wanted by the Universities, they should be in a position to getthem from their own resources.

providing 5" telescopes for Universities. If such small telescopes

4

an Observatory with a telescope of 15" aperture or larger, the Govt.
of India may encournge the work by capital and recurring grants on afifty-fifty basis, since small research problems could be usefullyundertaken with such instruments.

(e) If any Indian University can persuade donor to establish

With kind regards,
Yours sincerely,
3a/- C.¥. Raman.

To \ or.8.K.Banerji, O.B.E., B.e.,
Director General of Observatories,

Road, New Delhi.
NES
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