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INTRODUCTION 

This first annual report of the Indian Institute of 
Astrophysics reviews the activities at KOdaikanal and 
Kavalu.r for the year ending March 31, 1972. 

Many aspects of astrophysics h~e come during this 
period within the scope of study by the research staff of 
the Institute. These range fro~ the solar .system and the sun 
to the brightest of the quasi-stellar galaxies. The sun is 
a typical star and forms the t~sting ground of several 
conjectures on phenomena i~ the Universe. The Institut~ls 
studies of solar phenomena and extension to the stellar situa­
tion have been in accordance with this the~e. The develcp­
ments made in faint light photcmetry have been substar.tial 
and h~ve enabled the research staff embark on programmes 
hithert~ impossible at Kodaikanal. The light curves of 
faint long period cepheids and the intenSity variations of 
quasi-stellar sources are new programmes launched that will 
escalate into major projects of endeavour as telescope resonr­
cas improve year by year. As we stand on the threshold of 
avai~ability of a new facility in the form of the 102 cm 
reflector by Carl Zeiss getting ready for operation in May 
1972, we have the heartening prospect of a much larger 
faci~ity becoming available by the mid-seventies. This 
possibility stems from the capabilities developed at the 
Institute over the last decade and holds the prospect of 
enabling a major Indian participation in widening the 

\ . 
horizons of Man's knowledge of the UnIverse. 
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PHYSICS OF THE SUN 

The solar telescopes at Kodaikanal continue tG gather 
basic solar data which is utilized in numerous research 
projects both at the Institute and at many other solar otser-
vatories. of the world. 
obtained on 304 days. 

white ligpt photoheliograms were 
For the year ending l'iarch 31, 1972, 

the following systematic obser'\tations \t.iere obt.ained: 
(April 1, 1971 - March 31, 1972) 

Whi.te light.photoheliograms · . 304 
H-e.lpha spectrohel iograms · . 271 

K232 disk s7~ctroqeliograms · . 259 
K prominenoe spectroheliograms 244 

The spectrohelioscope Has used fo r 1161 hours of 
observat ion and 78 flares viere obsarved ... 29 "'lerA (Of r,J aAS I, 
6 of Class II and one of Class III. 

SY'stemat ic tc t al flux measures at 100 i-1Hz and 3000 f1Hz 
have been ohtained on 249 days. There were 34 Brents hav1Dg 
good data co,\rerage. 

The flare data are published in tbe Solar Geophysical 
data and in the International Astronomical Union publicatioL, 
Quarterly Bulletin on solar activity. 

Small scale velocity fields 

Sivaraman has completed a detailed study of the 
spat ial and temporal propert ies of the quas i-period il1 080'111.2.­

tions in the solar atmosphere. Time sequence spectra 
obtained under excellent conditions of flseeing" around 6350A, 
6590A and 4280A regions with the 36 meter solar teleocol,le and 
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18 meter spect rograph formed the sou rce of t he study. Tte 

solar image was guided photoelectrically and ,solar rotat :'on 

during the exposure interval of the sequence co~pensated cy a 

plane parallel guide plate. Se1uences of 635:)A anj 659Cft. 

contain 120 and 62 spectrograms respectively, each obt8.ir ... Gc 
every 20 seconds on high contrast Eastman IV-E e''!'lulsio':1. T(;9 

sequence at 4280A has 160 spect ra taken et. 15 second j:-. ::!:':::.:_ <:~ 

on Ansco Hypan X film. A measure of the spatial resolutic~ 

attained during the observations was derived from the autc.­

correlation :r-Jnction of the granulation field as seer: ir: tte 

continuum. The full v.:idth at half maXimtdll (Ft'7l-E1) cf the Stuto­

correlation ::mrve gave a value of 825 km for the size of tr ... s 

granulation pattern for :\';0 of the "bes1; frames and an o\~era:"l 

average value of 1100 km for the entire observations. 

Fourteen Fraunhofer lices were choseL for study froT 

the three sequences. These lines cover a good range of b,eLg,bt;f; 

in t he solar at mosphere as show!'1 bJr t he co nt ribut ion curv·e:::: 

calculated fo r them. The neutral Carbon line 6387.622A 0:" 

Rowland intecsity (-1) and high excitation potential (8.5~3V) 

has a mean de pt h of for::nat ion almost near the granllJ a'G in. 

layer. The other lines studied are mostly of neutral ,~~~ 

and nickel that have mean depths of forms.tion ranging fI'O'.! 

log it = ~O.4 to -1.2. 

The time power s~ectrum of the velocity field which 

is the cosine Fourier transform of the auto-correlatio'c' 

function of the fluc'Guatir:g component of velocities, WElr-s 

obtained for all fourteen lines included in the study. l~e 

spectra sho~ for all the lines dominant power around a 

period of 300 seconds. To obtain a good resolution in 

the fre1uency domain, t he power spect ra for p::t.dJ J:i n" ',T<" ce 
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obtained with six different l~gs for t,he auto-correlatior. 
function. The period of oscillation in the velocity field 
for the deep lying CT line is 304 seconds, for weak lines 
300 seconds, and for mediu~ and strong lines 295 seconds. 

The power s~ectrum of the CI line shows in addition consi­
derable '90wer in tr1:' low fre.-luency range (L) < 1 x 10-3 Hz). 

This component decreases fast in the photospheric lines a~d 
becomes insignificant in the low chromospheric line of 

FeI 6358.695A. 

From are~s of the power spectra curves in the three 
domains defined as the low fre-1,uency range (1/ = 0 to 1.5 x 
10-3 Hz), the oS9i11ation range OJ = 2.75 to 4.25 x 10-3 ::17;) 

and the high frequency range ()J = 5.5 to 8.0 x 10-3 Ii?) OLe 

finds the following characteristics: 

i) in the oscillatory range the percentage of power 
increases as one goes up the solar atmosphere starting fr0lli 

the deep lying lin85 to the lines in the low chromosphere. 

i1) the low frequency component shows a fast· decrease 
with height that is sT,)ecially significant in the low le"\rel 

lines. 

iii) the high frequency tail remains substantially 
constant. The CI line alone has also substantial power 
in the high frequency regions. This is due to the proximity 
of the region of fo-rmation of the line to the source of rr,AeL­

an ieal flux, which has a broad frequer;,cy sl>C~t. rum at t }16 

place of generation. 
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The significant low frequency power seen in the low 
level lines, represents the convective component in the 
macroscopic velocity field in the low photosphere and is in 
conformity with the theoretical prediction of the "convective 

overshoot" into the stable layers of the photosphere, caused 
by the convective motions below. 

For eleven pairs of lines, c~herence and phase speotra 
calculated as a function of frequency have been used to 
compare the velocity fields in the different lines with each 

other. In many cases a high value of 0~98 for the coherence 
in velocity fields in different lines is obtained. As a rule 

the high level lines lag behind the lew level lines. In the 
resonance range the phase difference between the low level 
CI line and the high level FeI 6593.884 line is 5 seconds. The 
difference in the mean depth of formation between 

~re 
lines is about 120 km. If sound wavesLpropagated 
the phase lag should have been about 17 seconds. 

the two 
vertically 
Thus there 

exists a large phase velocity in this range compared to the 

sonic velocity. This may mean that either these are standing 
acooustio waves or internal gravity waves which do not have a 
vertical phase velocity. In the low frequen~y range the phase 
difference is insignificantly small which is to be expected 

for oonvective motions penetrating frem below. In the high 
frequency range the phase difference is about 20 0 which is a 

reasonable value for the propagation of sound waves. 

The intensity fluctuations perpendioular to the direc­

tion of dispersion were measured for FeI 6358.695 in the line 
core, the line wings and in the adjacent continuum. The power 
speotrum of the continuum intensity and line wings 'showed 
weak oS(Jillatory component at)} = 3.0 x 10-3 Hz, whjle that 
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of the line core has a distinct ~eak in r,he resonar.ce ra~g~ 
around V = 3.3 x 10-3 Hz. 

There is gOOJ coherence between up.va:ud velocit~r in the 
line and brightening in the continuum with a lag of the 
velocity behind the continuu~ brightening by 38 0 • The line 
\vlng brigh;tness lags behind the continuu:Il brightness by 130 

in the resonance range. The velocity lags behind the liue 
wing brightness by 21° and the core brightuess by 93°. This 
phase difference of about 93" is t;:tpical of standing \.,raves it:.. 
a gas behaving adiabatically, since for a standing wave the 
oscillations of temperature and denSity lead the velocity 
oscillations by 90°. 

Eclipse data 

The coronal single spectrogram obt~ined at the 
l.farch 7, 1970 eclipse in Mexico has been examined for emissiofl 
and absorption lir,es in the inner and outer corona. Bappu, 
Bhattacharyya and Sivaraman have identified on this spectro­
gram emission lines of the Balmer series, the helium D3 line 
and the Hand K lines of ionized calcium, in addition to 
forbidden Fe XIV and FeX lines at 5303A and 6374A of known 
coronal origin. The Balmer series are seen until H~ ,and 
weak emission at 3820A is tentatively identified with neutral 
helium. The exceptionally clear sky at Miahuatlan on 
eclipse day rules out the possibility of scattering of pro­
minence radiation by the terrestrial atmosphere. Also, if 
scattered prominence radiation is the source, the spectrum 
should show many of the finer details normally characteristic 
of prominences such as the emission lines of sodium or 
neutral magnesium, which are not seen. h coronal sourCA for 
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these emission lines seems most probable. A cooler columnar 
component in the outer corona is not unl ikely. Further 

studies substantiating these observations would be uecessary 
at forthcoming eclipses before one can conjecture or. the 
likely source. 

Huch progress has been 'llade in the analysis of high 

resolution photographs of the solar corona of the same eclipse. 

Sabattier techni~ues have been utilized for the isophotoill&Gry 

as has been done for Kodaikanal observations of the 1963 

eclipse. Absolute intensity calibration is made possit"2 

from 'small scale photographs obtained dlJ.Y'ir~g totality ar,d t.h~ 

partial phases. 

Decameter radio bursts 

Extensive observations with high resolution were made 
by Sastry on the time, fre:luency and polarization strlwtlJre 

of solar decameter radio bursts during several noise storllis. 

A set of limited data on the East-West 90sitions of the radio 

bursts are also obtained. These observations are ~de with 

a four-channel dynamic spectrum analyser of central frequency 

25 MHz~ a time constant of 10 milliseconds and with channel 

separations of 80 to 200 KHz. The simultaneous polarizatiJn 

informat ion comes from a -polarizat ion analyzer capable of 

yielding the right and left circular components with a :i.me 

resolution of 10 milliseconds. The central frequency of this 

instrument can be varied between 24 and 26 MHz.. The E-ast-\1est 
position information is obtained from a :l1uJti--pbR.se intArf~t'o~ 

meter. 
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In addition to detecting several new types of short 

period and narrow band burst s these observ,J.t ior:.3 g2,ve i::npor­

tant info.c:TIation on the gener'3.tion and propagation of stor::r: 

bursts in the solar corona. The average hslf ~od9r duraticc 

of singly occurring storm bursts lies bet\.;eer. 0.5 tc 1.0 S:)Q. 

The time profile of the storm bursts at deoameter wavele~gths 

is signific3.ntly different fro:n th9.t found at short \~'s,ve­

lengths. Several bursts with very sharp ricl? an'] fall and 

",xtremely short durations, known as spike bursts haVE: .: ". 

detected for the first time at deca::r.eLer vl3.velengths. 1:1:(:, 

half power duration of the spike bursts were in the raLge 200 

to 300 milli-seconds. The majority of tho stor:n bursts do n(,t 

show any regular frequency drift. For those ~)ursts v .. hich 

exhibit fre:juency drift, the rate of drift lies bet'.'.'eer. :±:.. 1.( 

TvJO tY"ges 0 f unusual burst s 1;.7 it h frequency drift 

were seen. Several bursts with double structure in time 

(t irue splitting) \V·ere detected. The average del::l.Y bet'~leen the 

two components of a double burst is of the order of 1 to 2 

sec. The two com-ponents are also found to be po1a.rized ir. tbe 

same sense. This probably meLns that the double structure 

in time is neither an echo effect nor is it due to magnetc­

ionic spl itt ing. A large number of bursts with freTJency 

splitting of the order of 200 to 300 KHz were also deteci.:;ed. 

Tn a particular event the dUration of either e]e~8~t 

can be larger and the high frequency element is generally 

more intense. In a majority of split pairs the 10\<1 freq.)l~)Jcy 

element appears earlier than the high frequency ele::nent. 

A study of the time profiles of both the high and low freClu­

ency elements showed that tbe decay times tend to be larger 

in the case of the high freCluency elements. If the freCiuency 

splttting is due to the emission at the plaSl!la frequency and 

the upper hybrid resonance fre-1uency then the mf-l.gnetic fil'lJ d 
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at the source can be derived and in the present case at the 
25 MHz plasma level the field strength turns out to be about 
1 Gauss. 

PLANETS AND THE MOON 

A 24-inch planetary telescope with focal ratio ci' r/75 
has been installed at Kav&lur. The fuset1 quartz opt ics and 
planetary camera are on loan from the Lowell Observatory. 
The mount ing of the telesco pe was fabricated at Kodaikanal. 
The telescope functioned on 125 nights since June 28, 1971 
and has been used by U.K. Nair and Ganesh exclusively for 
photogra~hy of Mars and Jupiter at a scale in the focal plane 
of 4.4 seconds of arc per millimetre. The photographs taken 
during the close approach of Mars have been of much use in 
evaluating specially the dust cloud formations seen strikingly 
during the recent opposition. 

The emergence of /.3 Scorpii from behind the Jovian 
disk at-the occultati.on of Hay 13, 1971 was observed by 
Bhattacharyya photoelectrically with the 38cm reflector and 
oscillographic recording of the photoelectric output. 
Bhattacharyya has analyzed the record following Pannekock1s 
formulation of star light refraction in a planetary atmos­
phere. A scale height in the outer layers of the Jovian 
atmosphere of 3 kms fits the data best. A mean molecular 
weight of 5 is obtained if the temperature parameter o£ the 
region is assumed to be 150 oK. On the other hand, if a 
predominantly hydrogen atmosphere is assumed, the temp-era­
tures of the refracting l~ers must be around 500 0 K to 
explain the observed light curve. 
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Superposed over the normal 1 ight curve are so:ne flash 
type increases in intensity that last for 2 to 4 seconds. 
These presu~ably arise fro~ stratification in the atmosphere 
causing the observed refraction anomalies. 

The colour and magnitude changes at Hadley Rille on 
the moon were obseT'~.red by BhsttacharYY3. and N:3.ir \dth the 
38cm reflector during the total lunar eclipse on the night of 
6-7 Augtist 1971. The observations have been obtained or. the 
UBV system. 

STEL.wA.R SPECTROSCOPY AND PHC:OHETRY 

Scorpio-Cent~urus association 

Rotational velocities of over 40 members of the 

association have been derived by Rajsmohan from spectra 
obtained at 45A/mm with the 51cm reflector. These spectra 

are also being utilized for a measure of the hydrogsk and 
helium line intensities in the s::;pectra. Extension to fainter 
limits of both rotational velocities and line spectro~hoto­
metry will be carried out with the same spectrograph on the 

one metre reflector. 

Genetic differences as a source of rotational velocity 

differences perhaps controls the result th~t the distribu­
tion of rotational velocities of main se{uence B and A stars 

shows a predominance of slowly rotating stars in the 
di~ection 111 = 270. Rajamohan interprets this as due to 
differences in the characteristics of the older inLer-spi1'al 
galactic members when compared to their yOlltlgAl' r,uurd;@.r1!~lrt;r: 

in the spiral features. 
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Wolf R~yet etars 

Observations at 45A/~m have been continued by RS:~7~~:~ 
of the Wolf-Rayet binary Ga:nma Velcru:JJ. i:n order to e.st::-,"1_1_::1,~ 

the value of period of the syste~ derived 8~rlier. The spectr~ 
are currently being measured by Bappu for r~dial velocities. 

The 388BA violet sh~fts have shown a re~arkable periodicity 

in exhibiting sharpness around zero phase and a splittiLg 

around phase 0.25. A sunrey of all available spectra of tt:.is 

object at Kodaikanal ShOh'S the zero phase sharpening to be 

oonfined to about a day around the precise ph~se, and was 
found to occur at the predicted ti~e during the cycle otserved 

last winter. Apart from the intrinsic interest caused ty 

such a phenomer..or:., t he regularity of repet it ion co inc i ,1p.ul. 

wi~h predicted zero phase indicates also the acour~cy of the 

period derived earlier. 

Rajamohan has deri ved a d ista nce modulus of '"1.4 m,_ yr,; -, 

tudes to the ~ 2 Velorum system using ~etrie's calibration 
for H 0 and absolute magnitudes ~nd a Kod:;Jikat1al deter:nina­

tion of the ,3qulvalent width of H~ in "01 Velorum. ..,AJitt the 

aid of absorption line intensities at 4101A, 3970A, 3835A 
and 3797A, he derives a difference in bright m~ss bet\,\'e et: t r~e 

o star and itJolf-Rayet star of 0.6 219.gnitudes. Corroboration 

of the difference is obtained by a comparison of emissioL 

lines of ~ 2 Velorum and HD 192103 in the near infrared. Tl~ 

value derbred fro~ the emission 1 ioes i ~ 1.4 ffiagn i tudes. 
Both determinat ions thus show the 0 star to be brighter tb8..L 

the \'Jolf-nayet star by one magni tude. 

Bap'Pu has completed a det:tiled study of line identifi­

r;ations and profiles on vJolf-Rayet spectra of high dis';if'H­

slon. These results were reported in det8.il i..r. 8. l'(wievT 



12 ; 

lecture at the Buenos Aires TAU SymposiuaI on ·wolf-H?l.yet aud 
Eigh Temperature Stars. Bappu and Scaria have ffi3.de m~ch 

progress in the prepar?l.t ion of an Atlas of \101f-Rs.yet ir.ter.­
sity tracings that will be published shortly. 

The measurement and analysis of spectra of Nova 
Delphini (196'7) obtained at 45A/:nm with the Bhavn21.gar tE1E:~'­
cope is now cOaIpl ete. Doss, Bhat nagar and IJ.;::t.taraj l.n dps"ri 18 

in detail the changes in velocity and prc!ile of several of 
the emission and absorption lines at diff3rent epochs after 
the first ma.;dmum. They der~ve a value of ionization tempera­
ture of 22000 0 K f~om a spectrum obtained in May 1968. 

Stellar Chro~uheres 

Bappu and Sivararra n haye extended the ir earller e f.f0!'t::: 

at identification of the agency on the solar surface that 
gives rise to the width of the K emission - ahsoJnte ~Ple:ni­

tude relationship in the stars. Since the fine mottling in 
calcium is seen to be the agency a comparison of the averag8 
~rofile of several mottles and the profile in integrated 
light has been made. The integrated spectrum of the entir~ 
sun as a star has been obtained on several occasions with tbp. 

same experimental arrange::nent and dispersion that pro\rided 
the fine mottle spectra. The integrated profile sho\."s tr .... e 
contribution by solar rotatior.. to the overall profile, thus 
causing an increased width of K2 emission ~ver that of the 
average mottle profile. It will, therefore, be necessary to 

incorporate this new value for the solar chromosphere ir. 

the absolute magnitude - K line width relationship of Wj]~o~ 

and Bappu. 
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X-ray and r~dic sources 

A prQgr2~~e of optical observations of Sea l-1, in 
conjunct ion \\": t 11 J~-ray :neasure!!!ent s by the ba lleon and 

rocket groups of the -rIFR, have been ;'ll3.de ;'lith the 38c:n 

reflector and single channel pulse counting photometer O~ 
fGvsral nights in Feb~uary and March 1S72. Sixty second 

integrations separated every thirty seconds provide a good 
monitoring efficiency vJith data pOints at Cl,~S8 ir.ltei'vSl.l~ in 

time. Sea X-1 sholved little flaring on the nights Id:el: it 

was observed. 

Photometric measures on the UBV s;{stem l>Jere alse ~::'.'~8 

of the quasi-stellar source 3C273. 

Long period cepheids 

The ~epheids of period greater than 13 days ha.ve beer. 
recognized as good tracers for the stud:r of spiral strlwt.lll'(! 

of the galaxy.· A programme of observation of several of 
these in the Puppie and Vela regions has been commenced. 

I!~ST RUAENTATION 

A new mounting for a 610m ~perture cassegr~in syntem 

operating at a focal ratio of f/75 h~s beer. fabricated i~ 

the machine shop and installed at Kavalur under a roll-off 
roof. The optics are on loan from the Lowell Observatory­

The telescope was operational since June 1971. A 7 ffiet:~ 

steel dome for it has been fabricated in the mgr.hin8 sr-,;,r 

for subsequent erection at Kavalur. 
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\!Jork h:J.s "Orogressed satisfactorily or.. the cassagrZtir: 
and coude ~pectrographs of the one ~atre r9fle~tor. The 

opt i cs for the cassegra in spectrograph have been co.:lpleted 

i~ the optics laboratory. These include a 7.5 c~ a,erture 
rvIaksutov (If focus 9 c:n, and an off axis paraboloid for the 

collimator. The long focus coude camera is in t:1e fin3.1 stac'8S 
u 

of figuring. It is 87cms in aperture 3.nd h2:.s a radh;.s of 

curvature of 4.8 metres. An off axis p::trabolic colli:r.ator 
of 8.1 metres focus has also been co~pleted. 

A new spectrum scanner in an Ebert-Fastie arrangeme~t 
has been built for the one ~eter reflector. It has 3n cff 
set system ahead of the monochromator anj facilitates ~0aGi­
nu();.;.s scans to be obtained simultc";'ll80usl,r in the blue a(d 

infrared. 

SOLAR TERRESTRIAL RELATIONSHIPS 

The effect on the ionospheric layers of an isolated 
solar flare during t he last lnte rr.a t ional Qu iat Sun Year ',laS 

a subjec~ of study by Joseph. The event was so chosen th~t 
clear ionograms with simultaneous Lyot filtergrall.s of the S1.1.r. 

were available for comparative st'ldy. The quiet period er:..s­
bled better estilnation of the recocr.bina.tion and drift co­

effi~ients in the various heights of the ionosphere, and ulti­
mate estimates of the solar ionising flux at XUV and sl"ler;tral 

regions. The ionising flux densities were seen to have close 
relation with the H-alpha plage intensit"8S during the; ... 'J.Y.l.re, 

the increases mostly being in the X-ray ~egion. 

The morphology of long period g"3o:n~gnetj,,! lJn1R':lt.irl!lF: 

was the subject pf study by Balakrishnan and his 
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collabor'1tors. D8.ta from the ~8.gnetogrQ:ns recorded tn 9. 

chain of equatorial and 10Vi latitude stai,iuDs during '3. 

larGe magnetic storm, were exa::ni~eG. by tr:a methods of (;ros.s 

spectral ~nalysis t~ study the spectral ~ens~ties of the 

g901TI.3.gnet io osc: 1130'S ion during and follo\vit1g the stcr:n. It 

was found that characteristic oscillations with periods cf 

a few minutes perSisted during the initial and msi~ phases 

of the storm, but died down during .the reco-lery phase. The 

oscillations \-lere highly coherent '3.nd wo phsse lags \\'sre 

noticed between stations separated geographically thus indi­

cating the source to be quite dist~nt. Indications of slow 

drift of the characterist ic periods during the stor:n 1,I,'3re 

also not icea. 

In '3. co-ordin3.ted study of the tot8.1 electrt,n erJrJt:-.rJ.~. 

of the low latitude ionosphere with the Institute of R~diu 

?hysics and Electronics, Calcutta, Scg.ri9 r::cmputed the t;o~ .. -'ll 

electron contents over Kod~ikanal and neg.~ about, for ~ 

number of d~ys, from tha Faraday fading records of the 

BE-B satellite. Together tvith similar res",lts worked out "b;:t 

the Calcutta group, these are expected to give a picture of 

the lat i tudinal variat :on of t he total e~_ect.l'on ('ont ent on 

so~e selected days. 

GTJEST J;NVESrI GATO R~ 

Prof. R.G. Rastogi from the PhYGinql Research 

Laboratory, Ahmedabad, spent about a month in the Solar 

Terrestrial PhYSics labor~tory, eXGmjning the iouospberic 

and rrugnetic records obt!'lined at Koda.iku!!'ll for study) r-g 

solar cycle variations. An interesting fe~ture of the tJSh':t'tLCnr 

of equatorial Es wit h geOll'3.gnet ic nct ivi t~.r '~ms r,o't j 0.013 ,.,:J 1. ~.Lg 
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the investig9.tions. An abnor:nal large increase in tho 

horizontal force during day ti:ne al:nost :c'.ll;D.Ys result-c:: ' 'Jllt_ 

disappearance of the e~uatori31 Es. The phenomena were ~~r~ 

seen to be qccompanied by a reversal of the direction cf 

electron drift from west~a~d to eastwsrd. The observstion 

offers a possible 6Kplanation of the occurrence of equatorial 

Es as due to electrostatic field associated wt~h the electro­

jet. 

Dr •. M.N. Joshi of the Tata Institute cf Fundamental 

Research used the facilities at Kodaikanal fcr- o!)tical 
identifications of the radio sources pic~ed out by the Ooty 

radio telescope. 
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STAFF 

Academic staff in l;)osltion during the year ere 

as follows:-

1. M.K.V.Bappu, A.M., M.So., Ph.D., 
F. A. bo., J?:4. A. 

2. J .C.BhE-:ttachary;ra, M.Sc., D .. Phil. 

3. K.R.&i"i;al'::":1l.tl.::, M.So. Ph.D., 

4. Ch.~.~astry, ~.Sc., Ph.D. 

6.. K. C • A."tdt;.l' .F.(:~ nee.n, B .. oc. 

7. V.Natarajan,B.Sc.(Hons) 

8. T. K .. :eala,kri shnan, t'1. Sc. 

9. Julius Joseph, H.Se. 

Director. 

.Associate 
professcr. 

Reader. 

-do-

-do-

ftesearch 
Assooiate. 

-do-' 

-do-

-do-

The Techn i 03.1, Administrative and Non-Technical 

maintenance staff numbered 81. 

Five members of the Technioal and Administrative 

cate~ory were transferred to the India Meteorological 

Departme pt. 

(lr:.:.! H~:.~:;door (de:;' du.ri ng t h~ year and in his place 

a new lliazdocr HaS appointed. 

BUILDINGb AND GROUNDS 

The Central Public Works Department who were en­

."Usted in 1968 -with the task of fabricating the Tower 

••. 19 
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and oonstruction of the. Dome to house the 40" telescope 

completed the building in the beginning of 1972. 

An amount of Rs.2.6 lakhs was deposited with the 

C.P.W.D. for road, stor~ water drains, water supply and 

sanitary installations at Kavalur and airconditioning of 

t he dark room and switch cabinet roo'll of the tower housing 

the 40" tele scope. 

The fire lines at Kodaikanal and Kavalur have been 

kept in good condit;ion. 

~0UNCIL MEETING5 

The Governing Council of the Institute met four tioes 

during the year at New,.,Delhi. The Finance Committee met 

once. 

PARTICIP.A~ION IN SCIENTIFIC MEETINGS &: SYMPO&IA 

Dr.M.K.V. Bappu attended Symposium No.49 on 

"Wolf-Rayet and High Temperature Starslt at Buenos Aires. 

Dr. Bappu lA'as Chairman of t he Symposium. He vi si ted the 

European Southern ObserVatory at La Silla and the Cerro 

Tololo Obser'rato~y of AURA at Cerro Tolola in Chile. He 

l&ter att.ended the meetings of the Exeoutive Committee of 

the International Astrono~ical Union held at the Illa de Yen 

in France, Visiting enroute the Observatories at Pio du Midi 

and Haute Provence. 

• •• 20 •• 
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Dr.Ch.V.Sastry visited the Radio Observatory of the 

University of Sydney and the C.S.I.R.O.Laboratories in 

Australia to see several aspects of Antenna design that 

would be of use in his sutsequent work at the Institute .. 

LIBRARY 

166 Books were added to the Library bringing the 

total collection to 4346 books. The bound volumes of 

journals numbereJ 111970 The Institute subscribed to 

96 journals. Public~ti0n~ fro~2200 Observatories and 

Inst{tutions allover the world were received in exchange 

for our publications. 

VISITORS 

Visiting Scientists have included Dr.Robert Lowell 

Millis of the Lowell Observatory and Dr.C.O.Alley, Depart­

:nent. of Physics and Astronomy of the University of Ivlaryland. 
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