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.I3ICENTZNN lAL CBLEBh:ATIUN3 

Indian Institute of Astrophysics truces its or in L~ck 

to an observatory set up at J'.l;.ldras in 1786 by Illlli,.IlU 

Petrie, an off'icer of the ~ast india C0wpWl}r" Tho 

Observatory 'vas taken over by till:: cumpaHy in 1789. The 

astronomical activity shifted to hodaU;:au31 Ouservatol'Y 

in 1899, which was made into Indian Institute of 

.As trophys ics in 1971. 

To mark its bicentennial, a symposilUn on I~ 

hundred years of astronoml' 'vas h8ld at are on 

5 December 1986. The da tc 1liaS chosen to c olnc ide with 

the date oi~ the oldest observation recorJod in n manas­

cript at the Institute. Tal~en on 1786 December 5 b)T 

Michael Topping, the observation pertains to the longi­

tude Cl.lld latitude of Naslllipatall1 fort. 

The symposium held at Guru Nanak llh av 3.11 , t.arn'ltaka 

government auditorium, was attended by auout JOO d"le~atcs: 

professional astronomers and astrophysicists from all 

over the country; a i'ew visiting astrophysicists from 

abroad; students and teachers from universities; and 

informed laypersons. ConspicuoLls by his presl~ncc in 

mufti \"ras Air cal.ief i·'larshal Dennis A. La !"ontrtine" 

Following were the speakers anu the to).>ics of 

their tallo 

Ii.. K. Kochhar Advent and ~rowth of tnodern as tronomy 

in India 

J • Co Bhattacharyyaz Astrophysics in LIdia over the 

years 

A. K. Raych.aLldhuri: EvolLltion of ideas i.n tht~Ol'etical 

cosmoloc;y 



G. Swarup 

p • C. Agrawal 

Radio astronomy at metre wavelenGths _ 

ne,v challen[,;es 

Space astronomy in India - Past and 

present. 

An exhibition of old inutruments, old book:::>, c:md 

old and new photographs on the history of the Institute 

was also set up at Guru Nanak Uhavan. 

The three field stations at havalur, h.uduiica.Hal 

and Gauribidanur observed 1986 December 5 as Open House 

Day. The observatories were kept open for visitors, and 

a public lecture on Astronomy. the old evcr-yOl1nl~ science 

was delivered. The spl:!akers were S. Hohin (Tamil, 

ll..avalur), G.S.D. Dalm (.lj;nglish, ll..odaikanal), and G.N. 

Hajasekhara (Kannada, Gauribidanur). 

S irnul taneous spec ial postal cancellation at the 

four Institute centres was a special feature of the dayo 

A plaque to mark the bicentennial \vas installed on 

the south pier of the 2.3m Vainu llappu Telescope at 

Kavalur. 

The Institute had organized - jointly with the 

Visvesvaraya Industrial and Teclmological J.luseum, 

B anealore - an as tronomy quiz on Dang-alore telev i::> ion 

for college students in and around J3angalore, and an 

all India Essay competition. The wilmers were given 

astronomy books as prizes. The quiz winners won 7.5 cm 

telescopes for their COlleges_ 

About 200 delegates visited Vainu IJappll Ub:-s,'rvatory 

Kavalur on December 6. The bicentennial progrrLlIllIe was 

fOllowed by the eleventh meeting of the Astronomical 

Society of India hosted by the Institute, that is, 

December 7-9. 
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On 1987 January 6, Professor H.G.1\.. Henon, 

Scientific Advisor to the Prime Minister, and mumbor, 

})lanning Commission, del ivered the first IIA bicenten­

nial cOmmemorative lecture on Interuational Co-operution 

in SCience, at the Indian Institute of Science faculty 

hall. Before delivering the lecture, Vrofessor Menon 

unveiled a plaque at lIA, Ban~alore, commemorating the 

bicentennial. He also planted a sapling of lkachychiton 

Aceri~olia on the occatiion. 
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Research Highl ights 
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THE SUN 

§ alar cal ibration for stell ar mngne tic fie ids: Froll! 

a larg'e number of Ca 1'1 " I' f h- lne pro i1es over pla~es on 

the sun obtained at the i~odaikanal solar tower telescope, 

the lA emission flux centred at the l\.3 minimum huve 

been computed. The::;e 1A flux measures that cover laree 

variety of plages of varying brightness and a;;e ha.ve 

large values for intense bright plagos and smaller 

values for plages of lesser brightness. A relation 

between the 1A fluxes and the local values of the longi­

tUdinal component of the mag-netic field from the Kitt 

Peak magnetograrns has been derived.. This relation 

provides a cal ibration for detectinc: ancl es t ima t inG' the 

surface magnetic fields of sun-l ike s tars fur w11ich the 

lA flux measures are available from their Ca 11 h.-line 

profiles. This work is in the final sta[Sl;s of cOlllple­

t,ion (H..H.. Sivar-aman, S.P. Bagare, S.S. Gupta & 

R. Kariyappa) .. 

~wo toroidal components of solar activity': The btu ter:fly 

diagram of sunspots sho\o[s the shift of tho latitude zone 

of sunspot emergence on the sun. The -solar activity is 

interpreted in terms of a poloidal component seen at 

latitudes higher than L~Oo and a sub-photospheric toroidal 

component which migrates towards the eqLlator ut middle 

latitudes. Hecently the role of polar faculae, un 

indicator hitherto unused, was studied in the solar' 

activity cycle using the Ca II K232 spectroheliogrruns 

of the data archives o.f Kodaikanal. Tho study has 

brought out the new fact tllat the activity consists of 

two toroidal components. The first wave of' activity o.f 

the toroidal component appears in the latitude belt 

40° -700 in the form of pol.ar faculae soon ai'tcr the 

polar field has reversed. This component hlid'rating 



6 

p olewards is in antiphase wi tit the CtHlVcn t Lonal sol aT' 

activity and shows up allover the SlU1 in g'oneral 

unlike tho latter which is coni'ined to low latitudes. 

Close to the maximum o:f this ,,,ave, the second and more 

powerful toroidal component appears at lower latitudes 

in the form of sunspots that migrate towarus tho equator 

giving rise to the butterfly diagram. Thus the new 

picture of the elobal process of activity is that of 

an extended cycle of duration 17-18 years instead of 

the canonical value of' l1-years (V.I. :-lakarov*, V.V. 

I''lakarova* &. l'~.R. S ivaraman) 0 

H-alpha synoptic charts: The H-alpha synoptic charts 

constructed earlier by us for the period 19!10-1982 

were extended back in time to 1870. The present study, 

bes ides confirming the earl ier findings on the poleward 

migration of large-scale magnetic fields on the SWl and 

the mechanism of rever sal of the polarity of the mat.~·ne t i.c 

fields at the poles for the period 1940-1982, provides a 

clear pic ture of' the sol ar cyel ~ \"i tIl the 1 ongest time 

base. Ttle polelVard III igra t ion charts show a lati tudinal 

zonal structure. The boundaries of the latitude zones 

of magnetic field either oscillate about a mean latitude 

or show 0. pole,vard mie;rat ion. Throe type s of' (lUasi­

periodical oscillations are noticed, the periods being 

different in the north and south hemispheres. The most 

probable period for these oscillations seen in the 

southern hemisphere is aGout 20 solar rotations. The 

work on the publication of these H-alpha synoptic charts 

that have been constructed from the spectrohelioerams 

and solar prominence data of Kodaikanal, Ki.slovou::;k 

solar station and Heudon data is in progress (V.I. 

llilakarov* & K.R. Sivaraman). 

Solar rotation rate: The data of daily measurelilen ts by 

w.e. Livingston at Tucson of Co. II ~-indcx of inte~rated 



7 

sun have been analysed to derive the solar rotation 

rate. Power spectral analysis shows thut aIle can obtain 

a well-defined value of solar (or stellar) rotation rate 

in a six-month period, provided the duta is fairly 

continuous. It is hence possible to study the variation 

of solar rotation rate with time, a variation arising 

from a combination of differential rotation wld shift 

in the active latitude. A comparison between observed 

rates and prevailing dominallt activity zones does not 

show any correlation, atleast 1'01' the interval studied. 

Rather, our rates seem to depend on the birth anel decay 

of' active regions (Jag-dev Singh 8.: iv.C. Li.vingstou*). 

The earlier work on variation of solar rotation 

rate with time in 10°_20° latitude belts is beine 

extended to other latitude belts. Also to study the 

correlation of the variation of solar rotation rate 

in various latitude belts, the back data for the year 

1930 to 1950 has to be sketched and measured. \Hth this 

fn view the plaGe areas for 1947-50 have already been 

sketched (Jagdev Singh). 

He I 10830A time sequence spectra: Further analysis of 

time sequence spectra of lIe I 10830A line obtained on 

1985 January 20 reveals large amplitude variations of 

equivalent width at places of high intens i tyo The 

places with low intensity seem to have smaller l)eriod 

variations of small amplitude. Two more time sequence 

spectra of 10830A each of about 80 minute duration 

and higher time resolution (interval 305) wore obtained 

by Jagdev Singh in 1986 June at hl-'NO. The duta are 

bein~ analysed to study the temporal and spatinl varia­

tion of 10830A oquivalul1.t width (Ja~<.lev !:iinGIi, P.V\,,·IIl.n­

takrishnan, S.1\.. Jain, \v.C. Livingston* & ,r'. H.eccly*). 
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Low·-freg uency: observations: The measurements of the 

total flux :from the undisturbed sun \vere continued at 

four low frequencies (36.25 HHz, 47.50 MHz, 55.50 HUz, 

and 6l.J·. 25 NHz) us ing the broadband antenna system. The 

da ta obtained 'vitti high time and frequency resolution 

on several types of radio bursts from the sun are being 

analysed (1\..H.. SubrcunWliam). 

The compound grating interferometer WDS used to 

obtain the one-dimensional brightness clistril.mtion of 

the sun "\vi th three arcmin resolution in the enst-west 

direction on many days during the period 1986 r'iay-

September. These observcltions are bei.ng used to derive 

the characteristics of coronal holes at heights of about 

2 solar radi i. 

Speckle reconstruction of solar features: The technique 

of speckle reconstruction of solar features using the 

Knox-Thompson algorithm has been developed by the solar 

speckle group at Harvard over the past ten years. A 

recent data set acquired at Sacramento Peal( consisting of 

a sequence of short-exposure CCD images of an evol vine 

pore yielded reconstructions with curious fringe-like 

features. The origin of these features was s11o,,'ll using 

simulations, to be not due to a paucity of grey levels 

in the acquired data. Hemoval oi' large-scale trends in 

the images somewhat reduced the artefacts, but not 

completely. Other sources of such artefacts llke non-

isoplanatism or rapid evolution of solar features within 

the observation period are being investigated (p.Nisenson*, 

R. \v. Noyes*, It. V. Stacllnik.* & P. VenkataJ.rislmall). 

Coronal emission lines: In order to understand the mode 

of exc i tation of Ee X (6374A) and Ii'e XIV (5303A) forbid­

den lines, theoretical f'luxes for these two lines have 

been computed as a function of solar radii ruld at various 
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coronal tClllperntures. Fluxes at adjaccnt coutinua h:lv~~ 

a] 50 becn cornputeLl. The computed ratio!:) 01' ] ine fJ ux 

to the square of eorltl.·"'lUlUII fl"IX t ~ ~ - a a coronal tCIlIj)crn-
6 

t ure or 1.6 x 10 I,. sho,.,s a eood fit wi til the ob::wrvt:d 

values i'or l"e X (6374A) line. l<'urther, radir.ltive exci­

tation seems to dorniuc\te over collisional excitation 

beyond 1.3 solar radii (P.K. Raju & Jagdev Singh). 

Line-intensity ratios which are sensitive to a 

particular physical parameter such as elcctron density 

or temperuture, but are insensitive to the detailed 

s true ture 01' the eillis::; ion reeiol1s, provide u!:) with u 

po.,..,rerf'ul method for the determination of these t>llysiea.l 

P Rl.·alll(: ters. :I.n this connection several el,lission line 

intel1.s ity ratios as a fuuction of electron density emd 

temperature h:::cofe been obtained from tIle PLlbl ished 

emission rates, at optical wavelengths, for tilu ions: 

Ye X, l'i'e XI, Fe XIV, Co. XII, Ca III and Ca XV. The 

usefulness of these rat ios for diagllos tic pur iJo:3eS i::; 

beine; exalilinod (P.K. Haju). 

Studies or 10n,'1' purlod alobal oscillations 01' tho sun: 

The prel iminary spheric al harmonic .i!'ouri0r (!::illlt') 

anulys is of sunspot oce urrence l)robabil i ty us ing only 

2600 first day's data for sunspot groups during two 

SLll1.Spot cycles (1933-1954) had indicated earlier that 

suns1)Q t activity might '00 originating' in lonc--puriod 

global oscillations of the Sltn. A more detailed r:md 

extensive analysis 0.1' 54000 daily values "for 5ltrlS;:'Ot 

C-roups durin.G 1902-1954 has no" ... been eoml'l~'. ted LH, Lni::: a 

magnetic tape of' Sll!1Spot data acquired "frum Dr. 11. Bnlthn­

ssar of Goettingen Universi.ty·. In each SOt)Llra~C crcle 

only (1 = 6, m = 0) mode and sequence::; or :3 or 5 cycles 

taken as single tIme series, all even paritr :.u.isYlIlnwtric 

(1 = even In = 0) modes 5110\-1 11-runr J)(~aL!:). 'I'll(' \ L :: G, 

m = 0) mode hns Rhase sienificnnce in that its l1-yunr 

peal:. Ctlllnot bo reprodLlced by a simulateLl dat.~1 
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with random values for heliographic latitudes even if 

the 'epochs' are assigned the real values. The power 

distribution with respect to 11' is stationary and 

stable from one cycle to another or froll1 one sequence 

to another. Most of the 8!F power lies in even modes 

with O~ 1 :5 zl.j· and w·ith maximum power at 1 = 10 iV 12. 

If the data in the two hemispheres is attached sie:ns 

(+/-) simulating Hale's laws of magnetic pola.rit~r, the 

analysis yields odd parity 22-yr modes as obtained by 

S tenflo & Vogel from lllagnetogram data. Ho\"rever, these 

modes do not have the phase-significance which the 

(1 = 6, m = 0, 11-yr) mode has (H.H. Gokhale & J. 

J avaraiah) • 

Non-adiabatic e.ffects in hydrornw:netic surfaco waves: 

Effects of radiative losses and thermal conductivity on 

hydromagnetic surface waves have been studied analyti­

c ally as well as numerically in the cOlltext of magnetic 

discontinuities in the solar corona. It is shown that 

the effects of radiative losses are appreciable only 

when the pI asrna pressures on the two s ides of the dis­

continuity are substantially dii'ferent. The overstabi­

lity of a surface mode requires that the Fields' criterion 

of thermal instability be satisfied on the side 'Ivhere 

the mode produces larger compression. This requires 

that the temperature of the corresponding region be in 

a narrow· ranc;e 10S•4 _ 10S • 7 SK (P. S. J oarder, 1I1.H. 

G oldlale & P. Venkatakr ishnan) • 

Cause of Evershed flow and other longitudinal flows 

in stellar mae;netic flux tubes: The conventional equa­

tions for equilibrium oi' a thin magnetic flLlx. tube in a 

stratified atmosphere admit longitudinal non-equilibrium 

in the inner and outer parts of the tube. By considering 

a mode of a thin, isolated, untwisted tube with a current 

free core and a thin current sheath satisryillG similarity 
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c ondi t ion, it is demonstrated that an overall equil i­

br ium of such a tube impl ies unbalanced longitudinal 

forces on ttll'~ core allel the current shenth. Undor 

suitaole conditions the force in the current sllcuth is 

upwards and of the right order to :::;imLl,late the Evershed 

f low in s Ul'l.Spots (N.H. Gol<hale & h.M. Hiremath). 

Catastrouhe in the equilibrium of thin force-free 

magnetic flux tube in a stratified atmosphere: The 

equations :for equilibrium of a thin axisymmetric :force­

:free magnetic flux tube in a stratified atmosphere 

obtained by Drowning & Priest require an auxiliary 

assumption at.)out the temperature of' the plasma in the 

tube. Tbe reason is that Browning & Priest write only 

one equat ion for tbe radial equil ibrium of' plasma in the 

tube, neglecting inhomogeneities of plasma pressure cU1d 

density in the non-horizontal cross-sections of the tube. 

These inhomogeneities cal.1.not be neglected even i:f the 

tube is thin. The set of equations and constraints are 

rederived to the second order in the parameter represent­

ing the thinness of' the tube. The set of equations and 

constraints is mathematically closed, leaving no neces­

sity or scope for any auxiliary assumption. It is shown 

that starting from a given point in the atmosphere as 

top point of the tube, one obtains either two or no 

possible solutions and a mathematical catastrophe similar 

to that in the nwnerical results of Browning & ~riest 

(1-1.H. Gokhale & Prasanna Laxmi). 

Mode classification and oscillation in mal~netic :flux 

tubes on the sun: An understanding of the nature of wave 

modes in a magnetically structured atmosphere i::; of 

considerable interest for a number of reasons: Flux 

tubes most likely play an important role in cllromospheric 

and coronal heating. Furthermore, the study of waves 

provides a diagnos tic :for probing dit'ferent layers of 



the atmosphere in a flux tUbe. The aims of our study 

are (a) to classify the modes of a flux tube, (b) to 

determine the oscillation spectrwll, and (c) to calculaLo 

the height dependence of the perturbation amplitudes. 

As a first step in this direction, we trent the 

case of a vertical magnetic flux tube with rectangular 

cross-section, assmning a polytropic stratification in 

the vert ical direction. We use a gauged version of' 

Helmholtz's Theorem, to decompose the perturbations into 

irrotational and solEmoidal components. The latter is 

further split into the Sl~ of poloidal and toroidal 

components. These modes are identified with p, g and t 

(Alfven) modes of a fluid. The normal modes nre deter­

mined using a Hayleigh-Ritz variational technique. Our 

method efficiently isolates the modes to high orders. 

Our results can be summarb:ed as follows: (a) There 

exists typically one uns table mode (g 1) with a erowth 

rate of a few hundred seconds. (b) Higher order g modes 

are stable with frequencies increasing with k. it'or large 

k, g modes are essent ially slow modes. (c) g modes have 

significant amplitudes over the entire tube; they can 

be used for probing the deeper layers. (d) p modes have 

periods of the order o.l:' seconds. They are essentially 

eravi ty modified fast modes. (e) p modes sui'f'er appre­

ciable amplitude attenuation with depth; they are poten­

tially useful for probing the sur:face layers of a tube. 

Cf) t modes can always be identi:fied ,,,ith Alfvan waves .. 

b" o:r~ lower k, tIle f"req uenc ie s of' t UllU {~ UlOtic s are 

almost identical. (g) For low k, the modes are well-

.f dOlnal."n (S.::;. Hasan & Y. separated in the requency 

Sobouti*). 

Model atmosphere and energy transport in flux tubes: 

Observations suggest that the surface macrnetic field on 

the sun occurs in the form of intense flux tubes o 
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Physical conditions within flux tubes are not well 

lcnown observat ionally. The aim of our study is to 

provide theoretical calculations which deteruline tlW 

structure 01' a flux tube. Assllliling that dynalilicul 

effects can be ne(Slected :for determinin~ time-averaged 

quantities, the stratification within the tube is 

intimately related to the energy transport mecl1anis.n:: •• 

lie cons ider energy trans.port only through radiation and 

convection. We allow for heat exchange \vi th the runIJiell t 

medium and also for the efficiency of convec tive energy 

transport being reduced by the magnetic field. 

We assume a thin f'lux tube (i.e. neglect hori:-.:ontal 

variations), hydrostatic equilibrium, a grey atmosphere 

and radiativG transfer in the Eddington approximation. 

\ve solve the equations using lvlihalas ' . method of complete 

I inearisation. 

Hodel atmospheres are calculated for various 

magnetic f'ield strengths (parametrized by IS , the ratio 

of gas and magnetic pressures at the top bounJary) and 

for various ~ (the degree of convective inhibition). 

The resul ts indicate that (a) thG temperature on t~le 

tube axis is generally higher than the alabiellt medium 

at equal optical depths; (b) the final stratification 

is not very sens i tive to f5 or ex ; (c) in the final s ttl te 

fo is not constant, but variGs with depth, although this 

variation is rather weak; (d) horizontal heat exclulll:;e 

pl.ays ali. important role in determ ining the f in:.tl 

thermodynamic state of the gas in the flux tube 

(5.S. Hasan). 

Escape of magnetiC flux from solar suri' a 9£ 'l'llU escape 

of' magnetic flux from the surface of' the sun is important 

in its own right as WGII as in providine a. boundary 

condition for dynamo in the solar interior OOlU urfecting 



the corona and solar wind mOdels. Hagnet ic buoyancy 

brinGs tho azimuthal component of the magnetic field IIp 

to the surface of the sun from whence it can leave the 

s lill only if it can disengaC;e itself from the plasma. 

The plasma and the magnetic field can part their ways 

through the process of magnetic reconnection. The 

escape of magnetic flux is considered taking three 

different geometrical configurations of mau:netic divolce, 

viz. (i) two dipoles, (ii) a one-dimensional ini'inite 

chain of equidistant dipoles, an~ (iii) a three­

dimensional arrangement where the dipoles are situated 

a t the corners of a square. The variation of i'rae t ionill 

f'l ux escalle ,vi th th.e rat io of dipole separation to 

their size is calculated for the three cases. It is 

found that only a small amount of' maGnetic flux crll1. 

actually leave the sun since magnetic reco!Ulection cannot 

occur very efficiently ~len the relative separation of 

the dipole is large (V. Krishan 8:: E.R. Priest*). 

Pressure in coronal loops: Spatial variatio.ns of pres­

sure in coronal loops has been studied by usinIT the 

statistical theory of :t--lIlD turbulence. Attempts are now 

being made to study the time variations of pressure. 

This is done by studying the nonlinear wave-wave inter­

action processes which govern the dynamics of the 

veloc i ty and magnetic .fields in the coronal loops. The 

invariance of the total energy and the magnetic helicity 

is actually shOwn by numerically solving the MilD equa­

tions (V. Krishan & E.H. Priest*). 
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THE SOLAR SYSTEM 

Spectrovhotornetry of' cornet Halley: Extensive observa­

tions or comet Halley which were done using the 

tel.escopes at Kavalur and l\.odaikanal were under al1alys is. 

The comet was observed on 6 nights in 198.5 ~ovehlber and 

December and on 11 nights in 1986 Narch, April and Nay, 

with the automated scanner at the f'/1) Cassegrain f'ocus 

of' the l-m refl.ector. The scans cover either the rallt;e 

:from 3900-6200A or 4500-7200A.. The spec trulR seaus 

obtained with the 26 arcsec entrance di.aphraf,>'Jll at the 

nucleus show the emission bands of C){40.50), Cll + eN (0,1), 

c 2 ( 1 , 0), NH 2 ( 0, 13,0), C 2 ( 0,0) C 2 ( 0, 1) and C 2 ( 2,4) and 

also their Changes with the heliocentric distance r. 

One interesting f'eature of' the spectrum is the presence 

of' NHZ emission. Emission :from NHZ(U, 7, 0) was seen 

in the scans of November and extended til.l 7200A. 

NH Z (0, 13, 0) emission at 4900A seen onl.y marginally in 

the November and December scans, became unusually intense 

after per ihel ion and was seen to extend to more than 

1.5 arcmin :from the nucleus within the coma. NH'J (0,10,0) 
.::. 

was also present close to the NaI emission on all the 

scans o:f March 1986. On 6 nights, besides the scans at 

the nucleus, the entrance diaphragm was systematically 

displaced to locations in the antislIDward direction, 

thus sampling newer regions within the coma as far as 

2 arcmin :from the nucleus. On:3 other nights, scans were 

obtained with the same diaphragm at locations approxima­

tely normal to the sun-comet radius vector. The ~luxes 

in all the emission bands and in the continuuln, and also 

the to tal number of molecules of each spec ius have been 

C ompu ted :from these scans :for the nucleus cUld for other 

regions sampled wi thin the coma. The high ::putial 

resolution provided by the :f/13 set up, made it possible 

:for the first time in the cornetary observations to 
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derive the spatial gradients an.d the spatial asym­

metries in the distribution of the molecules and dust 

within the coma (K.H. Sivaraman, G.S.D • .l3abu, .B.S. 

Shylaj a & R. H.ajamohan). 

Spectra of comet Halley were also recorded in 

1986 April at the 1.5 m telescope at ESO, using the 

Boller & Chivens spectrograph equipped with a Retican 

detector. The spectra cover the wavelength ret;ion 8000 

to 10J50A with a re~olution of' alJout 2A (K.H.. Sivara.man 

& A.K. Pati). 

Near-nucleus studies: A nwnber of images of the COma 

of comet Halley have been digi tised and employing image 

processing software developed at the Institute, the 

structural features within the coma have been brought 

out. Detailed studies concerning the velocities, 

recurrence of jets, etc. are in progress (K.l\:'. ::iivaraman 

& A. Bhatnagar). 

Photometry of comet Halley: The photometric fluxes of 

the comet measured through the narrow-band filters 

recommended by the International Halley ~~atch have 

been computed from raw observations.. These fluxes sho\{ 

most unexpected kind of sinusoidal brightness variations. 

Detailed study on this phenomenon is in progress (KoR. 

Sivaraman, G.S.v. Babu, J.S. Nathan & R. Hajamohan). 

Astrometry of comet Halley: Astrometric measurements 

of comet Halley, on six different dates during the 

1985-86 apparition, have been completed (S.P. Bacare & 

K.K. Scaria). 

Occultation b~ comet Halley: A seventh maGnitude star 

was spectrophotometrically monitored as it was occulted 

by the coma of comet Halley on 1986 April 11. Nine 

scans were obtained through different regions o:f the 

Coma (R. Vasundhara). 
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.£ometary dust environments: Photographic plates of 

comet llalley and comet West have been analYlGed, usints 

a PDS In icrodensi tometer and image-processing techniques. 

li'or each plate isodensity contours are obtained. 

C ompar ison of th(~se results wi til calculated synchrones 

and syndynes, using .I:<~inson-Probstein tlleory for comet 

dust tails would give size distributions and compo­

sition of dust particles. Angular distribution of the 

scattered intensity and polarization has been calculated 

using power-law size distributions t'ur spherical. and 

non-spherical, absoruing and nonal.isoruing particles. 

These results are used to in.fer size, shape and composi­

tion of cometary dust particles (D.B. Vaidya). 

'1'he dust grains in the coma o:f comet \vest: The observed 

variation of' reddening as a function of the hel iocentr ic 

distance and the spatial var iat ion of redden inl~ wi thin 

the Coma of comet \vest in the visual wavelength range 

have been considered to infer the properties of the 

cometary dust grains. The relevant model incorporates 

the variation in the size distribution function as 

well. as the composition of the spherical grains. The 

real. part of the complex index of refraction (m = m' -

i mil) is chosen such that ro' = 1.6. The imaginary part 

is required to vary :from mil = 0.2 to 0.05 over the W:lve-

1 0 4 t 0 7 r1'h1.'S cho1.'ce of refractive ength range • 0 • "m. 

index corresponds to dirty silicate grains. As a by-

product, the model also satisfies the observed polariza­

tion and albedo of comet \vest (G.A. Shah &. h .• S. h..rislma 

Swamy*) • 

Comet Wil.son: A photograph of comet Wilson. was ta.kell 

on 1987 f.tarch 28, using the l-m tele::;cope at, li..uvalur. 

Hore observations are w"lderway (K.R. Sivaraman & G.S.D. 

Babu) • 
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19R occul tation of Saturn; Heduction aIld interpreta­

tion of the data on Saturn occultation at 19R, obtained 

on 1984 May 12, was completed. Comparison of the ;-':aini 

Te>1 and Kavalur light curves suggests that the extinc­

tion signatures ar'e possibly caused by irregular density 

enhancemen t of' iOllS, charged dust grains or gas. 

A possible explanation of the asymmetry in the 

immers ion and emersion 1 ic:ht curves at 12.5 ,saturn radii 

The asymm(; try poss ibly arises due to 

dLfferent density gradients of absorbing matter on 

either side of equatorial plane. An uppar limit of 1500 

kIll has beGn set on the vertical thicicness oi~ the poss ible 

ring system, whicll is in conformity .,ith the Voyager 

results for the E ring of Saturn (J.C. Bhttttacharyya &: 

1(. Vasundhara). 

Pluto-Charon mutual events: Photometric observations of 

the mutual event of Pluto and Charon are being continued 

on the 1-m telescope at l~avalur. Eel ipse events were 

recorded 1986t\'1ay 16. 1987 January 5, 1987 Norch 9, and 

1987 March 25 (R .. Vasundbara). 

A stero id ocellI tf:itionss Oce ul tation of AGKJ + 23° 1108 

by Ceres was recorded on 1987 April 26 using the l-m 

telescope at VBO (R. Vasundhara). 

Occllitation of SAO 185428 by the asteroid JJ6 

Lacadiera was recorded with the SO-em telescope at the 

high altitude site survey observatory of DS'!' in Leh 

on 1986 Hay 12. The lower limit on its ::;i:t::e alonc; the 

direction of the track is estimated to be 119 ~ 5 ~n 

(Arvind l'u:ralljpye & G.S.D. llabu). 

, A reL.'·ular schmidt survo\·' to discover !:::ichrnidt surveys: ~ J 

fast-mo~ing objects like comets and asteroi0s was 

started in 1987 February. Regular photography of 



19 

region::; or tlky in opposition \"t~re Lione durillL': the 

period February 19 - Harch 9 and are continuing. 

In the February observing run e1 even asteroids \.;('re 

detected out of which seven asteroids had already been 

nlllubered. In one hour exposure, the 1 im i tine magnitude 

of' the telescope is 18.0 on 098-02 plates without any 

filter. The project is expected to yield atleast two 

or three new asteroids per year on an avera;'·e. The 

amateur astronomers of the Bangalore amateur astronomy 

association are planning to take active part in this 

survey project (J.e. Bhattacharyya & R. Hajamohan). 
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'I'H!!: STA.H.S 

Supernova 1987A in the Lar,":e l'iu{':ellanic Clolle:: The 

most exciting astronomical event of the year was the 

supernova (SN 1987A) outLurst in the Large 1.luffellanic 

Cloud. The supernova \1la::; di::;covered by Shel ton t 

Duhalde and Jones on 1987 February 24 at naked-eye 

br igh tness. The information reached the lnsti tute 

the next day, and the l-m, O.75-m and O.40-m reflectors 

were pressed into service for continuous monitoring 

of the supernova beginning 1987 February 26. Several 

spectrograms and photoelectric spectrum scans were 

obtained; some polarization measures were tru<en in 

collaboration with the scientists at the Physical 

Research Laboratory, Ahmedabad; photoelectric photometry 

was also attempted though the altitude of the super-

nova above horizon was very low. A large number of 

scientists of the Institute participated in the observa­

t ional proe:ram. The unalys is 01' the da ta is in progress, 

whereas some preliminary results have been communicated 

to IAU Circulars. 

The spectrum showed considerable chang'e during the 

month following the outburst. The P Cygni profile had 
-1 

an absorption minimum at N-164oo krn s on February 26 

which continuously decreased in rnQgnitu~e, reaching 
-1 -7700 krn s on March 22. The lines of Fe .1.1. yi~lded 

much lower expansion velocities. In audition to the 

lines of H and Fe II, also lines of He .I, Na I, Sc .11, 

and Ca 1.1 could be clearly identifi~d. The KI 8680A 

I ine continuously brightened with time. The lines oi' 

C a I, OI and .t-lg I were also possibly present. By the 

end of March, the H~ profile became narrow, and 

double-peaked with peak-to-peak separation of ,,,1400 

km 8- 1 • This is sllggestive of an expnmHne shell or 
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r lng' of gas. The anomalous brightness 01' NL 8600A 

1 ine suggests cn.hancement of nitrogen abundance in the 

ejected shell. 

Neutrinos from SN 1987A: The neutrino detection from 

SN 1987 A cl aimed by several groups has been used to 

put limits on neutrino properties such as rest wass, 

decay time, oscillations etc. It is sllo\ffi that the 

energy range and flux of the detected neutrinos is 

consistent with the collapse of an O-Ne-Hg stellar core 

and formation of a neutron star at the distance of LMC. 

It strongly supports the idea of neutrino diffusion in 

the dense core with large optical depth ()104 ) prior 

to their escape from the star rather than prompt 

release. 

The observed neutrino flux is .olso ShO\ffi to put 

r ather severe constraints on emiss ion of exot ic part iel e 

spec ies such as axions and phot inos in the supernova 

producing processes (C. Sivarrun). 

High angular resolution interferometrv: Prel iminary 

attempts to record 30 ms exposures of bright stars on 

commercial 16mm film by mounting a Bolex-Polliard movie 

camera at the Cassegrain focus of the l-m reflector 

proved encouraging. In order to resolve the speclcles, 

the f /13 beam \,ras magnified us ing a Barlow lens, ,,,i th 

different eljllargements depending on tho dis tanco of the 

camera focal plDIle from the lens. Speckles of various 

stars were recorded: CXLeO, C(CNi, ~Gem etc. using 

typically a f/90 beam. The 2.99 mag companion of ~ Gem 

was also registered on the film even for 6 ms exposure. 

A more sophisticated version of this camera is beinG 

developed for use at the Cassegrain focus 01 the 2.)-m 

VUT (S.K. Saba, 1'. Venkatalcrishnan, A.1'. Jayarajn.ll & 

N. Jayavel). 



The Fried's parameter rO was identii'ital as a 

physical scale in the wavefront over which there is 

typically 7f rndiaTls of nns phase difference. Computer 

simUlations of phase scroens following a power law 

with Lorentzian tail in power spectral density distri­

but ion sho"\ved a res idual non-blurred c ore of the poin t­

spread function whenever the telescope size was larger 

than the largest eddies in the turbulence (P. Venkata­

k.rishnan & H .• li. ::>hevgaonkar). 

A method has been developed to determine the proba­

b il i ty of arrival of a ray of light in a particlllnr 

direction for propagation of light through the turbulent 

atmosphere of the earth, taking into account the random 

fluctuations in the refractive index due to turiJulellce. 

Steps are indicated for the final intensity calculation 

(S. Chatterjee). 

The intensity distribution in an overexposed 

photograph of a star was qualitatively studied 9 where 

the exposure time was varied from 10 to a fe'W minutes, 

i. e. time scales much larger than the speclcle-boiling 

time. The blurring of the image is sought to be inter­

preted in terms of atmospheric turuulence (S.1\.. Salla, 

S. Chatterjee, K..E. Rangarajan & D. Hohan Rao). 

Some experiments on digital filtering and convo-

1 ution and deconvolut ion of images have been purformed. 

The practical difficulties 'Were noted and overcome. 

Various programs und subrout ines 'Were added to the 

I ibrary of VAX-l1!780 at Kavalur. The important f.lll1ong 

them are programs for (a) magnification, (b) shearing, 

(c) rotation, (d) 3-D plot, (e) print and (f) clipping 

of' images (K. Narayankutty). 
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Tr<:1.Dt'lf'er o:f Ii r.I it . ~ 1 supergl.ant chromosphere::;: Til0 

expand ing chromospheres of late G and h. supert.;iau ts 

produce strong He..: absorptions with blue displaced 

cores and small emissions flanking the absorption either 

on the blue side or the red side or both. In earlier 

work (Susluna V. ]:''1a11ik 1986 H.N.H .• A.S. 222, 307) the 

chromosphere was modelled as a non-LT.Ii:, spherically 

symmetri.c, expanding, isothermal atmosphere with an 

incre as ing 'Veloc i ty gradient. This ,v-ork has now been 

extended by including appropriate temperature structure 

in the Chromosphere. ~xtensive compntations have ueon 

performed :for u variety of temperature structures, 

chromospheric extents and optical depths. With a linear 

gradient in velocity, the density law is implicitly 

f ixed 1~or an assllmed mass conservative :flow.. An 

important consequence of the temperature and density 

structures is the depth dependence of the n = 2 popula­

tion which controls the structure of the HO( profile. 

The n = 2 population does not follow the outward fall 

in the total H density, instead goes up steadily 

because of the temperature rise until a high enough 

temperature (depending upon density) is reached when 

ionization from n = 2 becomes important. 

the n = 2 population stars declining. 

As a resul t, 

A direct outcome of inclusion 01' temperature 

gradient and ionization is that the 110( optical depths 

are consistently much higher than for iso-thermal 

c alculat ions for the same dens i ty. In the pure scatter-

ing case for a static medium using a temperature distri­

bution where the plateau exists only tow'areis the very 

outer layers, symmetric blue and red emissions appear 

flc:mking the ausorption. With increasing velocities, 

th(:l al.lsorption core moves blue"ard reducing the blue 

emission while the red emission increases. Higher 

extent and larger optical depth also yield enhanced 



red em iss ion aJ.1.d darker absorption. Compar ison uf' the 

observed prof'iles with the computed unes give initiul 
9 11 :3 densities in the range 10 - 10 cm- and line-centre 

optical depths of' HO{ in the range 10-2000. The ma~s 

outflow rates are substantially low~red - they nOli lie 
-7 -9 -1_, 

in the range 10 - 10 1-11:) yr (::iuslun<1 V. Hall ik & 

D. C. V. Hall ik) • 

Snectrosco IJ¥ of G and K supergiants in the yellow'-red 

region: Observations of cool supergiants in the yellow­

red region are being continued. ::)pectra of HD 62576, 

BS 5171, HD 137709, j3Arae, 8Sco, o(Ori, AVel, 84 UHa, 
1 E Gem, 11 Per, <T' CJ:vla, 0 CMa "ere obtained at the l-m 

telescope with the UAGS employing the 1800 I mm- 1 grat­

ing and the 175 rom camera giving a dispersion of IV 28A 
-1 

mm • Apart from H Ol, the Na I D 1 ines at 5890-5896,A. 

and J\. I I ine at 7699A are also found to have asymrne tr ie 

cores. Blue spectra covering Hf> - Ca 11 H and K have 

also been obtained for a few bright stars. Analysis of 

these data is in progress (Sushma V. Nalli1c)o 

Alpha Cfgni as a radial velocity variable: One hundred 

and twenty three radial velocities for ~ Cyg are derived 

between December 1977 and October 1982. These photos­

pheric velocities are derived from N I lines ncar 8700A. 

Semiregular variations in radial velociti.es are present 

with periods of 7 to 20 days. The range of variation 

of. 14.3 km s -1 observed in the present radial veloc i ties 

of 0{ Cyg is close to the sum of the amplitu.des (10.411-

km 5- 1 ) of all the pulsation periods from 7 to 101 days 

and is also approximately equal to micro- and macro-turbu­

lent velocities (b-1. Parthasarathy & D.L. Lar:lbert*). 

Spectroscopy of southern Cepheid fJ Dor: Atmospheric 

abundances have been derived for high galactic latitude 

Cepheid f3 Dar at various phases of its pulsation cycle 



using detailed model atmo.:.:pher·'s and - ~ s~ectrum synthesis 

technique. It is found that for its hieh galactic 

1 ati tude, the s-process elements are only mildly def i­

cient. The !i'e group elements are almost solar in 

a bundanc e (S. G ir idhar ) • 

UU Her stars: A project hus been commenced on the 

study of the atmospheric properties of' UU Her stars. 

Stromgren photometry f'or a sample of' 30 stars hus been 

carried out with the 1.5-m telescope at San Pedro Hurtir 

observatory and high resolution spectra of bright 

members of the group have been obtained using echelle 

spec trograph at the Cassegrain focus of the 2.1m 

telescope at San Pedro ivlartir. Analysis of the data 

is in progress (S. Giridhar & A.A. Ferro*). 

H ydror:en-def'ic ient stars: Reticon spec tra obtained with 

ESO 1.5mtelescope of the hydrogen deficient (WC 10) stars, 

He 2-113 and CPD -56°8032 have been analysed. Particularly 

the nebular spectrum of the two objects was studied with 

a view to obtaining the abundances. Earl ier studies 

by Dahari & Osterbrock, and Goodrich & Dahari, of the 

other tw·o members of WC 10 group, V348 Sgr and H4-18, 

indicated high aiJundance of oxygen in M4-18 and low 

abundance of sulphur (compared to the solar abundance) 
-1 

in VJ48 Sgr. Our study is based on the 78A mm und 

228A mm- 1 reticon spectra in the region of 5535-11000A. 

The electron density and temperature have been estimated 

from the 1 ine rat io of 5755A and 6548A of G\J·ll] and 

8727 A and 9850A of LeI]. \l1e also used the radio flux 

densities for estimating the physical :parameter::;. The 

results show that in CPD -56°80)2, sulphur, nitro~en 

and oxygen seem to have solar alJundances wht:reas carbon 

and neon are enhanced. The sulphur a~)undance in He 2-113 

also appears to be solar. 
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There appears to U0 a systemutic behuviour in Lho 

nebular properties of these f'our objet: ts O:fI";C 1J 

group. He 2-113 ~~ich has a hotter central star 

(30000 .I.\,) h.as a compact nebulosity and hio-11 electron 
5 r 0 

density Nl0 cm-J ; CPD -56°80)2 with a cen~ral st~r 
at 23000-26000 K has a nebula of 1.3 arcsec extent with 

electron density of 2 x 104 cm-\ V348 Sgr with n central 

s tar at 20000 II.. and optical nelJulos ity of 18 arc sec 

extent has an electron density of 103 cm-3 ; 1-14-18 is wore 

like CPD -56°8032. All the four stars appear to have 

roughly the same luminosity. In the H-H. diac:ralll they 

scatter around the theoretical evolutionary track 1'or 

a post-asymptotic giant branch star of 0.56 M as 
~ 

computed by SChonberner. This trend of hot star surroun-

ded by high dens i ty cOmpac t nebula and the cool star 

with low density extended nebula indicate that the 

stellar evolution might be from left to rieht towards 

aSYfupto t ic giant branch s tars for a second time and 

might form a linlc with It CrlJ type stars. 

The reticon spectra of DY Cen, a hot k CrH start 

ShO,,"5 the presence of Paschen lines of hyurogen in 

absorption and H-alpha in emission indic~ting that 

there is some hydrogen in the star (N. KamGswara 1<.ao). 

Radio observations of hydrogen deficient stars 

and nebula obtained with Very Large Array (VLA), in 

the B/C hybrid configuration have boen analysed. The 

observation at 6 cm have been obtained of 'D S~r, VJ!18 

Sgr and Abell 58. Abell 58 was also observed at 2 cm. 

Only upper limits to the flux density could be set for 

these sources. A new radio source at 6 cm ~"as found 

in the field of 1) Sgr. The upper limit for 6 em flux 

density of V348 Sgr sets an upper linlit to its reddening 

as B( JJ-V) ~ u. 65. The hydrogen defic ient planetury 

neuula A58 shows much lower radio flux than expected 
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from the infrared-radio flux density re1ationship of 

P lanetary nebulae.. Thl.' s pro t per y seems to Le CO~ilon 

for other hydrogen deficient nebulae also (A30, A78) 

( Ni. l'arne swar~a l~ao, ~ ~ V .. H. Venugopal*, ,A.R. Putnaik*) .. 

High resolution IDE spectra by H Cr13 and '6Cyg 

obtained by us are being analysed using the starl ink 

package with our VAX 11/780 sys tern at haval ur. The 

absorption spectrwn of both stars match well except 

for the few resonance lines of Hg II, Fe II" l-ln II, 

Mg I etc. These lines in H CrB show P-Cygni type 

profiles with two absorptions at -53 km s-l -17 'I km 

-1 . d' t' S ln lca l.ng mass loss. The profiles are being 

studied to estimate mass loss (N. l~wncs\ial'a Hao & 

S. Giridhar). 

A program of survey of hydrogen-deficient stars 

in LHC has been started with the Uh Schmidt objective 

prism plates (1<.. Vasundhara; N. Kameswara Hao & D.ll. 

M organ*) • 

Study of peculiar and metallic line stars: The obser­

vations of 5200A feature in many Ap stars have silown 

periodic variation in some cases. Many more Am stars 

in the southern ree-ion and others reclassified as Ap 

and Am stars in the latest edition of the Bright ~tar 

Catalog were observed in order to derive the physical 

parameters 1 ike effect ive temperatures, radii aJld 

bolometric corrections (G.S.D. Babu & B.S. Shylaja). 

RS eVn systems and related ob,jectsl As part of an on­

going programwe on HS CVn system::> and related objects, 

photometric observations of V711 Tau, UX Ari, II Peg, 

DM UMa and llD 116204 were obtained in 13 and V on Hcvel'al 

nii',hts during 1987 January-Harcll. The JL~-cm telescope 

at Kavalur was used £'01' this purpose. Heduction of 

the data is in progress (S. Hobin & A.V. lI.nveendran). 
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Study or liLt b inar Les1. Among the members of t.he 

galactic cluster NGC 6231, the \vH. members HD 151~J32 

and ED 152270 were studied for understanding the flux 

variat ion" In the case of lID 152270, which is an 

established spectroscopic binary, the flllX variation 

of var iOlls emiss ion 1 ines sho,{ a seatter over the 

o rbi tal phase.. Ho\Vover, the highes t axe i tat ion 1 ina 

flux, e.g. C IV, shows a decrease near phase u.l~ which 

impl ies that its origin is closer to the photosphere • 

.in the case of' tiD 151932 there is an irreg'lllar varia-

t ion of' £'lux and the monochrOmatic mag;nitudes at the 

continua, f'ree of emission line effects, give an appro­

ximate period of auout 6 days, which value Can be 

improved only by continuous monitoring. 

The behaviour of the 4686A line of He II Has 

studied for flux variation in many \tJN binaries. The 

radial velOCity variations also show a marked difrerence 

relative to the nitrogen lines. This may be explained 

in terms of the asymmetric distribution of line-emitting 

material, since the proximity of the companion seems to 

have an ef:fect on this behaviour (B.S. Shylaja). 

Proto-planetary nebulae - II : Luminous F-G stars: The 

far-infrared (ll{AS) excess are found in ten lUlninous li'_G 

stars. The far-ini'rared :fluxes from these stars are 

due to large amoun ts of dus t uround thelu. Tile tempera­

tures, lUllIlno::;i[;ies, and lllasses or the ellIst envelopes 

are derived. The :far-IR luminosities and dust masses 

are similar to those observed in planetary nebLllae. 

The mass of the dust around lID 187885 (B'5Ia) <tIlti lID 
-~) 

179821 (G5Ia) is of the order of 10 jl\}* .Lf the ratio of 

gas to dust mass is auout 100, as it is in the inter­

stellar rnediwn, the total shell masses are between 0.3 

and 1 H0 - These stars appear to be similar to liD 161796 

(N. Parthasaratlly and S.H.. Pottasch 1986, Astr. Astrophys., 
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lli, L 16). The re~u1ts suggest that thosu til.;.ll"ti 

s uff'ered extensive mass loss on AGlJ post-AGB sta{~c nnd 

are now in protoplanetary stage of' evolution (S.I{ • 

.P 0 t tasch* & H. Parthasarathy). 

The PFoto-:)lanctary nebulae - III : BqL -land rc1uteu 

s tars: The emission line B stars showing abnorlllnl 

spectra and strong forbidden emission lines were 

designated as BQL lstars by Wackerling (1970). In 

addition to emission lines the spectrum of' these stars 

shows P-Cygni type profilos and also shell component. 

The far-infrared IH.AS flux distribution alld colours of' 

fifteen poculiar clilission-llne stat's (UQ [ ] ) are fOllw.l 

to be similar to that observed in YOLUl6 compact planetary 

nebulae. l"rom the far-infrared fluxes the tewpcratures, 

1 uillinos i ties and mas ses of' the dust envelopes are 

estimated. The observed circllDlstellar dust sl1(>.]1::3 Hrouud 

these stars are a resLll t of severe mass-loss on the AGB 

post-AG1:l s taLSe of evolution; these are in transi tion 

sta{;e and are proto-planetary nebulae and the cerltral 

s tars are rapidly evolving to"WaI'ds hotter spec tral. types 

(H. Parthasarathy & S.R. Pottasch*). 

The far- infrared (n·ct\.s) excess of steep - Balmer 

decrement objects: From the low-dispersion objective 

prism survey, SandLlleak & Stephension (1973) foulHl 50 

stars with very strong lIO(. emission and very "Weal..: or 

absent emiss ion in II f3 and hieher order Balmer 1 ines ; 

also the continuum in the blue-green region i~ very weak. 

They have described these stars as unknown type (X) "With 

very steep Balmer decrements. lve have analysed the far­

infrared IRAS data of these objects. Out of' the 50 

s tars with steep Balmer decrement, 34 w'ere f'ound to be 

UtAS sources. The dust temperature of' these obj ec ts 

is found to be in the range 01' 140 - 300 1\.. Tho ll{ 

f'luxes ai' these objects are in the ranC;e ai' 1.25 x 10- 11 
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to 1.8 x 10- 13 -2 
,. In The large ratio or luLu.L IH. 

flux to visual region flux ~ug~ests that the hot stars 

are embodded in dust envelopes similar to that observed 

in the bipolar planetary nebulae. The IhtAS data 

that these obJ·ects a1'e y t 1 t . oung compac pane ary 

nebulae. The central stars are late 0 - early 13 type 

emiss ion line stars anLl. are obscured by the circulIl­

stellar dust envelopes (~1. Partll<.toaratiIY, S.R .. PotttlHch* 

& R. 011 ing*) • 

Polarimetry 0:(' AH. Puppis and R Aguurii: Polarizat ion 

observations of' the remarkable H.V Tauri stac ~\R Pup 

have been obtained. The light variations and ItI. excess 

a 1. ong-wi th I inear polar ization have been studied. The 

energy dis tribution from V to 100?m show three compo­

n ents - (a) a variaLle Il'_G sU'per-giant, (b) ho t dus t 

characterised by 1000-800 h. blackbody, and (c) a cool 

dust component characterised by a blackbody 01' 250 K. 

The polarization as well as the light minilOa seem to 

follow a period of 75.3 days (the recent light curves 

shows a lonC;er period indica tine the presence o.f other 

oscillations) and there is all increase in the linear 

polarization around the time of' light minima, tile amount 

of' polarization being high in the U band. The position 

angle is roughly cons tan t for U to I bands at 120..± 7° 

at the time of light maximum. However, durinG the minimum 

the pos it ion angle changes :from 87° in U to 110 deerees 

at H. fil ter. A model of the star surrounded by a dust 

torus and bipolar scatterintr lobes. is be inG prupo~ed 

(A. V. Raveendran, N. Kameswara Hao, M.R. Desllpanc1e*, 

u.e. J05h1*, & A.h. Kulshrestha*). 

L ineur polarization measurements of' the H Aqr 

5 ys tern s.1:10\iS s tronc: wavelength dependence in bo til the 

aruount and position angle which i5 ul::;o strullgly time 

dependento There is a large variation in. porcuutD.{;e 

polarization in the ultraviolet whereas the- variation 
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decreases towards the red region. Contrary tv the 

variation of' percentage polarization, the variation 

in position angle is small in U band a1l<l ~D.rl5e in. the 

a ther bands to'vards the red regioll. These observations 

support a binary model in which a hot whi te sub<1w·arf 

accretes material from a Mira variable :forillinc dust 

around the s ubdHarf'. When the accreting mass exceeds 

a critical limit a jet-like structure at the polar 

regions 0:(' the subdlVarf is formed. The U-bund posi tion 

angle variations are su[~·gestive of precession of the 

jet-like structure (H.R. Deshpande*, U.C. Joshi*, A.K. 

Kulshrestha*, A.K. Sen*, N.K. Hao & A.V. Haveendran). 

Novae: The recurrent novae HS Uph iuchi alld T Coronae 

Horeulis wure monitored spectroscopically durinG t~oir 

quiescent phase. Hecent classical novae - Nova eYe-lIi 

1 Sl86, Nova Andromedae 1986, Nova Centauri 1986, and. Nova 

Hercul is 1987 were observed spectroscopically during 

their outburst. Spectra of old nova GK Persei were also 

recorded during one of its lIlinor outl>ursts. The spectra 

cover a range of 4000-7000A at a reciprocal dispersion 
-1 of N 100A mm ,and were. recorded photographically 

with or 'vithout employing an image intensifer (G.e. 

Anupama & T.P. Prabhu). 

The spectra of Nova LW Serpen tis, obtained during 

its outburst in 1978, have been analyzed. The spectra 

cover a range of A>-4000-8000A with reciprocal disper-

s ions ranging be tween 30A mm- 1 (only H ~ line) and 600A 

mm -1. The nova was characterized by a lack of' promillent 

principal 

eNO. The 

structure. 

absorption, and a i'nst evolution of 1. in ... ~:-:; of 

emission line of' il~ showed considoru~le 

A kinematical model of' the she.! 1 0[' Lvi Ser 

is proposed based on the structure of II r::.( prof'ile. The 

model cons ists of' eq uatorial rinl~s and polar en!'::; embed­

ded in a prolate ellipsoicial shell whose lIla.joL' <txi:::; lies 

close to tho line of sight (T.P. PraLhu & (;.G. AllUpilIllU). 
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Shock accelerated particles in type 11 1· • __ S l "urn OV uc-!,. 

The anomalous calc iwn enh,Ulcement in the cosmic ray 

spec trllnl ill the E:lnt::re'y rullC'e 10 14 _ 10 10 eV per IlI1C} ~u~ 
is shown to be associuted with SN-.lI involving tj-15 1-10 

prodllc ing overabundance of Ca/l"e wIdcll can be as high 

as ten. The cumulative effect of acceleration from the 

neutron star as well as the shock acceleration in the 

supernova remnant in the pre-Sedov and Sedov phases is 

shown to lead to a limiting energy for calcium nuclei 
. 15 16 
~n the ranee 10 - 10 eV per nucleus .. Ti.l.l:4J streng-

thens the bel iof that SN-II are sources of tllcse 

cosmic ray particles (C. Sivararn). 

l'u1sars: A work on sOme general re1ativistic effects 

(of large spacetime curvature and rotation) on radia-

t ion from a fast rotating neutron star, relevant in the 

context of fast pulsars "lth periods in the millisecond 

ran.ge has been in progress. A hitherto unknown effect, 

namely, a variation in redshift over the cone of enlis­

s ion from a fast pulsar has been noticed ,,,hich leads 

to an intrLnsic di.spersion in a pulse (il. Datta & H..C. 

Kapoor) • 

Deshpande devised a scheme to enable high-time 

reAolution observations 01~ highly dispersed pulsar 

signal s , involving a basic swept frequency ded iHpersion 

prucedure. A new method was used to avoid tho need for 

gain cal ibration of individual frecluency CIWIlllCl s, CIS 

well as the need for aLsolu te synchroll izut ion ~)t' tlw 

sweep. It is shown that with this method h iglH:lr 1'eso-

lution can be obtained for strong pulsar signals. 

SuitaLJle observational procedures along with soft,,,are 

algorithms, were developed for this purpose. Use o~ 

this scheme has successfully demonstrated its allility 

to observe pulsars having dispersion measures a6 high as 

35 em -3 pc , with high sellS it ivi ty and high resol u t ion. 

The highl ights of' the resul ts obtained us ing ttli:=; sys tern 
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include (1) me[(8uremen ts of average pro:f iles for four 

pulsars at 34.5 lyiHz (l)SRs 0628-28, 08]4+uu, O~llJ+10, 

1919+21) with high time resolution and sensitivity; 

(2) a marginal detection 01' inteI'lmlsB emission in th..:l 

case of :PSi{ 0628-28 j (3) ausence of significant in ter­

pulse or off-pulse emission in those cases where signi­

f'icant interpulse emission has been reported at 25 f.lHz 

by the Soviet observers; (4) the scaling law for 

intrinsic pulse Hidth as a function of frequency w~!s 

shown to brealc down and in one case, (PSH. 0628-28), 

the intrinsic width at )4.5 HHz appears to be smaller 

than at high frequencies; and (4) it is cl~arly demons­

trated that estimation of interstellar scattering from 

the observed pulse profiles at low frequencios con bA 

unreliable and misleading. 

Hotation induced quadrupole deformation e1~fects 

on the strtlcture or fast pulsars were investigated, and 

the eccentricity and the quadrupole moment of' a fal;5t 

pulsar 1 ike PSR 1937+21 were calculated for an exhaus­

tive set of presently available realistic equation of 

state models of neutron star matter (E. Datta & J. 

Thomas) • 

Theoretical work on the possibility that period 

derivatives of pulsars are affected oy kinematics was 

continued. The preliminary result that sucll a possi­

bility strongly exists was found from the correlation 

of the observed transverse velocities of seventy 

pulsars and their period derivatives. 1 t i~ arc;ucd 

that a proper lUlderstanding of the concept of time 

would indeed produce such a result. The resul ts are 

con trovers ial and if real, has far reaching conSCtluences 

in the inter1retation of the ol)servcd pc:riocl dOl'ivativ0S 

of pulsars \R. H.ajamohan ). 



tionopole flux limits: l"or a magnutic fh~ld of 10 12 

gauss, the usual bounds on the monopole flux from 

neutron star nucleon cutalysis apply only for mono­

poles with energy >10 15uev, or ). 10 12GeV for milli­

second pulsars. Otherwise no catalysis occurs. Ji,ven 

for monopoles of l;::lrger masses, their l.ein~ trapped 

ins ide the neutron star depends l?ens it ively on the 

internal struc ture of the star, espec iully if it has a 

superconducting core. For pion superconductivity~ the 

magnetic field caIl accelerate the monopoles out of the 

star (C. Sivaram). 
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THE INTEHS1'.l!:LLAH !'-1EDlill-l 

Planetary nebulae: In continuation of the work stnrted 

a couple of years back in cOllaboration with PHL, 

Ahmedabad, a pressure-scanned .l!'abrY-1'erot spectrometer 

was used to obtain [0 III J 1 ine profiles in several 

planetary nebulae. The Lipolar planetaries NGC 650/1, 

23l~6, 2440 were scanned in many positions. 1n several. 

of these, the l)rof ile shows clear spl it as ev idcllce of 

expansion. In NGC 650/1 the profile sho\IS complex 

triple structure in the north-eastern. lobe but no 

structure in the centre and south-ea::>terll. lobes. In 
-1 NGC 2440 we find a central expansion of 15 Ian s while 

in the two outer lobes 30 arcsec apart tho splits yield 

expansion velocities of 22 km s-l (north) and 18 kIll s-1 

(south)o In the centre of NGC 2)46 (15 arcsec aperture) 

the Lo IIIJ 1 inc also shows a spl it indicatine- a low 

expansion velocity of 6 km s-1. 

In addition, a pieza-electrically scanned l"ahry­

Perot spectrometer has been used to obtain H 0(, [:s II] 

and ~ II] profiles in NGC 1535, 2346, 211-40, 2818, 4361, 

6302, and IC 4593. Both NGG 2440 and 6302 show ::;trong 

~ IIJ signals with clear splits. Reductions are in 

progress (D.C. V.· Malli1,. S.K. Jain, B.G. Anandarao*, 

D. Banerjee* & J.N. Desai*). 

Roticon spectra of planetary nebulae NGG 24/~O, 3132 

and 6572 'Iere obtained using ESO 1.5m telescope and the 

Boller & Chivens spectroeraph, with a view to studying 

the 19 Il lines 8727, 9823, 9850A• Some of the spectra 

have a resolution of 6A in the range 5500-1~300A, 'Wh~reas 

others 2A in the range 8000-10300A (N. Kameswara ltao & 

A.K. Patt). 
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l-lultipl~hell planetary nelmlae: It ho.s recently lH.H~n 

realised that as many as 5001.: of tl I" 1e plallotury noLJulae 

have multiple shells. The role of dU$t in the evulu-

t ion of such nebulae (HSPN) has been studied. Shells 

that are ejected later absorb radiation from the 

c en tral s tar and In"l'e tIle tIll . ~~ ou er 51e inv1sible optically 

for tV10 J yr, during which time the H~PN is a strong 

infrared source. These considerations lead to the 

conclusion that all planetaries may in rue t be f-1S1'N alld 

many cool infrared objects might have faint hydrog!:m 

line emission surrounding them for which a search ::;hould 

be made (ll.C. Uhat). 

Models of interstellar dust: Precise calculations of 

interstellar extinction and polarization have beca 

performed, using the scattering efficiencies of spheroi­

dal (oblate and prolate) particles. In particular, i'or 

an Oort-Hulst-Greenberg si:t:e distribution we have 

computed the ratio R of total to selective extinction 

and the \vavelen~th of maximum polarization A for 
max 

various shapes and orientations. lly matching the pre-

d ic ted and the observed values we are able to put 

constraints on various grain models. A quantity ot~ 

interest .:from the chemical abundance point o:f vie,,, is 

V , the volume extinction :factor, defined as the ratio 
c 

o:f totai volume of the grains to the total extinction 

cross-section. We have evaluated Vc for each model 

that reproduces the average observed value of i{ f'..JJ. 1. It 

is planned to extend our cal.culations to other size 

distributions (e.g. the Hathis-Hurnpl.-Nordsiet.::l{ s1:l.;e 

distribu t ion) and complex indices of refract ion (D. D. 

Vaidya) • 
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HADIA'l'IVE 'l'HANS.FJi:H 

~ffects of aberration dnd advection in fa3t hlOVill!!,' 

fluids: The investi[;,ation is continued on the eJ'Cects 

generated on the radia t ion 1'iel<.1 by fl uids mov in{:' with 

velocities to the first order of c, in a mediullI wllich 

se at ters and absorbs radia t ion ill i-ll I:tne-pa.rallel s tra­

tlfication .. The dif.fet'euces betwuen movin1': alit! IlOIl­

llIovin,": flIed.iu ;;lI'e not a::; ~;Jl('C L<tcul al' ,lS lllo~-;c j>l'l.ldIICed 

in a purely scattering medium. It is being investi~ated 

whether or not sphericity has any effect on chaIlC'ing 

the radiation field. Photon frequency redistribution 

is also studied with aberration and advection terms 

included (A. Peraiah & N.S. Rao). 

Compton scat~ne;: The radiative transi"er equation is 

solved incorporating the Compton and inverse Compton 

scattering .. The constraint of conservation of' total 

energy integrated over all freqllenc ies is maintained. 

This will explain the spectrwll from 'I-rays to soft 

X-rays.. 'I'll is is be ing appl ied to 'I. -ray, X-ray sources 

and AGN CA", Peraiah & D.A. Varghese). 

Cosmic masers: l(adLative transfer effect on the maser 

1 ines is studied. Sphericity and geometrical extenued-

ness are considered in evaluating these effects. lhe 

masing ef'fect is produced more efficiently in plan,e­

parallel geometry than in spherical geometry.. Dust 

pI ays an important role in reducing the masine; et'feet 

(A. Peraiah & G. Murthy). 

Infrared emission from dust; Temperature of dust is 

determined f'rom emission of infrared rauintion by 

considering the radiative equilibrium in a mixture of' 

gas and dust. Temperature correction procedu.res are 

employed in a plane parallel and spherical mediu.m with 



different composition of Just and gas. Chan~e5 in 

temperatures due to expanding medium in the presence 

of dust is being investigated (A. Peraiah & H.i". 

Ingalgi) • 



THE GAL AXY 

Capture of :field stars by molecLllar clouds: 

molecular cloLlds (GHC) . ~n the Galaxy, during their 
1 ifetime (r.J108 yr), t can cap ure a si(:;n.ificant number 
of· 1~ield stars. The life of a GLIC ,.. is term inated by 

new star formation giving rise to a star-clu5ter. 

Such young star-clusters will, therefore, contain two 

distinct j;opulatiOIl!:::i of st21.rs: a young population or 
s tars from the recent star formation, and an old popu­

lation of field stars. This mechanism naturally o.x.plailis 

the existence of a number of anomalous objects ill ojJen 

clusters (ll.C. Bhat). 

As::;ocia.tions and clusters: The program or studyinl~ the 

wavelength dependence·of polarization aIld position 

angle in very young associations Wid clusters wus Con-

t; inued. Apar t from oo::;crv ing· sOme 1II0re members of I'u}) 

III Assoc iat ion, some members 01' the cluster NGC 2244 

were alsO observed (S.li. Jain). 

Further, to help interpret tile polarillletric ob::;er­

vatiou.s, spectroscopic observations of the members of 

these systems are also being obtained (S.K. Jain & 

Ram Sagar). 

Hass and a.<?,·e distribution of stars in young open clusters: 

Due to the small aees of young open clusters in co!upari-
8 

son to their dynamical evolution times (IV 10 yr) I the 

mass and age distribution in these clusters can provide 

answers to SOme cruc ial quest ions concerning the iui tial 

mass function (11'11<'), ages of young stars, aad ulti.mately, 

help in unders tanding the s tar formation. processes. 

~lass and age distributions of stars, based on homogene­

ous photoelectric DLlV <lata. and relial>le cl.ustcr member-

ship, are studied in 11 young open clusters. t:iLellur 
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masses and ages are determined by fittines tha theore­

tical stellar models to each starl s position in the lW. 

diagram by means of a.n interpola.tion procedure. 

Analysis of the probable errors in mass determination 

and comparison with masses of binary stars has shown 

that the error in mass is of the order of: or less than 

15 per cent. The age can be found with considerably 

less accuracy. The error in the age estimates strongly 

depends on a star's position in the HR diagram as well 

as on a number of systematic effects such as rotation 

and unresolved binaries. The main cOnclus ions drawn 

from the present analysis are' 

i) The slope of the mass spectrum of stars, x, in 

f:ive young and well-populated clusters is appro­

ximately the same, the average value being 

x = 1.4. 

ii) The slope of the mass spectra of cluster stars 

will be overestimated (rv15%) if the eff:ect of 

mass loss in massive stars is not taken into 

ac count. 

iii) Contrary to soma results on the DofF of field stars, 

we have not found any substantial increase in 

iV) 

slope f:or massive stars (say, N > .5 Mid). 

in general, the clusters under discus::iion do not 

sholv significant variations of mass function 

slope x with galacto-centric distance, although 

two inner ones have a flat mass function (x = 0.85) 

and also clusters are located in a circular area 

with a diameter = 4 kpc with respect to fHUl. 

v) In two clusters (NGC 6611 and NGC 6823) some 

contractinB pre-main sequence stars have mUS$es 

In the classical theory 
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of non-homologous cOllapse sOme additional 

asswnptions aLout the initial conditions of 

star formation are required to explain their 

presence .. 

vi) Age distribution of cluster wemLers indicates 

non-co~val st.;:'1' .formation in these young open 

clusters. 

(R. Sagar, A.E. Piskunov*, V.I. Nyakutin*, & 

U.C. Joshi*). 

lJBV photometry of l'JGC 25'39: Photoelectric U13V magni­

tudes have been determined for 88 stars in the region 

of' the cluster NGC 2539 with an aim to es tabl ish the 

cluster sequence towards the fainter side t the cluster 

membership of' the stars, and to determine the cluster 

parameters. The cluster membership of the stars is 

decided on the basis of its position in the cluster 

field and in the U13V photometric diagrams. Tile average 

value of reddening is E (B-V) = 0.08 ~ 0.02 mag and 

the cluster distance is estimated at 1050 ~ 150 pc. 

From the I-I-H. diagram the following inferences can be 

drawn: 

i) A ,,,ell defined cluster main sequence which 

extends from H == 0.6 mae to M ==:3.8 TIme: is v v 
clearly visible. 

ii) An evolutionary ef'f'ect is clearly vi:::>il>le in 

the upper part of the cluster MS. Somu s tUI'S 

have reached to the giant phase or their 

stellar evolution. 

iii) Based on the f'ittings of' isocl~ones, age 

estimate of' the cluster comes out to be 5 x 108 

yr. 

(V.C. Joshi* & R. Sagar). 



Young open clusters: Continuing the work on faint 

young open clusters in order to use them as tools in 

the study of' the structllre ot' our Galaxy, the follow­

ing cll! s ters have been observed '1fi tl1 the 102-cm LeI es­

cope at Kavallll' employing UBV photometric teclmiqlles. 

OCI 483 681 781 684 

The reductions are in progress (G.S.D. BaLu, J.C. 

Bhattacharyya & l'-'l.N. Anandaram*). 

Dark matter: The recent recommendation of lAU 

commission 33 on Galactic structure to reduce the 

solar distance to our galactic centre from 10 kpc to 

8.5 kpc (a 15% reduction) and solar rotation speed 

around it to 220. lQn s -1 from 250 km s -1 (a 10% slower 

speed) can be shown to accentuate the galactic dark 

matter problem. In particular this would imply an 

increase in the ratio of dark to luminous matter in 

the local group by as much as 2o~b but if neutrinos 

were the dark matter this would not much al ter the 

constraint on neutrino rest mass (C. Sivaram). 
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GALAXIES AND C OSHOLOG Y 

Population synthesis of' I . _ _ {<,aaX1.es: A project on 

population synthesis of' c;alaxies has been g;oin/S on ,~ith 

a v ielv to deriving parameters such as the lui t ial mass 

function, the time of the last major star formation 

event, alld the distributton of metallicity in the 

var ious stellar components. Spectrosc op ic observa-

t ions required are bOing obtained at VilO u::; inc; Lhe 

l-m telescope. To extend the observat ions to rain ter 

objects, and beyond the wavelength ran{jc po::;::;ible at 

VBO, spectroscopic data of good signal-to-noise were 

obtained for three galaxies llild several late-type 

standard stars using the 1.5-m telescope at ESO, Chile. 

The Boller & Ch ivens spec trograph equipped \,Ji th the 

Hetico11. detector system, was used in the spectra]. 

region 5500-10J50A with a resolution of about 6A. The 

preliminary reduction of the data was done at ESO, 

tv1 unich and further redllctions and analysis on the VAX 

system at VBO. 

Apart i'rom standard spectral features normally used, 

many addi tional atomic anu molecular features have 1.;een 

identified for use in population synthesis. The Hing­

Ford band due to FeB, has been detected in at least one 

galaxy, despite the severe difficulties of observine in 

the 1 f' m region ot' the spectrum. This enal>les plac ing 

more stringent limits on the relative numuers of Jate­

type giant and dwarf stars in the galaxy observed. 

Further, more real is t ic values of the llIutJs- tu-J 19ltt 

ratios can be derived. 

Software has been ,,,ri tten to perf'orm detailed 

population synthesis using a nonlinear optirnizat ion 

technique subject to constraints. The <l::>trophysical 



constraints to the problem are derived froIu stellar 

evolut ion track'"'. Trl." al f th ..... s 0 Gse synthes is progr<::uns 

are pre sen tly under way. Programs are a1 so be inG 

written for the models of the evolution of galaxies, 

incorporatinG' the latest stellar evolution tracks 

computed by workers elsewhere (A.K. Pati & J.C. 

Bhattacharyya) • 

String models of galaxy formation: The cosmic string 

parameters required fOr galaxy formation are compared 

with corresponding paralfleters in various particle 

phys ics models such as the heterotic super string, GUT 

strings, etc. Effects assoc iated with gravi tat ional 

lensing of distffi1t objects by strings enables constraints 

to be put on string parameters. The angular momenturn­

mass relation for celestial objects is di:::>CLls::>ed in tho 

context of' string models. Formation of galactic halos 

with flat rotation curves is sllown to be possible by 

accretion onto cosmic strings (C. Sivaram). 

Binary galaxies: The energy radiated by binary galaxies 

in the process of merger was estimated. The energy loss 

by graVitational radiation was compared with that due 

to the transfer of energy from orbital motion of the 

galaxies to their i.nternal motions by tidal interactions 

in galaxy mergers. A simple relationship conllectinlS 

the two energy loss mechanisms was obtained. An inter­

esting result was that the amount of energy loss due to 

gravitational radiation from mere;ing galaxies is 

comparable with that for massive close bi.nary stars. 

Merger due to gravitational radiation loss may be 

relevant in earlier epochs of galaxy formation when the 

protogalaxies were denser and closer (C. :::>ivaram & 

S • M • All ad in * ) • 
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Interacting ",'alaxl.· as.' N . 
-, to. LlmGr ~c 31 ex-per imen t s on l he 

tidal model of interacting galaxies were perforlll<:d 

with variou::; values f'or tlle mass ratios and the dis­

tances of closest approach, with a view to stUdy 

whether s imiL:-tr structures could be produced by simple 

scaling of the mass ratios and the distances. It was 

shown that one could ident ify a parameter ()}) for 

call islon of galaxies which is the ratio of the magni­

tude of the typical velocity increment of a star at 

the periphery of the test galaxy to the circular 

veloc i ty at that point. The formation of bridges and 

tails in interacting galaxies depends on this parameter 

( V) in a nurro'W range (V.1 - 0.7) in the case 01' 

parabol ic coplnnar encounters. When 'l,) < 0. 1, the colI I­

Sian produced very little Change in the test galaxy and 

wben ))<0.7, appreciable disruption in the test galaxy 

is observed (P.N.S. Namboodiri, 1:1..11 .• Kochhar & S.N. 

All ad in -j(.) • 

Active galactic nuclei: It is sho"Wll that the nonthermal 

radio rauiatioll from a quasar is intense enough to 

drive parametric instabil ities in the fully ionized 

emission line regions. These instabilities cau::;e SiG"Iti­

ficant enhancement of the plasma resistivity around the 

normal modes of the plasma and thus 10;; ad to aX!. anoma­

lous heating effect. The maximum plasma temperature is 

a function of' the luminosity of the nonthormal 1'<."<.1io 

radiation and the plasma parameters of the cruis::;ion line 

regions (V. Krishan). 

Inverse bremstrahlung or the free-free absorption 

is believed to be the main mechanism of absorption of 

the non thermal qllasar radiation in the emission line 

regions (ELR). The absorption rate is found to change 

s ignif ic antly when the inhomogeneous nature of the 

plasma (in ELR) , and the nonlinear effects associated 



with the high intensity of the clectromae;n<.,tic radi::t­

tion are taken into aCCOUl"lt. • .'1. new proce::;s of.' 

res onanee absorpt ion comes in to pl,"lY "hen the eloc tro­

magne t ic radiat ion obI iquely inc i(len t on a pI ::.tSllld 

density gradient excites plasma oscillations at th(~ 

critical de.nsity surface (V. Krishan). 

It appears possible to explain both the typical 

continuum electromagnetic spectrwn and the relativistic 

velocitios of electrons in the region of an active 

galactic nucleus (AGN) around a supermassive black 

hole (SHBII) by invoking stimulated HiUnan scatterine; 

processes. 1be gist of our proposal is that seed 

photons beat through Haman forward scattering (RFS), 

thereby creating Langmuir plasma waves which can very 

rapidly accelerate electrons to Lorentz factors /\J 1000. 

These electrons preferentially lose their energy 

through HaJ1Hll back SC attering (RES) of'!' spatially quasi­

periodic magnetic fields. Such fields are naturally 

produced via mag-netic modulational instaLil itles acting 

on the Langmuir waves. Reasonable dens i ty dis tribu­

tions that satisfy various physical constraints seem 

to be capable of yielding the high luminosities and 

broken po,.cr-law continua typically found in quasars 

and Seyfert Type 1 galaxies. Additional bremsstrahlung 

emiss ion in the optical and 'UV bands could pO:7;S ibly 

explain the "big blue bump" (l).J. Wii ta* to;.: V. hrishan). 

Alternative energy mechanisms for quasars; ::lome of the 

dif:ficulties associated with the conventional black 

hole models of quasars can poss ibly be ::;01 vcd by a 

seal ing down of' the energy requirements. Thls can be 

achieved by assuming that quasar distances are smaller 

than that implied by the Hubble law. Alternative 

energy mechanisms for such noncosmoloe-len.l redsh ift 

quasars are being investigated (C. Sivaram &: P.K. Das). 



,l!;sCDr>e of blnck holes: The astrophys ieal aspcc ts of 

proposals of escape of supermassive black holes from 

active galacti.c nuclei an.d their implications in 

relation to quasars were investigated. it was cOllclu­

ded that high velocity recoil of the central enGine 

can at best be considered an exception rather than a 

rule since it requires a violent release of mass energy 

in a asymmetrical manner, which would be spectacular in 

na t ure.. HOli/ever, scope for the concept of 10\'1 veloc i ty 

motion oi' a central engine in the inIler regions of' the 

host galaxy exists in view of sOme observations of 

galaxies with displaced centres of activity (H."e. 

Kapoor) .. 

Jets: The investigation of general relativistic effects 

influel).c ing COllimation processes in the jets of AGNs 

was cont inued. An interestine eff'ect which might be 

important is twistine of' the beDm cDused by drngeint', of 

inertial frames in case the black hole possesses subs­

tanti.al rotational energy. The dragging modifies 

particle trajectories as it 'vill exert a torque on 

particles at a given location from the centre of the 

black hole which, therefore, tend to acquire <lll <:i.l1tju1ar 

veloc i ty same as that of c urn ul at i ve dragging of inert ial 

frames, in the direction of rotation oi' 'the black hole. 

e ale ulations indicate that for large opening angl cs and 

large angular mornentwn of' the black hole and i'or the 

lmv gamma componell t of the jet 1 this twis t in!~ efi'ec t 

will be appreciable. Thus a jet consisting of llIulti­

gamma components will suffer differential det:0lli.lllution 

and t,,,isting due to SlHlcetime curvature tuHl inorLio.l 

frame drag respectively (H.C. ll..apoor). 

d 1 0ft dO t °but;Ol1. of (,uasars' PeriodiCity in the re s 'u' 1.5 rl.·L ! • 

Quantum conformal fluctuations of space-time in liN 

, to qUaIl' t1.° zation of IHjrticle m<':ISses theory gives r1.se 



and C onseq uen tl y of the redshifts. A prel illl inary 

analysis l1<lS sh(nm that tllLs may ;)l~ovide a natural 

theoretical interpretation 01.' the ob::;crvcd verjudic: i­

ties in the redshift distribution of quasars. More 

detailed mlalysis based on the most recent '<.S0 

catalogues is bein~ carried out (,. L" 0 )" ~ r. tiL_ us. 

L um iaos it y ovolut ion of' ells tant i,,:alaxiGs in liN 

cosmology: In order to ~)rov ide an al ternu t i ve iu t'~r-

pretation tl"ul.n that given by 5t~m"dard C0511l010giGLtl 

models, of the recent observations or distAnt G~luxies 

(z;S1..G), lUlllLnot;ity evolution oL' uistanL radio 

galaxies in the framework of varying G llN cosmulocy 

was studied. \1ith a time depondent ~l'avitQtiollal 

I constant' U( t) oGt-goe( 1 + z)2g and tj'aluctic lumino­

sity L(t) oC t-eo<.:; (1 + z)2e variations of magnitudes as 

a function of evolutionary parameters g, e and redshift 

z were investigated f'or both IJower law and blackbody 

sources. The main results arc as follows: 

(a) HN theory predicts systematic brightening in the 

past. 

(b) The galactic temperature T is time dependent <:llld 

varies as TOC -t ~(1 ~ z)2. This ,wulJ ma},::e the 

distDllt galaxies appear syscematically bluer as observed 

by Lilly et al- (1983). 

(c) For thermal blackbody sources the increase in 

infrared h. band lurninos i ty is about 1.5 mag-ni tudes out 

to a redshit't Z ";:J 1. S 1m ilar resul ts were obt:! iucd by 

L LIly & Long-air (1984) from the ir observat ions 01' 3CR 

gal ax i e s ( P • K. D as & C. ::i i v ar am) • 

Varying G cosmoloeies: In val'yin~~ G CO::>1I10.l0t.:;i.:s, 

stellar evolution proceeds at a faster rute at ilir;'her z. 

The effect of' the acceleratell rate of evulutioll. on the 



lliD.in sequence turn-off mass is bein.e- invustig'utcd 

(P.l\.. Das ~ C. Sivaram). 

The early universe: The evolution of the universe 

tl1.rough the Planck epoch and the problem of' its 

emergence from thD.t epoch was considered in the con­

text of' a unified theory of gravity with other inter-

actions. It \>las shown that owinc; to the breakinc; of' 

scale invariance at the Planck energy scale, in such a 

theory, an early exponential expansion phase of the 

universe can occur. 'l'lli~ approo.cll leads to interesting 

constraints on the cosmological contd::W"lt in terllls 01' the 

coupling consto.nts of various interactions (C. Sivaram). 

From the cosmological requirement that GravitatinG 

zero point energy or vacuum energy in. curved space time 

does not overdominate the dynamics 01' the ulliver::;8, a 

qUiulturn gravitational cutuff length i::; arrived at whicil 

is of the ::;arne magnitude as the Planck leuGth. This 

sUGG'es"ts tl-lat the Planck length may arise as a cosmolo­

gical constraint on curved space zero point energy. 

The possibility that the hori~on problem in cosmology 

may be connec ted wi tll non-local aspects of' qua'1.tLUn 

real i ty in the sense of the EPR paradox has be em. COll­

sidered in some details (C. Sivaram)0 

The flatness problem (i.e. the averag-e density of' 

the universe be ing very close to the closure dens i ty at 

all epochs) is explained in this approach uS a quantum 

gravity constraint on vacuum energy (C. :::iivo.ral!l). 

Various observat ional and tl1eore tical 1 i.rni t::;; on 

the cosmological constant ,-lere obto.inell and uiscw;::;;ed in 

Some detail (C. Sivaram). 
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Conduc t ing coslIlic s tr ings: S ignif icallt clec trollla~llut ic 

in terac t ions of conducting' cOsmic strings with the 

ambient cosmic plasma are shown to lead to the produc­

tion of hie-h energy particles and erunrtla rays. 'I'he 

relativistic shock front connected 'tiith the relativis­

tic motion ot~ current cal'ryinlS cosmic strings would 

accelerate ions and electrons to tYl)ical enereies of' 

well over a 100 MeV and plasma instabilities in the 

string wake cnn accelerate them to enereies of severnl 

hundred GeV. Such :::;trings can be an intense source 01' 

HeV gamma rays at cosmological distances and also 

produce synchrotron .L~adiation at tY'pical radi.o wave­

lengths. They can act as energy sources for power ina 

quasars as \ .. e1l as contribute to the cosmic ray baclc­

ground (C. S ivaram). 

Part Lcle energies in pregala.ct ic processes: Prec;alact ic 

proce::::ses like explosions or collapse of supermassive 

objects as well as other violent events lil ... e l'rab'menta-

t ion of primordial objects would be expectIJd to produce 

extremely energetic l)articles and photons whose enerGies 

would, however, be subject to cut-offs owing to their 

in terac t ion with the more intense microwave background 

at larger z. The manner in which the cut-off cosmic ray 

energy of' both protons and photons behaves with epoch 

has been studied and limits are placed :for a baclq~round 

of such particles (C. Sivaram). 
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A Hli' pulsed phase path sounder i::; 0ver~,ted u.t 

Kodaikanu1 to inves tiga te the small-scale dynamics 

(in time and s.pace) of the ionospheric plasma near 

the bo'eomw.~·netic dip enuator.. I:> l' . ~ '.I. re ~llnnary analys is of 

data acquired over the period 1983 July through 1985 

October revealed tile rel.::ular presence of small ampli­

tude (tV 20 m 8-1) qllasi-sinusoidal fluctuations of 

45-180 s veriods in the time rate of chnnCe of phase 

path, P (Doflpler frequency) of reflections from blanket­

ing sporadic-B (sheetl i.1<.e ionizat ion struc tures \"i th 

steep vert ical plasma gradients that form rather irre-

g lllurly arOllnu 100 km). Hydrornae:netic waves do not seem 

to be the primary cauSe o.f the evidellce.d P plll sat ions, 

because ground-level geomagnetic micropulsation activity 

in. the Pc4 (45-150 s) range was not seen at TrivaIldrulil 

on all the numerous occasions, when simulti...meous 1)hose 

l)ath and geomagnetic data \{ere· availaule. Besides, the 

short-period, small-amplitude quasi-periodic fluctuations 

were also consistently seen with the u.biquitous e'lu;;.t­

torial sporadic-E (E ) reflections. The P t)ulsutions 
sq 

are interpreted as representative basically of those in 

the vert ieal electron drift in the equatorial electroj et 

mediwn, associated with tho longitudinal electrostatic 

drift \"aves generated there by the gradient drift plasma 

instatjility mechanism (J.H. Sastri, K.B. 1.:. 211llesh, J.V.S.V. 

I(ao & D.R.K. Rao*). 

Heflection.s from lo,ver ionospheriC li'-rcgion (rv200 

km) during; day time (OSh 16m LT~ also siw\led shlilar 

quasi-periodic fluctuations in P, but oval' a slightly 

extended period range from 45 to 600 s. These fluctua­

t ions were found to manifest during normal etluatorial 

eloctrojet conditions as well as partial coullter­

electrojet conditions. The spectral content of the 



fluctuations, hO\v"ver, seemsto depend on the umuient 

electrojet strength in that, while tho loncer-voriods 

( T >-. 300 s) I)erS is t alrllos·t 11 t' , a "11e time, the sLtorter-
. ad ('1" < ~)LIO S',) fHJr 1. ., S - r SllOW a lH'eference for normal ol~~c tro-

jet conditions and alrno;3t disZllJpear during the absence 

of Esq in bottom side ionor;rams. Correlative studies 

,11'i th s imul tu.neous geomagnetic micr0l-lulsations data from 

Trivandrum showed the aLsence of distinct P /p 
c4 c5 

micropulsation activity at ground level, indicating 

that hydromagTlotlc waves are not tile lJrincipal Cause 

of the pulsations in P. The longer-period pulsations 

in P ('I'~300 s) are interpreted as manifestations of 

perturbations in the li .... -region vertical electron drift, 

due to electric field fluctuations associated with 

internal gravity wave activity at li:-region altitudes 

(at the mac;nf2ltic link latitudes of F-region over h.odai­

kanal) and communicated along field lines to F-region 

I evels over Kodaikanal (J .H. Sastri, l~.D. H.nmesh t 

D.H.h. 1I.ao* & J.V.S.V. Rno). 

Hotivated by the above results, which arc the 

first ones of their kind obtained \dth the lIli' DoVpler 

technique on small-scnle plasma mO'cions in the ()\luato­

rial ionosphere, a c01l11)rehensive proGram of further 

phase path observations is implemented to invcstibate 

in depth the interpretative asp8cts of the first rosul ts. 

The phas e path sounder is to be augmented with lilul ti-

he ight and mul t i-frequency probing fac i1 i ties for the 

purpose. Efforts are being made to achieve tilis 

objective, and a multi-height observational facility 

(on a single probing' frequency) has been added in 1987 

March (J.H. Sastri, K.B. Ramesh & J.V.S.V. L?'8.0). 

The signal strength of VBl" transrnissLOl1s from 

HAHISA'I' are recorded at Bangalore, wi tll a view to assess 

the onset and sus tenance characterist ies of' iono~3pheric 

. 1 't' (tl'lroug'h the study of scintU.lations l,rreell arl. 1es . 
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they produce in ViIIT transll! iss ion::; from satel1 i to) at 

locations from near dip equator to 101,,rer midlatitllcies 

in the Indian equatorin.l reeion. '1'11io; it:> a coll.uiH.)ra­

t ive project with IIG, Bombay and the C'luil)!aent \IiHS 

loaned by LLG (S.1\.. Sal1.a, K.B. Hwucsh & J .11. :::l8stri). 



') 3 'l""LI., , C '1'" ' ""0 m J.!..c,::J u~~ ljl~OJ£CT 

The alil,SHlllcmt of the 2.3m prime focus optico.l 

arrml1,S01ll8n t i'or pho togralJhy was illlproved uy us ill.t,' a 

1 aser beam. Or 't· 1 t ,) l.ca se -up for tusting the 2.3m 

secondary mirror using 50" Hindle sphere was made ready" 

The f'ieur-ing work was ta":'~en up in 1986 i--:ov0mber. The 

s ur:t'ace accLlracy close to /\IL~ has been aChieved. A 

lt/lre tC':.:; t rOT' quantit~Ltive evaluatiun or lIYVC1'uuI ic 

surl'ace in Hindle sphere test set-u,! has bUL:n dc:velol)ed 

and used for periodic evaluation of the secondary 

s urf'ac e. 

A camera for direct photography at the ;'.Jrime focus 

of' the Vainu lJappu Teloscope was put into opol'ittioJ1 ;lllU 

many long eXfJosure photographs of celes t lal objec ts 

were obtained. A camera for colour photocraphy using 

35rnm film roles i~ beinG' fabricated. 

Prime focus photometer.: Design, fabrication, installa-

t ion and testing of prime focus photometer for the VDT 

has been completed. li'irst observations with this 

instrument "lVere made betvleen 1987 February 21 m1.d 1987 

Narch 4, as a part of the international \v-atch pro:.::rcullme 

01' AJICVn (Hz 29), in collaboration with Indian Space 

ne search Organisation. The performance of the system 

has been satisfactory. 

Control systems: The VBT control Syst('~lll illlprovuHlcnts 

and trimming the fine tuninG were carrleu out;. The 

oscillations in the star irnage noticed eurlier ".'415 

traced to a fuul ty tacho-generator whicl] \J,IS tllC'n replaced. 

Minor errors in tracking left after propt;l' l)~,l:..ulc ine of 

the telescope \vUs traced to improper seatinG at' incre-

mental encoder in the bull gear face ::nd it \>'ciS rec t i-

fied by adjusting the tension in t~L"'; lltOLUlt. The remote 
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s ens ing of power suppl ies powering the encoders \WS 

picking noise enroute, and hence a local reglliut 1.on 

,,,as devised which eliminates the drift in the least 

S ignificl:U'lt digit in tho declination and reducoL: it 

in hour angle. P-bout 120 stars "Jere observed ut 

differell t hour G.neles to find out the flexure, refz'ac­

t ion and non-orthogonal i ty errors. The reduct iOllS are 

in progretls (V. Chinuappun). 

A safety intorlock circuit has been incorvorntcd 

to l;revent the rlu18\Vuy condition OCcLu'rine due to the 

failure in feedback pulses from the HAj.l.)J.J:C incremental 

cncoders (H. Srinivasan). 

Soft\{ure has been developod to display the COWl ter­

lNeir;ht positions, and to SCan the switch ll11lUtS froID 

consolo for operation of coun terwe ights t tel~1scoJ..le dOllie, 

shutter, and hydraulic platforms (P. Santhanam). 

The design of the Cassegrain control prmels has 

been completed and the panels are taken up for fabrica­

tion (A.X. Pati). 

The C.ANAC interface sy;stem behreen future instru­

ments on the VET and the V;,iX 11/780 system has come to 

its final opcrat ional stages. CMIAC system sof bvare is 

being made to fUIlC t ion under the Vi0\.. VNS operat inG 

system. CAHAC module and register addre:3~in~ uud data 

transfers to an.d from the VJ:!X computer, have l..lllCl1 \vork­

ing well. Dirac t memory access (Dl'1A) tr,tnsf'ers of 

large blocks of data are being tried out. H.outines 

accomplishing these ftmctions c;;m elisily be c"llled from 

user-wri ttem FOH.TRAI'J programs. Documentt.tion is also 

being w-ritten to explain the use of thi& soft\;Ltre. The 

D~lA routines will be especially useful for fust o'u.ta 

acqUisition from CGD detectors and/ur 'l'V-t.ypo CfUncra 



tubes when useu in conJ"lulctl"on '"'l"·tll " the higll-spe<.:d 
video dL<?'itiser module lo"n the C'\'lAC ( ~ .w system A.K. Pat1). 

VAX. 11/780 Tnstullntion, VUO: To aid astronomers in 

da ta reduc t ions, the STJ\HLINK software pack<:l(je (from 

the UI\') was implemented on the system. Hadlfications 

were made, as required, f'or the package to ' .... ark on the 

ViLA har(.hvare configuration at VlJO. The various sub­

packages wi thin S'lARLINK are being tried out b0fore 

the software is released for general use (A.K. Pati). 

Data reduction packages IUE, IVEDH. and DIPSO that 

are con ta ined in STiIJ{LIl\:K soft.vare were tested. The 

user's man.ual cOntained in STAHLINlL has been sllpple-

men ted wi til explanatory notes. These notes c aut ion 

users against unwanted, undesirably large output file 

erea ted by certain commands, and extravagen. t data format­

ting cD.used by a few cOU1mands. Certain commands that 

are inoperable due to the difference in system confi-

g ura t ion at .l:loyal Observatory f Bdinburg'h from \"here the 

STAH"LINK was brought, an.d VBO Kavalur are listed 

separately. Tlwse sUl)plelllentary notes titled I User's 
I 

Aiel at Vainu Bappu observ::tory are available at VJJ0 

li.avalur as \"ell as at IIA Library, Banc;alore (So 

G iridhar) • 
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l-'DS III icrudensi tOllieter: A Perkin-1Umer liDS (Photo­

meter Data System) model 1010 .18' 
~ micro-densitometer 

system has been installed during 1986 ii.ugust-~ept~lIlbor. 
The system combine;') an accurate high-sj,Jeed photometer 

wi th a prec is ion :x-y Co-ordinate scmming systelll to 

allow acquisition of density and position ~1formation 

from trl:U1!5parent films/plates of size upto 25cm :x 25cm. 

The dig'itized data can be stored on standard 9-tr::lck 

maGnotic ta.pes at 800/1600 bpi, :plotted on a strip­

chart recorder 01' printed OLlt at the console terll1inal. 

The model D 10 lOA photographic 1>1ay-back ByS tern pro­

vides the fnc 11 i ty to Generate photog'1'aph ic imac-es 

i'rom digital illlae:;es stored on the mac-netic tape. 

Infrared photometer: An infrared photometer has be(~n 

assembled. This system ,vas calibrated from observations 

of s tE:2.ndard s tars at the l-rn telescope at Kavalur. 

The system is des igll.ed for optimum performance with a 

£/13 beam (K.lt. Sivaraman, K. Sivanandan, E,:.K. Scaria & 

H • .tviuraleecillarml Nair). 

Un i versal as tronomical grntine; spectrograph: To make 

efficient use of the new Zeiss spectrograph various 

mou.nting plates which can take cameras other than those 

s u.ppl ied by i;e iss were made. This enables the Llse of 

Varo image tubes with lO-inch and 6-incb Cumonls possi­

ble. l"urther, the spectrograph was equipped with the 

1800 1 ina mm -1 I3aush al1.d Lomb grating. A now cell :for 

this grating ,.as made such that it Oelll ea::;ily replnce 

the original Zeiss grating. It is planned to huve 
1 -1 

cells £01' 600 line mm- and 300 line mm 15X':.:,tings a1s o o 

II Y'porsens i tizati.on: A hypersens i tizat ion unit t~or 

photographic plates to considerably increase their 

s ens i tivi ty has been designed and given to IllNDV~'~C 
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company at jj,.iIIgo.lore for manufactur·e. '1'11e b asic design 
features i.nclude a stainless steel cJ b 1 . lalll or 'v l1.ch can 

hold upto four 16cm ~ 16cm photographic plates, a 

vacuum pump to evacuate the chawber from 10-2 to 10-4 

torr, a heo.ting coil which can prelleat dry nitroc;en 

before it is used to flush the plates, and other auxil­

laJ:'y measuring devices for re"dl.·ll>-'· ~ 0 pressure, tClflpera-

t ure etc e The unit is expec ted to be ready by Aug-us t 

1987 (H.. UaJ amohan, A. Paral1.jpyc, B.n.. Hadhava Hao & 

11.. Chnrles)0 

C CD imaging: A TV display system has been developed to 

display CCD imc\{~e data. This card supports 256 x 256 

pixel elements with 256 gray levels (0 bits). The 

display memory can be read or written by any computer 

system ,.hich has parallel I/O ports. 

A stand-alone CCD imaging system is being developed, 

based on a 16-bit Intel 8086 processor. This integrated 

sys tem comprises of one single-board m icrocompu ter with 

32K R1JJ>1, 24 I/O lines, and one timer and interrupt 

controller, oue I/O expander with 96 I/O line, six 

timers anci hio l(S 232 ports, one 256 k bytes of n.AH 

memory, and a tape controller and formatter with a 

standard 9-track tape drive ll.nit, a TV monitor for 

display of CCD image data, drive electronics for COD, 

cryogenic de'var, and a CRT terminal for interaction 

with the system. An interactive CeD iruuCe acquisition 

s oi'tware is also being developed, which incJ.ucies provi-

s ion for selecting integr&tion time, selectioll o:f chnrge 

transf'er format to CCD (1 ike adding J..l ixels ill column anti 
• 

row), provision to display the irnac-e 011. the TV monitor 

and to write the data on the ma.c;netic tttpe in FITS fonnat 

(1', Santhanam). 
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Independently, a commercial CCD system has also 

been configured, for Llse ,"ith 1m ""ld 
u.L 2.3m telescopes, 

and c~n order has been placed. 

P ho ton-colln t i.ng s}'s tem: A microcomputer-based photon-

countinG was commissioned at the prime focus of VDT, 

and another simila.r system ,vas assembled for the J8cm 

t 01 e sc oVe (V. Cll inllu.ppan) • 

75cm tolescojJe: A diG'ital position display ::;y::; tom for 

7 Scm tol(!scope was designed and checked based on .Iutel 

8052, 8 bit lllicrocon troller (V. Chinnappan). 

Gig-ital lock-in amplifier: A digital lock-in amplifier 

has been designed which provides advantages like high 

C:/N t· _ ra -~o, and insensitivity to intensity drifts. The 

s ys tem it, built around Intel 8085 micro-processor and 

provides proc;rammable features for choosing reference 

wavef'orm :frequency, pulse delays, pulse ,vidth alld the 

number of scans (.1:(0 Srinivasan). 

Instrumentation link: An instrumentation link has 

been e::; tabl ishGd between 75cm and 1m telescopes, and 

ViJ,J{ 11/780 miniconll>uter in the VET building. T'he 

ill terfnc e adapted conforills to HS-Lr22 standard 

(H,. Sr ill i vas an) • 

Kodet iko.nal spectrohel ioe:raphs: Two slJ0ctrohel iOL"ruLJhs 

c~re used to take daily llictures of the sun in Ca K and 

H-alpha. Over tho years the image quality hac! become 

rather poor. l!;fforts were hence made to iUll)rove the 

image qual i ty. 

i) Line sllifters: The linG shifters in front o.f 

the second slit of the spectroheliogravhs were round 

d i' 1'11G50 ,,,.)];'e "lHshed "ith to be :full of' dust an 'ungus. ' 

acetone and soap solution. Host of the dust alld fungus 
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11 ave been removed. Two small stains of rUlle'us 11 .. " e 

gone into the glass sur.face of Ca K lin(~ shifter L.,nd 

hence cannot La removed Ly wnshing. 

ii) Gravity weie-hts: The gTL,vity y:eiGhts tIICllllt to 

IAlOVe the sp~.ctrollOliographs with UIlii'orrn spood \:1..-'1'0 

touch ine one concre to 'vall oi' the hIJu::;;ing a t a llulIlLcr 

of 'points. The varying .friction b(~two .. :n the \val1 and 

weights produced non-LUli:L'orm mutiou. The t;l'avity 

weights lJere readjusted to ellsure uniform motion. 

'1'11ere was a 1 ure'c 

amount of friction botween. the 1'aces or the photol,ral)hic 

plate hous in(S and tho movine; [Jart of the SpL~C crullc.:.l io­

graJ:.lh, cl1,Suin c;.;using non-ulli.forlllity in lIlution. rile 

hous ing' was removed and machined to mill imi:.c.e 1'ric t iOll. 

iV) Guiding bar: The 1Il0vemeut of the Sl)l.,:cLrulu::lio-

graph should be along the guiding bar. This, howGver, 

was not the case; in the last one mill of windine, tho 

spectroheliogrUI)h 1II0ved in a different direction. As 

a resul t, on releasiu",' til<.: spec tr'l.lhel iograph, a su:ldOll 

motion and jerk was producod 1.hich disturbed the 

centring o.f the line and imaee qual ity. A ,.asher 'Was 

put in the .vindil1.g unit, removing the defect to a larce 

d(~greeo 

v) Image position: The top :3 mm portion of the 

(60 mm) image was fainter than the rest bCCl'ltlsc ot' 

defec ts in the top port iOll o.f the second ::; li t. Pending 

replacement of the second sl it, the irn(lt~e \iUS 1 ()\o't::red to 

aVOid the top portion of the second slit. Till' illl;I.'\O 

nolY is more wliform (Jagdev Singh, iJ.t·l .. :::>. Aleern 0: o.S. 

N agabhushana). 

Low-frequency radio astronomy: Hardware to outain hlaps 

with a zenith anele coverage of .:t 500 wns iu::;t~dled. 



Test observations carried out gave encouru/Sinr: resul es. 

Detailed observations to survey ~lO continuwn radiation 

at 34.5 HHz were carried out during 19ts7 January_ .t{aw 

maps showing the brightness distribution of the sky in 

the decl ination range -350 to +650 and spruming 21~ hours 

in H.. A were made. Software for "c1ean,int;1I and other 

operations of such large size maps are being developed. 

A VAX 11/730 computer was installed at Gauribidanur. 

Fabrication of the interf'ace hard' .... are between the exist­

ing digital correlat ion receiver and Fourier transform 

system and the VAX computer is under construction. 

A microcomputer-based 32-channel data logger has 

been developed for the Gauribidanur radio telescope, 

incl.uding a standard 9-track magnetic tape transport .. 

Interactive software required has also been developed. 



Fourier trans:form spectrometer: A collaboration with 

the Royal Observatory, l!:dinbureh, has commenced On 

IR spectroscopy using Fourier transform spectrumeter. 

First observations ai'ter the installation of' the 

spectrometer are expected in 1987 Hay (S.1\.. Jain 6: 

H.J. Smyth*). 

Optics: The followinl;~ sma·II optics were fabricated: 

(1) ~rime :focus photometer optics, (2) FTS optics, 

(J) Beam attenuator for 'L.ygo interferometer,' (l~) Field 

lenses and flats for ISkO. 

1 .22m telescope opt ics (PRL): 'l'he fig-ur ing of tht:! 1. 22m 

primary mirror and the vibrating secondary were complo:!t~u 

(A.P. JOayarajan, J.S. Chauhan* and UptLcs Team). 

Qnconventional techniques for acquisition of ob,jee:!: 

information: The work on the above project has been 

recentl.y started. In first aPl.)roach, amplitude correla­

tion is used for spatial intensity distribution of the 

object under study. The second approach makes use uf 

m ul tiple in tensi ty correlat ion. A coherence interfero­

meter for a 40rnm beam size is being fabricated. Eft'orts 

are on to build the optics for the four identical 

telescopes to form an array fOl' multiple correlation 

studies (A.K. Saxena & A.S. Harathey). 

Vacuum coating: Vacuum coating plants were Il:H:Hl for 

the following aluminizing jobs during the yl~UI': \ 1) 

50" 1:1 indle sphere; (2) 48" telescope opt lc s of J apal 

Hangapur Observatory, llyderal.>ad; (J) 4BII ill!, tel t.~sl.~ope 

primary mirror and other optics (Pil.L - Ahrncl.l;.lbad); 

(4) J6" parabolic dishes oof CRL - Uoty; l5) 1')" t.l.!lescope 

optics; (6) Abollt Twenty mirrors of' Gil_Bit si".(-'~ IH~loug-

ing to ABAA. 



Vacuum plant fac i1 i tie:-; wure also u:ied for 

periodic evacuation of Dl dewar and CCl,) Challlb(..!rs for 

p ltL , TI~""'H. 

yHRR - pas::> ive cooler :fabrication: The developmel1tal 

work has been undertaken on the highly specularly 

re:flecting polishin.g of the vmw. Pas~ive Coo,J.er plates 

for rSRO, at the optics workshop. (A.h.. Saxena). 

Ul tra-l ight weight mirror blank casting: A :furnace 

:fabricating ultra-light weight mirror blank upto a 

size o:f 25 inches is being butl t at the opt ics worlcshop. 

H istorv of Optical Glass Industry and Opt ical Technology 

in India - Project sponsored by Indian National 

Science Academy: The work on this project was started 

in 1987 January. Presently, literature survey and 

data collection is being done on the subjec t. To 

collect detailed in:formation, a questionnaire has boen 

sent to different organisations in the country and also 

to individuals in the field (A.h .• Saxena & A. Valjiswarl). 

Software for spectroscopic reductions: A software 

package was developed :for interactive reduction of 

photographic and other spectrophotometric data. The 

package, named RESPBCT, consists of a large number of 

basic commands which ex.ecute simple operations on 

1-dimens ional ima.ees. Some higher-order cOllunands are 

also available, and are generated as command prucedures. 

The basic commands are defined using Digital COl1lluand 

Language Definition Utility. The display, plotting and 

interactive graphic commands use Tektronix Interactive 

Graphic Library, Digital ReGiS Graphic Library and 

Digital PLXY software. The graphic input/output is 

possible on Digital VT240 and Tektronix lllOn :;crie::; 

terminals. Graphic output is possible also OIL tho 

Printronix. printer/plotter. Detailed ll~~Ll' .l ibJ'a,'y 4111d 

reference manual are also made available (T.P. l'rubhu, 

G. C. AnUPaIllQ. & S. G ir i.dhur) • 
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A 1" OR TH. AN program applying Marquard t algur i thm 

-was developed. The program is partie u.L arly use CuI tu 

deblend the lines in a blend rule! to extract their fluxes 

and central wavelenc;ths. '1"he proGram ach iaves til b by 

fit t ing a theoret ieal spec trum to the observed spec trmfi 

by assuming the line profile to be a linQar combination 

of Gaussian and Lorentzian and the continuum as a first 

order polynomial (H. S urendiranath) • 

.!DC-316 computer: Softwilre has been developed for 

conversion :from VAX 11/71:)0 to TOO-)16 in labelled tilpe 

as -well as back-up tape formats. Software has also 

been developed for reading data from PDS tape::; into 

TDC-316 (A.V. Ananth). 

Automation for administration and accounting: Soft .. "are 

has been developed for preparinc; pay-slips and adminis­

trative file management on TDC-)16. A new personal 

computer has been acquired for developing software 

needed in administration and accounting, in library 

management, and in instrumentation on PCBs (A.V. 

Ananth & S .Chandramouli). 

Site survey at Leh: The observations "With 20-inch 

telescope at Leh for det.::rmininc the extinction curve 

are being continued.. The data is being analysed to 

study the variation of extinction with se;tson to 

monitor the sky conditions, e.g. numbur of l!oltrti 

available per night for photometrlc/spectrosClll,ic 

observations. 
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LIDHA.l.ty 

The library subscribed to 136 journals with the 

addition of 2 new journals, Comments on l'lasma Physics, 

and Nuclear .l!'usion. It continued to receive some 65 

publications on exchcmge basis. A total of )L14 books 

were added to the collection during the year" The 

current awareness service is being continued by the 

1 ibrary through Hecent l{esearch in Astronomy &; 

Astrophysics and the rIA preprint lists. 

Some additional journals were procured as second 

copies for Kavalur library. All efforts are being 

made to update the Kavalur library which will be housed 

in the 2. J m VBT bllildingo 

A collaborative project of compiling a thesaurus 

on astronomy & astrophys ics has been undertaken by the 

library staff under the auspices of lAU commission 5, 

with the librarian of Anglo-Australian Observatory as 

t he coordinator. 
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Niscellany 



Ph.D theses 

G"S.D. Dabu The study of faint galactic open 

clusters, Bangalore University (Guides l 

J .C. Bhattacharyya & H.N. Ananda Ham). 

li.S. Shylaja: Emission line studies of Wolf-Rayet 

binary systems, ilangalore University 

(Guides : J.C. Bhattacharyya & H.N. Anal'ltia Ham) • 

K.N. Nagendra: Hadiative transfer with Strokes 

vectors, BruLgalore University (Guides 

A. Peraiah & BoC. Chw1drasekhara). 

!vi. Phil thes is 

T. tlJ.angayarkaras i : Cyclotron radiation In an 

inhomogeneous ma~netlc field, Dhurl.Lthitlo.san 

University (Guide: V. h.rishan) " 

Awards 

B. Datta & P.S. Joshi* : The essay titled 'Lower 

bounds on axion rest mass in a general 

cosmological scenario' received honourable 

mention at the 1986 Gravity Research l"ounda­

tion essay competitiono 

R.C. Kapoor; The essay titled 'Central engine or 

locomotive l' received honourabl\~ uH.Hl.tion at 

the 1986 Gravity Hesearch Foundatiun essay 

competition. 
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Ham Sagar: Received the Young Astronomers award of 
ASI·· -Por 8 4 

.L 19 3-8 for the paper 'Integ-rated 

photometric parcuneters of open and globular 

clusters· by Ham !::)a~;ar, U.C. Joshi & S.Do Sinvha.l. 

J • C. Hhattacharyya: Blec ted fellow 01' the insti tution 

of electronics and telecommunication cne in€ ... .,r:a" 

Pre-Ph.D courses 

T.F. Prabhu {:::;ave lee tures on observat ioual and ex tra­

galactic astronomy; 

Vinod Krishan gave a course on 'Radiation processes 

and plasma astrophys ies I; and 

H.C. Bhatt taught the course on interstellar medium 

to the students of joint astronomy program at the 

Indian Institute of Science. 

'./.t;)aehing 01' astronomy 

C. 5 ivaram gave a three weak lecture course on '!'lodern 

aspects of stellar evolution especiaJly in rela­

tion to the sun', to the scientific 3tH.ff at IIA, 

Kodaiicallal during 1986 Nay-Jun. 

He also gave a ten lee ture course on 1 Curren t 

Aspects of' Helativistic Astrophysics ,uld CosmolOGY' 

to post graduate teachers at the South :t.one 1Hnter 

School on Relativity and Cosrnoloc;y 11(·;Jd at Hysore 

University 1~i:)6-87 Dec.-Jan. 



Laboratory projocts 

Three students from t~p, Gondia, and four students 

from Bangalore Institute of Technology took 

up projects in the electronics laLoratories 

of the Institute. 

Popularization of astronomy 

Wooden models of the 203m Vainu Eappu telescope were 

gif'ted to the Department o1~ space and teciwology, 

New Delhi·and to Periyar science and technology 

centre, Madras. 

A public astronomical exhibition was set up to 

celebrate the national science day 1987 Feb. 28. 

Video films on the Institute were also shown. 

H.C. Kapoor participated in the sciee'lce and technolo[~y 

exhibition organized by D.S.T (Ministry of Science 

and Technolog-y) at the Parliament 1:..nnexe durine 

1986 Apr i1 23-27. 

Publ icat ion channels 

IIA Ne,.rsletter cant inued its publ ication ill to Volume 2 

in January 1987. h.odaikanal Observat.ory Dulletins 

Volume 7 was published. The editoriul work of the 

Journal of' Astrophysics and Astronomy and of' the 

Bulletin of the Astronomical Society of' Indin 

continued to be done at the Institutuo 
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Scienti.fic meetings and visits 

N. Kames\vara Hao attended the Kashi Nandy syml'os ilUlI on 

'Hot stars and interstellar matter' held at H.oyal 

Observatory, Edinburc:h f'rom 1986 Scpo 29-30, and 

spent over a week there. He vis i ted the Obhcl'vn­

tory and the Astronomy Department of St. Andrews 

University in the beginning of 1986 Oct. Ee ,1150 

visited University College, London to discuss 

collaboration projects related to Hydroeen 

deficient stars. 

T.Po Prabhu attended the school on advanced techniques 

in computational physics, 1986 Sep. 29-0ct. 28, 

and the Coni'erence on 'Perspectives in comlJut.a­

tional physics', Uct. 29-31, International C('!lltre 

for Theoretical Physics, Trieste. He also 

visited Astronomical Institute, Muenster, F.R. 

Germany, 1986 Nov. 1-6. 

K.R. Sivaraman attended the IHH steering group 

committee meeting at Heidelberg in 1986 Oct. 

Following this, he attended the 20th ESLAB 

symposium on'the Exploration of Halley's comet 

held at Heidelberg. 

H.C 0 Kapoor part i.c ipated in the conference on .t\eutron 

stars, active galactic nuclei und jet::; held at 

the NATO-Advanced Study Institute, "::rice, Italy 

during 1986 Sep.17-25, and spent n 1I11:111tll t\t 

International School f'or Advanced St\.l(~j('!S, Trieste, 

1986 Sep.-Oct. 

J agdev Singh went to National Solar Observn tory, l\'pNO, 

Tucson. USA to talw observation::; at t.lw Vaccuro 

tower telescope. 
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V. Krishan visited NOAA, HAG tn Boulder, Colorado 

and attended a meotinG' on 'High resoluti.on 

solar physics' j she also visited University of' 

Cali:fornia in San Diego; SAC .Peal,: in New Nexico; 

University o:f NarylWld; and University of' 

St. Andrews (U.K) between 1986 Sep.-Dec. 

S. Gi.ridhar attended the 5th Latin Americn-Il Ree;i.onal 

.Heet ing condu.c ted at Heridn, Yuc.:atm1 in Hex ieo 

during 1986 Oct. 4-10. She visited National 

University of I·'exico durinG' 1986 Oct.-Dec. 

She also vtsited Dominion Astrophysical Ob~erva­

tory, Canada to work on a data reduction pruject 

during' 1987 Jan. 6-10. 

A.K. Pati mQde a trip to the European Southern Ob!5ervu­

tory at Chile :for observations. He also visi~ed 

Kitt Peak National Observatory, Tucson, the 

University College, London, and the .l!:u.ropcan 

Southern Observatory headqu.arters at Hunich to 

study astronomical instrumentation. lIe cnrried 

au t at Hunich prel iminary reduc t ions of the da La 

obtained in Chile. The duration of the entire 

trip was 1986 Apr.S-Jun.'. 

P. Venkatakrislman visited the Centre d'l!.:tudes et de 

Recherches Geodynamiques et Astrol1olaiques in 

France :from 1986 Aug.29-Jl. He alsu visited the 

Harvard-Smi thsonial1. Centre for AstrojJllys ics :from 

1986 Sep.2-Dec. 2. 

R. Vasundl1ara attended the symposium '1'lw ori{.~in and 

evolution of planetary and satel.lit0. ::;ystems' 

held at Potsdam, GDi-<- durine; 1986 uct.114-18. 
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B.S. Shylaja nttended the lAD Colloquium no.93 on 

C ataclysl1lic Varic:tbles at Bamberg, FH.G between 

1986 Jl1.n. 15-19 and the lAU sympo::;iunI no.122 

on Circl1mstellar matter at Heidelberg, FRC 

between 1986 Jun.22-26. She also visited tho 

Observatorimll llo1lHr Lis t, Bonn. 

J .H. Sustri attended the 6th international sympoBiulil 

on SOlar-Terrestrial Physics held in Toulouse, 

France during 1986 JlUl.30 - Jul.5. !-!e also 

attended the symposium on 'New trends in c;eomag­

netism' held at University of H.ajastllan, Jaipur 

on 1986 Oct. 27., and particlpated in the national 

,rorkshop on I l>lorld ionosphere - thermosphere 

study' (WITS) held at NPL, New Delhi during 

1987 !>'lara 18-19. 

S.S. Hassan attended the COSPAR meeting 011 solar culd 

stellar activity (1986) held at Tolouse, France 

and tho 5th Europea.n meeting- on Solar Physics 

(1987) held at Germany. Hnssan also visited the 

:follo1"in,.~ institLltions Dept. of' Applied Hathe-

matics and Theoretical Physics~ CarllbridGe in 

:March 1986; Paris Observatory, Heudon, Fr<,mee in 

1986 Jeme; Internat ion~\l Centre for Theoretical 

Physi'cs, Trieste In June 1986; <Jbs(:rvatory 

Gottinc;en, \'iest Germany in 1>1ay 1987; Univcrs ity 

of' St. Andrews, Scotland in Hay 19/::\7. 

M .If .. Gokhale attended the COSPll.H. symposl.l1111 HO. 11: 

'Solar and stellar activity' in F'r:"l1LCe from 1986 

Jun.JO - Jul.2. He also attended the IAU 

sympos iwn no. 123: I Advances in hel:io and astro 

seismology', held at Aarhus, Denmark bet,.;een 

1986 Jul. 6-11. He visited the hicpenheuer 
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Institute, Freiburg, W. Germany 1986 Jul.J-5 

and the Astronomica] Institute, Utrecllt y llollrmd 

1986 Jul.12-15. 

R.E.. h.ochhar attended IA.U symposjum no.127 'Structure 

and Dynamics of Ell ipticnl G<llaxio$ I at Pr inc<.~ton 

1987 Hay 27-29; and a workshop on 'The use of 

super computers in stellar dynamics', at 

Princoton Ju.ne 1-3. lie spent a fortJd{':lit nt 

RGO and India Office, London researchine; into 

IIA's history. 

J .C. Bhattacharyya attended the annual meeting of the 

Indian Academy of Sc iences, Varanas i durinG 1986 

Nov.; and National symposium on physical and 

chemical basis of life and non-life, Calcutta, 

1986 Nov.; Professor J.N. Bhar commemoration 

symposiwn on advances in: radio sciences in India, 

Calcutta, 1986 Dec. 

J • C" Bhattacharyya & S. K. J'ain at tended the worl~shop 

on recent developments in astronomical detection 

techniques for infrared, optical. and X-ray 

bands, Srinagar, 19(::\6 Jul. 14-24. 

D.C.V. Hallilc visited the Department of Astronomy, 

Osmallin University, Hyderabad during 1996 Jul. 

l-'.K. Raju attended the 6th national worksbop on atomic 

and molecular physics, Banaras Hindu University, 

Varanasi, 1986 Dec. 8-13_ 

J.C. BhattacharyyCl, R. Ismail, J.P. Lancelot, J.P.A" 

Samson & A.le. Saxena attended the workshop on 

optical and opto-elcctronic instrumentation 

held at CSIO, Chandigarh, 1986 Sep.4-5. 
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IIA H" l.CEll1tennial workshop on 'Two hundred years of 

astronomy' and the eleventh annual moetine of 

the Astronomical Society of India, Bangalore, 

1986 Dec.5-10 : Both were well attended. 

A.K. Saxena attended the workshop on modern optics, 

laser and laser spectroscopy, Kanpur, 1987 

Jan. 23-29. 

J .C. lJhattachuryya, S. Chatterjee, V • .K.ri~han &: 

5.1:1.. SahEl. attended the national seminar on 

frontiers of astronomy and astrophysics, 

Calcutta, 1987 li'eb. 17-19. 

G.C. J..nupama, J.C. Bhattacharyya, S. Giridhar, K.N. 

Kutty, T.P. Praohu, Ram Sagar, S.K. ::;nha, 

R.K. Shevgaonkar & p. Venkatakrishnan attended 

the national workshop on imaee processi.ng in 

as tronomy, Uclhagamandalam, 1987 ~lar. 23-27. 

Lectures by visiting scientists 

Valent ine, I. Nakarov (Pulkovo Observatory, USSH): 

Hecent studies on the global processes of the 

solar activity (1-4-1986). 

M .R.S. Hawkins (Royal Observatory, .lJ:dinburgh, U.K): 

:Missing mass from low luminosity stars 

(14-4-1986). 

N. Hukunda (Illdian Institute of Science, .Bful£;ulore): 

Group thoory and paraxial optics (15-4-1986). 

V.E. Zuev (Academecian, USSR); Laser sOUllding of the 

atmosphere (9-~-1986). 
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Rajaram Nityrmanda (Haman li.esearch lnstitute, B,:u!t;alore): 

Caus tics in opt ic s and dynamics (10-6-1986). 

Paul \Viita (Georgia State University, USA): Neutrtno 

Emissi.on in }lost main sequence stars (17-7-1986). 

D.C. Chandrasekhara (Bangalore University, Hangalore): 

Heat transfer problems in fluid mechanics (5-8-198G). 

R.S. Iyent~ar (Ht. Allison University, Canada): Spectro­

photometric observations of the solar rclCliation 

(26-8-1986) • 

S .N. Alladin (Osmania Univers i ty, Hyderabad): 'i'idal 

models of' interacting galaxies (2-9-19Cl6). 

Ajit i>.cm')huvi (TIl"H., Bombay): CCD obsecvationsj 

Prospects and frontiers (9-9-1986). 

K.D. A.bhyankar (OsmaIJ.ia University, Hyclerabad), Elements 

of Astrophysics - informal talk on his book 

( 19-9-1986). 

K. V .K. Iyengar (Tn'R, Bombay): 11-<.AS observations of 

unidentified equatorial infrared cntalogue 1 

sources (28-10-19 86 ). 

John Leibacher (National Solar Observatory, USA): 

Helioseismology (5-11-1986). 

Tom Gehrels (Lunar wid .lanctary Centre, Univers i ty of 

Arizona, USA): A proposal survey of' comets, 

asteroids and tl'l0 tenth planot (10-12-1986). 



Tom Gehrels (Lunar tiEd Planetary Centre, University or' 

Arizona, USA): CeD sc,:ulninG (10-12-19~t~). 

Tom Gellrels (Lunar and ~;lalle tary Centre, University 01' 

Arizona, USr~): A few forgo ttcn problems in 

polarimetry (11-12-19 8 6). 

J ayant Hurthy (John Hopkins Univers i ty thaI tilllore, lJ,,:L4); 

Observations of hydro(;en and deuteril:rn in the 

local interstellar mediwn (30-12-1986). 

George "Iv. Wetherill (Carnegie Institution of \vashLll(';ton, 

USA): Ji'ormation of the terre;-;trial planet::; 

(2J-2-1987). 

K.V. Barve (Nehru J'lanetariuu, Bombay): Popularizati.on 

of' astronomy at Nehru Planetarium (25-2-1987). 

~I'ec 1m i.e al/1> £1!ul;:lr 

Lectures p;iven outbide the In::;titute 

J .C. Hhattachnryyo: How large are stan, ? ;veltru 

Planetariwn, New Delhi (1986 Apr.). 

_:l"runtiors of astronomy, .Lu<:lug·urul lecture, l;11'lu 

Industrial & Tech. Huseum, CalcLltta (1986 ),ay). 

: Seminar on Plane tarium, Uanc-ulore (198u i·lay). 

:Measurement of stellar diameters, .I:'1'of. S.V.C. 

Aiya lecture at the Inst. of Electronics G.; Telecom. 

Engrs. Ballgalore (1986 Jt.U1.). 

:Obsvrvational Optical astronomy in India, I"ucilities 

and challenges, Joint Astronol!lY Progr"ull, l'lly:c;ics 

Department, l:LSc, ll:.m;:,;alore (1986 Oct.). 
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J .C. Bhat"taeharyya: .200 years of astronomy in Indict, 

Indian Inst o of World Culture, National College, 

Ban~alore (1986 Nov.). 

___ sH.ecent advances in the Indian astronomy, .Lnaueural 

address, Silver Jubilee function o.t' the PhYtiics 

Department, Burdwan University, Burdwan (1986 Nov.). 

__ :Reminicenses of Professor J.N. Uhar, Profe::;sor J.~. 

Bhar Commemoration symposium on advances in radio 

sciences in India, Culcutta (1986 Deco). 

_:Indiun contributions i1"1 present day astronomy, 

Administrative Research Institute, Banealore 

( 1986 Dec.). 

_:Inaugural address on exhibition 01' 25 years of spaee 

photography, Visveshwaraiah Industrial & Teclu101o­

gieel Museum, BanITalore (1987 Mar.). 

__ : Valedictory address at Mathematics olympiad, 

Central College, Bane-a1ore (1987 Har.). 

_:'*AstrOl)hysics in India over the years (invited 

reviow), IIA 13ioen tertilial Symp., Bo.n:sa1ore t 1986 

Dec. 5) 0 

_s *1<'00a1 plane instrurllentation for larce optical 

telesoopes (illVi ted review), 'vorkshop in recent 

development in astronomical detecti.on techniqnos 

for infrared, optical and X-ray bands, Sri:lU~.~ur 

(1986 J·ulo). 

_:*New experiments on the frolltiel.~s of' astronomy 

(invited review), National workshop on optical 

and opto-electronic instrumentation, Chr:uldi:.~nrh 
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Da tta: -x-Bffec ts of general relativity on the 

arrival times of s 19nals from fas t pulsars, 

T11<'1(, lJombay,( 1987 Jan.). 

H .H. GOlchale: -*A,dvances in helioseismology (invited 

review), Xl ASI mtg. (1986 Dec.). 

R.K. Kocllbpr: *Ad t d .~ ven' an· growth o:f modern as 'cronomy 

in India (invited review), IIA Dicel1tennlal Symp., 

Bangalore (1986 Dec. 5). 

v. hrishan: *On pressure structure of coronal loovs , 

NOAA, Houlder (198G Sep. 18). 

:*011. radio emission from the sun, University of 

Colorado (1986 Sep. 19). 

_:*011. pressure structure of coronal loops, SAC Peak 

Solar Observatory (1986 Oct. J). 

___ : *On pressure s true t ure of coronal loops, Univer­

sity of Haryland (1986 Oct. 7). 

__ :*011. pressure structlu'e of coronal loops, Univer­

sity of St. Andrews, Scotland (1986 Nov. 18). 

:*011. l1.ontherll1al radiation in active galactic 

nuclei, National seminar on frontiers in astronomy, 

Calcutta (1986 l:!"eb. 19). 

A. Peraiah.: How far are the stars ?, Haharani I s college 

for women (1987 Feb o 4). 

T.P. Prabhu: *Optical spectrum of nova LW Serpentis, 

Astronomical institute, .Heuenster (1986 Nov. h). 
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p. K. Raju: *' Importance of atomic and Jlloleculm~ 

research f'or uHi;rc)nomical ill(;orpr-=t .. ltions', ()tll 

national workshop on atomic and lIlolecLllar physics, 

.I:huwrns Hindu University, VarC:Ulasi (1986 1JOC.~-lJ). 

B.S. Shylaja: Glimpse of the Universe, V.l'l'N, 

Bal1.(;,;alore (1987 1,'0 b. ) • 

C. Sivaralll: Anthropic principle in Astronomy, Vl'!'J.'l, 

Bang-alore (1987 Har.). 

__ :*l?hysics of stars aud galnxies (2 loctul~(;s), 

1'hy5 ics department, Central College, Bangalore 

(1987 Mar.). 

_;*Botvos experiment and equivalence principles, 

RRI Journ.al club (revie'tV talle). 

h..R. S ivaraman: *Phys lcs of the sun, (2 lectures), 

Summer institute on' '.l?hys ics in Astronomy', 

Astronomy Department, Osmania University, 

Hyderabad, (1986 Jun.). 

:Comet Halley - new results, Science 1"orulfl, Natioll",1 

College, liane-nlora. 

:*Results of the Comet Halley (invited review'), 

IX ASI mtg. (1987 Dec.). 

P. Venkatakrishnan: *Speckle interferometry, National 

workshop on image process intI in Astronomy, 

Udhugamanda~aJll (1987 Nar.). 
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Popular articles 

S.P. Bagare: 'The solar atmosphere', Science 

Reporter (1987 Mar.). 

S.K. Jain: Cosmic ray's, A'-'vesl1.a (19<17 Jan L' 1. ) u o. -L' eu. • 

N. Kau'!Cswara H.ao & S. Glridhur: lUb: data rcducttoll t 

IIA Newsletter (1986 Oct.). 

H.K. Kochhar: Transits of Venus 1761 and 1769, 

IIA Newsletter (1986 Apr.) 0 

; Adven t of modern. as tronomy in India, IIA N ews­

letter (1986 Oct.}o 

DoC.V. HallUc: Robert Oppenheimer: Letters cUld 

recollections, Bull. of Sciences, Vol.J, 

NO o 2 (1987). 

_, SN 1987a, BulL. of Sciences, Vol.3, No.2 (1S187). 

B.S. Shylaja: On the history of HA (Kannada), 

Sudha (1986). 

On the Supernovae (h,anl1ada), Sudha (1986). 

C. Sivaram: (1986) Bull. Astr. Soc. India 14, 611. 

Review of the book 'The big b~le and Geor~es 

Lemaitre' , 1984, ed. A. Derger, Reidel. 

Ie.R. Sivaraman: A new' look at Comet 11alley, Science 

Age (1987 Feb.). 



Radio and Television }Jro,<irruns 

K.R. Sivaraman: A.I.R. Hadras (English) Live trans­

m iss ion from K.avalur on the viewing concli tions 

of' Comet Halley (1986 Apr. 11). 

:A.l.li:. interview, 13angalore (English) (1986~lay). 

__ :Comet Halley, Doordarshan, Madras (1986 Huy). 

;The TV program title<.l • \Hudow of the ilorld -- ' 

Secrets of the Sun' recorded at Kodaikanal in 

1984 won the Nation.al Award almounced in 191:>6 Nov. 
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List of acndelllic antl technical staff 

1 • 

2. 

J. 
11 • 

.J.C. Hllattaclu'll'yya 

A. l'eraiah 

Ch.V. Sastry 

i..H. Sivaraman 

5. H.ll. Goldwle 

6. N. Kallles"o.ra ii.aO 

'7. lc. K. 1\.ochhar 

9. 
10. 

11. 

J .li. :3 as tr i 

G. A. Shah 

Vinod ~ .. rishan 

Bhaskar Datta 

12. P.K. Das 

13.. H.C. Kapoor 

14. D.C.V. Mallik 

15. H. Parthasarathy 

16 .. T.P. Frabhll 

17.. 1;(. l(aj amol1an 

18. .p.K.Hajl1 

19. Ham Sag"ar 

20. A.lt. Saxena 

21. 1I..K. Scaria 

23. So Sira:jul liasan 

24. C. Sivaram 

25<> P .. Venkatalcrishnan. 

26. G.S.D. Dabll 

27. S.P. Bagare 

280 n.c. Hhat* 

29. S. Chatterjee 

JOe V. Chinnappru~ 

Director 

Professor 
II 

II 

Associate ~rofessor 

II 

II 

II 

l(eader 

11 

It 

/I 

" 
II 

II 
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Gover!l iIlt': C aune il mee t inG' 

ThE: council met once, on 1986 Sep. 27, at 

lJangalore. 



A. In Journals 

Ashoka, B.N., .AllUpmll~t, U .C., Ghosh, K.K., Jain, ::;.h.. t 

Pati., A.K., Prabhu, T.P., & Uno, N.h.(1987) 
IAU Cire. 4339, 4340. Supernova 1987A in LarGe 
Magellanic Cloud. 

Ashoka, B.N., Ghosh, K.1'.., Giridhar, S., !-IalIB::, S.G.V. 
&: :kno, N.1\.. (1987) : JAU Cire. 4359. :::lUperllOva 
1987A in Laree Hagellanic Cloud. 

Bhatt, Il.C. (,; Nallik, D.C.V .. (1986) .e-btr. Ap. H;8, 248. 
Cn 1-1: a pocl.ll iar compact planetary nel..lllla. 

BOiscllOt, A*., Sastri, J.ll. & Zarka, P*. (1987) Astr. 
Ap. 175, 237. Localization of Io aud non-l0 sources 
of Jovi.an decameter emi.ssion. 

Chandola, H.C*., HajiJut, 1l.S*., SaC'i.tr, H. &. Vorma, l{.C*. 
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in gravitationaJ :ficlcl. 

Dattn, 1:\. &.~ Joshi, P.S.* (1986) LJuJJ. Astr. Soc. Indi<, 
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Desbpallde, l-l.H*., Joshi, U.C'*., ;\ulsllrcstll<.l, .\.h*., 
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(1987) Pul.)1 • ..,-'-str. Soc. 1'<.1cific 99, 62. Vari':ltion 
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<';,ok11a1e, H.ll. (1986) J. Ap. Astr. 7, 2 111. Doe.::; SUIlspot 
activity originate in SIOh' global oscillations or 
the:; sun ? 

Hassan, S.::i. (1986) H.N.R.A.S. 21~, 359. 0scilJatory 
mot ions in in tense f'l ux tubes. 

Hassan, S.S. & Keer* (1986) Astr. Ap. 158, 2;:)8. 
Stability of cool flux tubes in tho sular 
chromosphere. 

Has~>8.n, S.S. & Sobouti, Y*. (1987) H.N.i(.A.S. (in the 
press). [Vlode classifications and ,,,Bve prupai.~'<:ltioH 
in a maf.::netically structUl~ecl medium. 
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Joarder, P.S., Gokhalo, r.l.lJ. & Venkatakrishrw., p. 
(1987) Solar Phys. (in the pre:·.>s). Thermal over­
stability of hydromagnctic surface ,..raves. 

Joshi, U.C*., & Sagar, H. (1986) Dull. Astr. Soc. India 
11+, 95. UDV photoelec tric photomc try of the open 
cluster ~uc 2539. 

Kameswara.i.(ao; N., Venugopal, V.k*. & Patnaik, A.H.*. 
(198 7) J. Ap. Astr. (in the press). Further VLA 
observations of hydrol.;"'on deficient stars. 

Kapoor, R.C. & Datta, E. (1986) Ap • .J. 311, 680. lti'fects 
of spacetime curvature and rotation on arrival 
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Krishan, V. (1987) M.N.H .• A.S. 226, 629. .Anomalous 
heating of quasar emission line regions. 

Krislma Swamy, 1\.S-*. & Shah, G.A. (1987) Barth, Hoon &: 
PlanE!ts, 39 (in the press). The dust grain in the 
coma of comet west. 

Makarov, V .. I*., Na}carova, V. V.* &: Sivaraman, 11..11. (19.t>b) 
Soln. Donn. No.10, 96 (in Russian). Dutterfly 
diagr~m for polar faculae and sunspots for the 
period 1940-1985. 

I-lakarov, V.I*., Tavastshernn, 1\..S* & Sivaraman, H..H. 
(1986) Hllssian Astr. J (in Hussian) 63, 534. 
:t-i!ag:net ic neutral 1 ines of the larGe se ale rnag-rlet ic 
field and tho solar activity. 

Makarov, V.I*. & Sivararnan, h .• 1-(. (1~86) KodaikaJlal Ubs. 
Bull. 7, 2. Atlas of' H-alpha synoptic charts for 
solcu~ cycle 19 (1955-1964). 

Makarov, V.I'lt & Sivaraman, K.lt. (1986) Dull. Astr. Soc. 
India 14, 163. On the epochs of polarity reversals 
of the polar mD.!;netic field of' the sun, period 
1870-1982 .. 

Nagendra, K.N. (1987) Astr. Nachr. (in the press). 
Pol arizat ion line raClia t i ve transfer in the atmos­
pheres of magn(~tic \ibite dwarfs. 

Nagendra, K.N. & Peraialt, A. (198'7) As"Lr. Ap. (in tho 
press). Some physical processes influencing the 
polarization of continllUlu and line rwji:..!tion. 

Paran,jpye, A .. & Babu, G.S.D. (1986) _Curl.'. Sci. 55, 1020. 
Occul tatioll oi' SAO 185428 by JJ6 Lac~\lJiera. 
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Parthasarathy, !\!~, Corllachin, H*. &:. Hack, H*. (l~tib) 
Astr. Ape lbb, 237. 'the ultraviolet l:>pectrcun of 
Upsilon Sagittariio 

Parthasarathy, M. & Lambert, D.L*. (1987) J • • t \ ••• p. r"_S r. 
8, 51. Alpha Cygni as a radial velocity vnrlaLle. 

Peraiah, A. (1~87) Ap.J. 317, 271. Abberation and 
advection effects in a plane parallel medium in 
motion. 

IJeraiall, A. (1987) Dull. Astr. Soc. Indi.:t 15, 1. 
Transrniss ion and ref"lect ion operators of rad i"-l tlve 
transf'er equation with abberation and advection 
terms. I. Honochromatic radiat ion field with 
spherical symmetry. 

Peraiah, A., Hao, 1'-1.8. & Varghese, B.A. (1986) Kodai­
kanal Obs. Bull.5, 155. Line prof'iles in all 
expandinG spherical medium. 

f'eraiah, A., Varghese, il.A. & H.ao, 1-1.S. (1987) Astr. 
Ap. Supple (in the press). Effects 01: dust on the 
formation of lines in an expandint;. spherical medium. 

Pottasch, S.H.*. & Parthasarathy, H. (1987) Astr. Ap. 
(in the press). Proto-planetary neb111ae-11 : 
Lumi.nous FG stars. 

Prabhu, T.P & Anupmna, G.C. (1987) Ap. Space Sci. 1)1, 
479. The optic[11 spcctrLUll of nova LhT Serpe!ltis 
1978. 

Haju, P.li.. & Singh, J. (1987) Solnr Phys. (in the press). 
Comparison of computed fluxes for Fe X and Fe XIV 
I ines wi tIl observed values at 1980 eel ipses. 

Raveendran, A.V., Joshi, U.C.*., Vadher, N.r.I*. & Uno, 
N.K. (1987) IAU Circ. No.4J39. ute supernova 1987A• 

H.aveendran, A.G. & Kameswara Hao, N. (1987) Astr. ,'-po 
(in the press). Polarimetric observations of An 
Pup. 

8astri, J .B. 1 Ramesh, h..B., Rao, D.H..K*. & Rao, J. V .S. V. 
( 1987) Phys. Ser. (in the press). Hanifestations 
of sllort-period electric field fluctuations in the 
equatorial lower th,,;rmosphere. 

Saxena, A.V" &: Lancelot, J.P. 1986. KOdaik'U'l~l Obs. 
Bull. (in the press). A program for test~ng 
aspheric Scluilidt corrector plute. 



Shylaja, B.S. (1986) J. AI). Astr. 7 
t • 171. Spcctrophoto_ me' ric studies of C~ Cepe 

Shylaja, B.S. (1986) J. Ap. Astr. 7, J05. A spectro_ 
photometric study or I{i\ 5 star UD 50896. 

Shylaja, D.S. (1987) J. '\1). Actr. Q 183 ... v, • 
1 ina h686 in \1N binnri(}s. 

Tlw i!e 1.1 

Shylaja, B.S. (1~S7) Ap. Space SCi. 1.30, 11:51. l'l!otomdr) 
o.i' HD-7° 3007. 

Shylaja, 13.S. & Babu, G.S.D. ('1986) ~1 (\ H A ~ ~)'")') 
.' , •• • • \oJ • ..... '"'''''t 
b8:;. Tbe variation or the >--.5200 featLlre in 
HD JI~4 52. 

Sivaram, C. (1986) Ap. Sp. Sci. 127, 13). The J'lauci;: 
length as a cosmological constraint. 

Sivaram, C. & Allaclin, S.N. (1986). Hull. Astr. Soc. 
Indi.a. 14, 229. :Energy loss due to gravitational 
radtation in galaxy mergers. 

S ivaram, C. (1986) Gurutva (Bull. Ind. Assoc. Gem. Hel Q 

Grav). po 38. The cosmolocical constant - To bu 
or not to be '? 

S i varam, C. (1987) Barth, j',joon & PI anets. 37, 155. 
Planetary heat £'10\1 limits on monopole cull.l axion 
fluxes. 

Sivaram, C. (1987) Nature )27, lOS. COomic strinr;s 
and the angular momentwn-mass relat ion for 
celestial objocts. 

Sivaram, C. (1987). Ap. sp. Sci. (in th" pross). 
Gravitational radiation constraint on string tension. 

Sivarrunal1., 11...R., Balm, G.S.D., Shylaja, B.S. &. 
Haj amOhE:u1., H. (1987) As tr. Ap. (in tho press). 
Spectrophotometry of comet Halley. 1. Fl ux, column 
density fUld emission gradients within the cOllin in 
the emission Lands and the continuum. 

Sivaraman, K.l-I.., Singh, J., Bagare, S.1'. & Gupta, S.S. 
(1987) Ap.J. 313, 456. Chromospheric ea I~ h-line 
variations in the sun as a star over a solar cycle. 

Subramanian, h..H .• , Nal1.je Gowda, C., Abdul Hameed, A..T. & 
Sastry, Cll.V. (1986) Dull. Astr. Soc.~lHd~tt.1.4f 
236. A broadbanct radio telescope at GaurLlJL~,anur. 
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VaSLUl.dhara, 1(., Dhattachnryya J C &. Roc a . 
( _') . , •• z rl.o, H. 

~9l::)b • Bull. Astr. Soc. India 14, 232. Plwne­
ll.ko structur\)s of extinction clouds at 19 :::'>atLlrn 
radii. 

Vasunclhara, H. &.: Kuvpuswumy, K. (1986) lAO Circ. 
No.4207. 

Vaidy::, D.~. & Desai, J .N*. (1987) Ap. Sp. Sci. 129, 
3J5. Interstellar extinction by spheroidal 
absorbing dust grains. 

Venkatakrislman, 1). & Chatterjee, S. (1987) N.N.R.A.S. 
224, 265. On the saturation of the refractive index 
structure fUn.ction. I. Bnhanced hopes for lone 
base-line opt:i..c.:al interferometry. 

B. In Proceedinrrs 

Anupama, GeC. Prabhu, T.P. & Giridhar, S. (1987) Proc. 
Image processing in Astronomy (ed. : T. Veluswarny) 
l<ad 10 As tr. C en tre, Udhagamandal am, }{£:SPECT­
Softwure for reduction of spectroscopic data. 

bulasubr'l1llaniarn, ·h ... S. (1987) Proc. Conf. l'1'ho role of 
fine-seule mncnotic fields in the structure of the 
solar atlllo::.;pilere, Ca[llbriu:~e University .Prc::ls (in 
tho press). Asymmetry of Stokes profiles across a 
~unspot-measuremont. 

l:lhattacllc.ryya, J .C. (1986) Proe. Dr. D.H. Dose Commemo­
rative symp., Calcutta. Lif'e in the Universe: 
Astronomer ' s point of viel'. 

1Jhattclcharyya~ J.C. (1986) l-'roc. Nat. seminar on 
frontiers of Astr. Calcutta. Frontiers of Astronomy -
key note ud~ress. 

Cayrel de Strobel, G* & .Parthasarathy, H. (eds.) (1987) 
Proc. i'lucleosynthesis in the galaxy from the study 
of 10\-1' mass stars: J o Ap. Astr. 8, pp 79-167. 

Datta, B. & Joshi, P.S. (1<:187). IAU Syrup. No.ll?, p. 491 
Constraints on dark matter density and axion mass 
from the large scale structure of spacetime. 

G okhale, H.ll. (1986) IAU Symp. No.123. Study of long 
period global asc illation of Slm throueh spheroidal 
harmony Fourier analysis o:f sunspots. 
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Giridhar, S. (1986) Proc. 5thLatinArn. re(,.ionul mt;." 
( ed .:::; T I) • )" b .... 

. •• • orres-.[ el.mbert.. Spectroscopic studies 
of' southern Cepheid f3Dor. 

Giri0har, S. & Dhattacharyya, J.e., & Kutty, N. (198 7) 
;,roc. Nat. worksllop on imr:\ge processing (ed, : 
1. Velus\vamy) !tadio Astr. Centre, Udhagcunandalmlt • 
.lmage processine; facilities <olt Vaillll Duppu 
Observatory. 

Hassan, S.S. (198'7) Proc. 5th European mtg. on Solar 
IJhys. (in the press). )\'iodel utrno::;pheres in intense 
flux tubes. 

Hassan, 5.S. & SObOllti, Y*. (1987) .i:>roc. 5th European 
mtg on Sol i:lX' Phys. (in the press). Osc ilIa t ions in 
mac'netic flux tllbes .. 

lCc:mleswara Rao, N. (1987). (,uart. J .. n, .. A. S. 28 (in the 
press). Th.e neblliar spectrum of CPD _ 56° 8032 and 
JIe 2-11) (Invited papc'lr: 1I.as11i Nandy symp. on Hot 
Stars and Interstellar matter). 

Kapoor, H .. C. (1936) Proc. NATO - ASI C onf. As trophys ic a1 
jets and their engines (ed. : \v. hundt) Heidel f) , 
lin the press. General relativistic e~fects on 
collimation of a jet • 

.I,ri.::;llt·m, V. (1986) i'roc. Conf. 'High Hesolution Solar 
PhyS.' (ed. : D.S. Spicer) Doulder. l're.ssure 
structure of coronal loops. 

hrishafl, V. (1986) Proc. conf. 'Supermassive Black Holes 
(ed. : M. Kafatos) Cambridge Univ. Pre::;s. Absorption 
of radiation in th.e emission line regions. 

Hallik, D.C.V. (1987) Proc. Nat. Selninar 011 Frontiers or 
Astr. Astrophys. Calcutta. Planetary nebulae and 
the {l,-alac t ie inters tellar medium • 

.\:1eraia11, A. (1987) 'Nmnerica1 Hethods in Itadiative 
Transfer' (ed. : fl. 1\.a1kofen) Cwnbridc:c 'Uni v • .t-'ress. 
An integral operator technique of radiative transfer 
in spherical symmetry. 

Haju, P.K. (1986) Proc. 6th Nat. workshop on Atomic and 
:t-folecul ar Phys., Banaras iI indu Uni vers i ty. Impor tance 
of atom ic and molee ular research for as tronomica1 
interpretations. 

Sastry, Ch.V. (1987) Proc. STIP Symp. Observations of 
the briu;htness distribution )f the quiet solar 
corona at decametric t"ravelengths. 
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::)uxenu, A.h .• , Llhul.tacharyyu; J.C., ::iaIllS()n, J.P.A., 
Ismail, 1<.. 6: Lttncelot, J .1.-'. (1986) Proc. Nat. 
Symp. on optical and opto-elcctronic instrumen­
tation. 

Shyln-ia, U.S. (1';)87) Proc. IAU Symp. 122 (in the press) 
The buhaviotlr 01' A,46tl6 lino of lIe I.L in WN 
binaries. 

Slvararn, C. (1987) Proc. 20th Int. Cosmic Hay Conf. 
Upper limit to particle anu photon energies in 
pre-galactic process (in the press). 

Sivaram, C. (1987) 
(in the press) 
parwlleters. 

Proc •. 1<'ounc..ln.tions of Hodern Phys. 
Quantwn constraints on cosmological 

Sivararn, C. (1987) Froc. 20th Int. Cosmic l{ay Conf. (in 
the press). H.elat ivis tic accel eration of monopoles 
in neutron stars. 

Sivaram, C. (1987) Proc. 20th Int. Cosmic Hay Coni'. (in 
the press). Shock accelerated particle energ'ies in 
ty'pL~ II SLll)OrnOvue and cosm ic ray calc iWll enhance­
ment. 

Sivarwn, C. (1986) Froc. ~outh ~one Winter School on 
General h:~lntivi ty and Cosmology: i'lysore Vniv. p.279. 
UulatLvistic astrophysics I. 

SiV:.trWll, Co (1';)tl6) Proc. South Zone Winter School on 
(~ullcral Htd at Lvi.ty anu CoslIloloGY, Nysore Univ. p.Ji+O. 
A!'>l'uc t~ of ll(u-ly ulliver::;u. 

S ivaralll, C. (1~H7) i·'roc. 20th Int. Cosmic l{ny Coni'. High 
!J;llergy Particle i'roduction :from conducting Cosmic 
;:>trings. 

::> ivarc:ullall~ l\..1~., Babu, Go.S.D., Shy1aja, B.S., Hajamohan,R. 
( 1986). Proc. 20th 1;:::LAI3 Symp. p.479. Exploratioll of 
Halley's Comet', Heidelberg. Spatial distribution 
of molecules and dust \,rithin the coma o:f comet Halley. 

S iVarrtlllall, h .• H .• & Kariyappa, H.. (1986) .Proc. 4th Cambridge 
\iorkshop 011 Cool Stars, Stellar systems and the Sun. 
New ... ·lexico. 1\.-li11.e emis::;ion and the integrated 
surf,lce U1af~netic field on the sun. 

Sivaranll::lH, 1~.H.., h.ariyappa, Ro & Livingston, W.C*. 
Reports on Astronomy, XIX IAU Mtg. 1985, p. 137. 
Solar line bisector as a fun.ction of disk position. 
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SOlO Sunder, C .. & b..ocilllar, 1~.1~: (1~87) I.AU ~:iyH1p • .No. 1.27 
(ill tile jlru.::;~). Tile dyntl.lllicu.l uvolutiou o.f' a star. 

:::iuren<.liL'Ullatll,. 1(0 (1987) i'roc. or the wurl~t:ihop on .image 
Proce::;sillg in As troJ"lolllY , (ed .. : T. Veluswamy) H.adio 
Astr. Centre, Udhag,cunaaualrun (in the pre:5s). 
})rof'ilc fitti.llC; uy r·jarquardt Algorithm .• 

Vasulldhara, .i.<.. & .Llhattacharyya, J.G. (1987) Gerlands 
lieit1' Ueol'hys ik Leipz 19- 96, :::ionderhoft (in the pre.::is). 

Wlitu, P.J*. & ~rishrul, V. (1986) Proc. Conf. 'Super­
massive .lHack Holes I (ed. ; 1'-1 • .l\.af'atos) Cambridge 
Univ. Press. Production of the active galactic 
nll.cle icon t lnuulIl via coheren t plasma processes. 

c. Notes for tIle Observer 

T.P. l'ralJlw (1~~:i6) 13u1.1.. Astr. Soc. India, 14, 68, 138, 
1:)9,241. 

-------~ 
press) • 

Dull. ARtr. Soc. India, 15 (in the 
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Appendix 

1. No. of days or observation for the poriod 

1~86 Apr to 1987 Mar 

Ph.otohel iot:rams 

H-alpha 

h.-flocc ul us 

h.-Prom illence 

225 

151 

194 

160 

----------------------------------------
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2. Solar tUnnel telescope observations 

------------------------------------------------------------

1986 Apr 

i'lay 

J" un 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

1987 Jan 

Feb 

)\'lar 

No. of 
days o:f 
obser­
vation 

18 

5 

5 

7 

8 

5 

5 

12 

10 

19 

13 

17 

2 

1 

2-3 3 

2 12 

4 

2 

1 

2 

1 3 

4 

3 

7 

3 

8 

Seeing(in arc sec) 

3-4 4-5 5 

3 

3 

5 1 

5 1 1 

2 

2 5 

5 :2 

6 1 1 1 

4 l~ 1 

.l.J. II 

-------------------------------------------------
124 5 4 49 11 42 5 5 J 
-------------------------------------------------

-~-.. -



3. Hours of observat ion and seeing- condi tiol1s 

at Kavalur 

-------------------------------------------------

1986 Apr 

May 

JWl 

Jul 

Aug 

Sap 

Oct 

Nov 

Dec 

1987 Jan 

l.!'eb 

Mar 

1986-87 

(1985-86 

Spectroscopic 
hours 

189.5 

1:2 1 

58.5 

65.5 

16.5 

65 

86.5-

138.5 

132.5 

2L~ 1 

246.5 

212 

Photometric 
hours 

52.5 

25 

7 

1 

1 

9 

12 

52 

39.5 

90 

93 

lOU 

---------------------------
1573 L~82 

1278 329) 

------------------------------------------------
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