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SOLAR PHYSICS 

The solar magnetometer was used extensively in the velocity mode 
for studies covering a long time interval of the quasi-periodic oscillatory 
velocity fields. These were carried out at the centre of the disk in the 
lmes Fe I 5072, NI I 5094, Mg I 5172 and the H,8 line for duratIOns 
ranging from I -t to 4 hours. A tilted glass plate ahead of the entrance 
slit served to compensate for the rotation of the Sun. These records 
are being subjected to power spectra analysis. 

The oscillatory fields beneath an H-alpha dark filament have also 
been examined in Fe I 5250. Maps of the longitudinal magnetic fields 
were drawn over regions covered by a dark marking. 

Several spectra were obtained under very good seeing conditions, 
covering a large number of Fraunhofer lines of varying Rowland 
intensities and excitatIOn potentials in order to study the spatial 
variation of small scale velocity fields and intensity fluctuations on the 
Sun. These observations cover different positions on the solar disk. 
A time sequence of spectra around the Mg-b (5172 A) region was taken 
to study the quasi-periodIc oscillations in photospheric and lower 
chromospheric layers. 

A study is in progress of spectra of the K-line of ionized calcium of 
the Sun, to locate the agencies responsible for the emission line width­
absolute magnitude relationship of WIlson and Bappu. For this the 
best frame out of a K -spectra time sequence was chosen. About 200 
hne profile traces were obtained at discrete close intervals for measuring 
widths. Also scans along the line at the K3 core, K 2v, K 2Rv , K1v and 
KlR and on a neighbouring Fe line were obtained to assess the correla­
tion of intensity fluctuations in each of the layers in which these wings 
are formed and also to obtain the SIzes of the elements. The analysis 
shows that the mottles of average size 2000 km seen on K-spectro­
heliograms have the characteristic values of line width of a G2 V star. 

A study of the relation between sunspot area changes and occurrences 
of solar flares showed that changes if any in the sunspot area noticed 
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after a major solar flare, cannot really be ascribed to flare stimulation 
but are only features associated with normal sunspot evolution. 

A Doppler comparator to measure velocities from Fraunhofer lines 
of solar spectra was constructed. In this comparator the light flux 
from both the wings of a Fraunhofer line are directed to two light 
dependent resistances through a system of two slits located at ±L1,\ 
on the line profile. The Doppler displacement at any location on the 
lme is obtained by setting the two slits, so as to equalize the D.C. 
output signals of the two L.D.R.s. The displacement of the slits is 
measured by a precision Hilger screw. The spectral line is scanned 
manually along its length and Doppler displacements are obtamed at 
discrete points at the choice of the observer. 

The I8-metre spectrograph has been provided with an image guiding 
facility that ensures an accuracy of guiding to better than a second of 
arc. For the programmes on time sequence spectra a 35 l1lm film 
magazine with a storage of 100 feet has been built during the year. 

Several modifications have been incorporated in the 4.2 metre spectro­
helIograph that have yielded improved performance. A cylindrical lens 
curvature corrector, a beam splitter ahead of the entrance slit, and a 
split line shifter near the exit slit capable of equal offsets on either side 
of a Fraunhofer line core, are new additions that have increased the 
versatility of the instrument. 

On the occasion of the total solar eclipse of 1961 February IS, two 
spectrograms were obtained by A.Kubicela at the moments of second 
and third contact of the eclipse. The spectrograms contain a smooth 
transition of the photospheric spectrum into the chromosphenc one 
and vice versa. Continual registration has been achieved by means of 
a moving plate combined with a slit spectrograph. The 1961 eclipse 
data have been used to find the intensity of solar continuum radiation 
dependence on heliocentric heights within the last second of apparent 
solar radius. 

The velocity field structure in a supergranule is under study using 
the 4554 Ba + line and a weaker Fraunhofer line. Near simultaneous 
K-line spectra provide a picture of the chromo spheric network and 
hence the supergranular boundary. Comparison spectra from the same 
region of the solar disk provide the reference system for zero velocities. 

The Sun was photographed in white light on 300 days. H -alpha 
disk, K-disk and K-prominence spectroheliograms were obtained on 
272, 277 and 250 days respectively. H-alpha filtergrams of the disk 
and prominences with the Lyot monochromatic heliograph were 
obtained on 220 days. Observations of the solar chromosphere were 
made on 298 days covering a total duration of 1289 hours of patrol. 
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Seventy flares were observed during the year of which 26 were sub­
flares, 35 were classified as belonging to types 1+, In and Ib, 8 of 
importance 2f, 2n and 2b and one of importance 3b. The data provided 
by routine solar observations have been sent regularly to the World 
Data Centres. 

Observing conditions were more or less as in the previous year. 
The average definition of the Sun's image was 3 on a scale of 5. The 
North dome recorded 8 days of seeing 5, 74 days of seeing 4 and 147 
days of seeing 3. 

The mean equatonal distance of northern hemisphere spot groups 
was 15°'9 and of the southern hemisphere spot groups 17°'5 as against 
18°'3 and 21°'1 respectively in 1967. Details of the spot observations 
are given in Table I. 

TABLE I 

Solar Data I968 

No. of spot groups Mean daily No. Kodalkanal dally relative 
N S of spot groups sunspot number 

Jan. 15 IS 6'1 125'6 
Feb. 18 21 7·8 143'8 
March 16 I7 62 117'2 
April 20 II 5"2 87'0 
May 25 19 8'6 174'3 
June 12 10 6'9 128'4 
July 12 7 4'8 87'1 
Aug, 15 19 6'4 liS'S 
Sept. 18 14 6,6 113'2 
Oct. 15 12 5'4 107'4 
Nov. 12 10 3'6 843 
Dec. 10 18 62 135'4 
Total mean 188 173 6'2 118-3 

STELLAR PHYSICS 

A major event in the progress of the observatory has been the 
commencement of regular observations at its field station in Kavalur. 
A 38-cm aperture reflector built in the observatory's optical and 
mechanical shops has been commissioned in a roll-off shelter. The 
telescope is equipped for photoelectric photometry. It also has a 4-inch 
aperture quartz prism of small angle for obtaining very low dispersion 
spectra of 3000 A mm-1 in the blue. Programmes commenced with 
Shis telescope are observations of eclipsing variab1es, photoelectric 
H -gamma photometry and low dispersion spectroscopy of selected 
fields in the southern Milky Way. 

High dispersion spectra of the cepheid variable RT Aurigae have 
been used for an analysis of the parameters of the stellar atmosphere 
over a cycle of pulsation. Eighteen of these spectra were utilized for a 
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study of the radial velocities. The displacement curve derived from 
the velocities was utilized with the light and colour curves of Eggen, 
Gascoigne and Burr to furnish by the application of Wesselink's 
method, a value of R/Rev = 33"7. A differential curve of growth 
analysis relative to the Sun has been carried out at eleven phases to 
evaluate the variation of the atmospheric parameters. The range in 
(Jexc is from 0'94 to 1 '07. The variation of pK is by a factor of ten 
over the cycle. A second hump in this curve at phase 0·68P is perhaps 
a result of the sudden onset of a pulse of compression. Mean abund­
ances relative to (Fe) have been derived for 21 elements. A general 
deficiency in s-process elements is seen in comparison WIth those 
formed by the e-process. 

Spectroscopic observations of Nova Delphini 1967 have been con­
tinued. Radial velocities of different ejected shells have been measured. 
Line profiles of different elements identified have been obtained and 
their equivalent widths computed. Spectra obtained during September 
and October show that the Nova has reached the nebular stage with 
the characteristic forbidden lines of doubly ionized oxygen of 
appreciable intensity. 

Spectra of Nova Vulpeculae 1968 have been obtained at 45 A mm-1 

dispersion in blue and 90 A mm -1 dispersion in red. The radial 
velocities of two absorption systems were found to be II50 km S-1 

and 2180 km S-1. 

Scanner observations have been made of the spectra of the two 
bright novae in May. Scans were obtained on four nights with an exit 
slot of 30 A with the new scanner on the 38-cm reflector. The scanner 
has a twin-Newtonian optical system that functions along with an 
1800 lines/mm grating and a refrigerated photomultiplier. The scanner 
has also been used with slot widths of 9 A to obtain Balmer line 
intensities in B and A stars. 

Monochromatic flux values of the dwarf cepheid Rho Puppis have 
been evaluated over the cycle from observations made in the 1967 
season through four narrow band filters centred at 3859 A, 4310 A, 
4720 A and 5875 A. A variation of 320 OK in effective temperature 
has been found. 

Light curves of the eclipsing binary V Puppis in blue and yellow 
colours have been obtained from the 1967 observations. The depths 
of primary and secondary minima are 0·6 mag and 0'5 mag respectively. 
Further observations are in progress for an interpretation of the light 
curve. Photoelectric observations of R Canis 11ajoris and FT Orionis 
were also obtained during the year. 

Spectra of the members of the Scorpio-Centaurus association are 
being obtained at 45 A mm-1 for the study of rotational velocities. 
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RADIO ASTRONOMY 

The designing and construction of electronics and antenna systems 
for a phase switching interferometer operating at 25 MHz was com­
menced. The half power beam width of the antenna arrays used for 
the interferometer is about one hour in R.A., and about 30° in 
Declination. The instrument is mainly meant for studies of ionospheric 
scintillation of discrete radio sources. The radio sources of Cyg A, 
Tau A and VIrgo A, are being used for this purpose. In addItion, 
radio bursts from the Sun were recorded on several occasions. The 
instrument will also be used for monitoring radio emission from the 
planet Jupiter. 

A new total power interferometer operating at 220 MHz was con­
structed. This consists of a low noise receiver w.ith a band width of 
2 MHz connected to an interferometric aerial with a separation of 6'\. 
This forms an addition to the existing battery of radiometers utilized 
for solar patroL 

An investigation into the radio emission associated with solar bright 
microwave regions was completed. The results indicate that the 
directivity of the region varies with the brightness, the directivity being 
asymmetrical for weak regions and symmetrical for strong regions. 

The 3000 MHz radiometer has been in regular operation for solar 
patrol on a tracking 2 metre paraboloid. The recording of sporadic 
radio emission from Jupiter at 22'2 MHz has been continued whenever 
possible. Regular recordings of solar noise flux on a frequency of 
100 MHz were continued. 

Two new dual input RC null networks have been evolved which 
utilize RC Ladders with an auxiliary input derived from the main 
input. The null frequency of these networks can be varied simply and 
widely by varying the ratio of the two inputs. 

Another use of the null networks is in pickmg up of the incremental 
component of an impedance that varies in response to some change in 
the physical quantity. Here the difficulty is that (i) they have to be 
externally balanced before each measurement, (ii) the null point is 
subject to drift, etc., (iii) they may not have a terminal common to 
the input and output, and (iv) there may be ambiguity of output wave 
form if the network is not properly balanced. A study shows that a 
simple potentiometer circUIt can replace the bridge or other type 
network in many, though not all, applications and can eliminate the 
difficulties mentioned above, without any loss in sensitivity and 
linearity. 

SOLAR TERRESTRIAL RELATIONSHIPS 

A semi-automatic airglow photoelectric photometer was built for 
the study of red airglow line (6300 and 6364 A) intensity variations 
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and its correlation with the ionospheric electron content variations. 
Two narrow band filters were used in this equipment, one centred 
about 6330 A and the other around 5300 A. Arrangements to check 
the dark level and radium source calibration signal was also incor­
porated in the equipment. The photomultiplier signals were amplified 
by a GR DC electrometer amplifier and recorded on a Brown potentio­
metric recorder. The equipment was used for recording observations 
on seven nights during January-February 1968. 

Three nights' airglow intensity variations was correlated with com­
puted electron density variations of the ionosphere at different levels 
m the 250-320 km interval. All these show that the correlation 
coefficient is highest in the 260-270 km height irrespective of the 
heIght of the F layer. 

Work on the experimental set-up for recording 20 Mc/s signals from 
satellite Explorer 22 together with existing 40 Mc/s signals was con-
6nued. The regular observations on two frequencies harmonically 
related, which is essential for giving second order corrections, are 
expected to begin shortly. 

Work on sizes of ionospheric Irregularities from Faraday fading 
records was continued. 

A correlation between H-alpha plage brightness and several iono­
spheric parameters was sought with a view to find out possible solar 
control of short time ionospherjc variations. The standard parameters 
do not show good correlation with H -alpha brightness, except during 
flares. N-h profiles do show variations at different levels, but the 
process of reduction being time-consuming, a direct easily derivable 
parameter was being sought after. It was seen that a derived parameter 
based on the virtual heights of reflection of ordinary and extra-ordmary 
waves at correspondmg frequencies gives a good correlatIOn with 
H-alpha brightness variation. For further investigation it is planned 
to correlate the ionospheric variations with direct photoelectric estima­
tion of K-line intensIty for which the experimental set-up is nearing 
completion. 

The two geomagnetic storms that followed the two proton events 
of 1966 July 7 and 1966 September 2 were analysed. For this analysis 
data from a number of stations around the geomagnetic equator were 
collected and separated from the total field, the Ring current part, 
Disturbance Solar part, etc. Current vectors are computed for each 
of these stations for both these storms for about 60 hours from the 
commencement of storm. 

Continuous recordings of H, D and Z elements of the Earth's 
magnetic field with La Cour and Watson magneto graphs and Askania 
field balances have been continued. Absolute values of H, D and Z 
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have been determined every week with a set of QHM and BMZ 
instruments. During the year 26 geomagnetic storms including 7 of 
the sudden commencement type have been recorded at Kodaikanal 
with ranges in Horizontal Force between 190 y and 480 y. 

Regular vertical incidence soundmgs of the ionosphere and registra­
tion of shortwave field strength have been continued. Observations 
of Faraday fading of 40 and 41 Mc/s transmission from the beacon 
satellite Explorer 22 have been made regularly. 

OPTICAL SHOP 

A test sphere so-cm aperture and focal ratio II I' 268 designed for 
the testing and figuring of the Cassegrain secondaries of the 61-cm 
Ritchey-Chretien reflector and the 76-cm reflector was completed. The 
optics of a 14-cm 111'2 Maksutov camera for use as a Cassegrain 
spectrograph camera were also completed. A I2's-cmf/IS achromatic 
objective was designed and construction completed. This is to be used 
as a guide telescope for the 76-cm reflector. The 76-cm paraboloid is 
now in the final stages of figuring. A quartz objective prism of IO cm 
aperture and vertical angle IS' was completed for very low dispersion 
spectroscopy. 
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