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Solar physics

Solar activity

On an analysis of the locations of major flares and of type 1l radio burst regions on the
solar surface, it has been found that there are about five zones in each hemisphere of the
sun which produce such types of activities and they occupy 49 area on the sun. Also the
latitudinal zone between 11° and 20° in each half is most prolific in producing solar
activity. On finding a time lag between the onset times of microwave omissions, hard x-
rays, gamma ray ommissions and radio bursts, an effort has been made to understand the
mechanisms responsible for these radiations at different heights in the solar atmosphere.
A relationship between the occurrence of solar proton flares and associated microwave,
x-ray, optical and radio emission has been found with a hope to predict the onset of
proton flares.

Analysing data on major flares, type 1l radio bursts, white light flares, gamma ray
bursts, hard x-ray bursts and coronal mass ejection during solar cycle 19, 20 and 21, it
has been found that compared to the activity in the northern hemisphere during cycles 19
and 20, the southern hemisphere appears more active during cycle 21. Also the data on
great hard x-ray bursts and solar radio bursts show a periodicity around 155-156 days
but there is no such periodicity for sunspots. Relationship between coronal holes, coronal
mass objections and solar flares are being studied.

Spectroscopy of the sun

The calculated centre-to-limb behaviour of Balmer lines has been compared with the
observations. Also similar behaviour for the Paschen and Brackett series lines has been
studied and it is concluded that limb darkening data in the wings of hydrogen series lines
can distinguish amongst various photospheric models. Centre-to-limb studies of the
residual intensities in the wings of the above lines are also found useful for testing various
facula models. _

Faint molecular lines belonging to the molecules PO, PH and MgH" are expected to
show up in sunspots, photosphere and faculae.

Instrumentation

We have acquired two 15-cm Coude refractors from Carl Zeiss Jena for solar
observations through CN, H, and K line filters, and for white light photography. A heat-
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rejecting filter acquired from optical surfaces and fitted with the objective sends a cool
beam down the telescope tube. The first results are encouraging. A TV camera alongwith

VCR and Video analyser have been acquired and installed to record and analyse solar
flare data. -

Visit to Antarctica

Wahab Uddin, alongwith the scientists from the Indian Institute of Astrophysics,
obtained useful spectroheliograms from an observing station in Antarctica.

Doctoral theses

V. K. Verma and P. Pant received their Ph.D. degrees during the period and K. R.
Bondal submitted his Ph.D. thesis.

(This report has been compiled by Drs K. Sinhg and B. M. Tripathi of Uttar
Pradesh State Observatory).

Stellar and planetary physics

Physical study of comets and planets

Spectrophotometric scans in the visible region have been obtained for comets Encke,
Halley (19821), Hartley-Good (19851), Wilson (19861) and Bradfield (1987s). Abundances
and production rates of CN, C, and C; have been determined for those comets. The
behaviour of the heliocentric distance has been investigated. Post perihelion observed
emission fluxes at 388 nm (CN) and 516 nm (C,) of the coma of comets Austin (1982g)
and Bradfield (1980t) are analysed in the framework of the Haser model. Production
rates of CN, C, and nuclear diameters for these two comets have been determined. In
each of the comets Austin (1982 g) and Bradfield (1980 t), the dust mass production rates
as well as dust to gas mass production rates decrease with increase of heliocentric
distance of comet.

Drift scans of the coma of comet Halley across the nucleus at the peak of CN, C,
and C; emission bands have been obtained. It was found that the strength of C; decreases
rapidly close to the nucleus of the comet; CN was found to be present at much larger
distances from the nucleus as compared to C, and C;. Rapid irregular shortlived
fluctuations in the brightness of comet Halley were noticed in UBV photometry. With the
help of UBV photometry variations in magnitude, intensity and colour indices in the
three circular zones from the centre of the cometry head of comet Bradfield (1987 s) have
been estimated.

A re-analysis of the observations of occultation of MKE 31 by Neptune on 1983

September 12 shows that the possible ring system of Neptune extends from 64400 km to
64190 km.

Clusters

Integrated magnitudes and colours of population 1 synthetic clusters have been derived
using the theoretical evolutionary tracks and age-dependent initial mass functions.
Integrated parameters have been compared with the observational data of open clusters
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in the Milky Way and clusters in LMC. Analysis of the observed data of star clusters
indicates a decreasing trend in the total mass with age of the cluster up to about 10° yr,
thereafter it shows an increasing trend.

The age distribution of open clusters has been obtained as a function of Trumpler’s
central concentration and range in brightness classes. Lifetime of the clusters have been
obtained. It is found that the rich clusters have a relatively higher central concentration
than the medium and poor clusters. Published literature has been surveyed to compile a
bibliography of CMD studies of star clusters in the Magellanic Cloud. Relatioris between

age, metallicity and other structural parameters of star clusters have been compared with
those of star clusters of our galaxy.

Photographic photometry of about 900 stars down to ¥ = 17 mag, has been carried
out in the region of open cluster NGC 2301. Statistical criteria yield only 96 * 17 cluster
members. Star counts indicate a diameter of ~20 arc min. The data suggest mass
segregation in the cluster.

Variable stars

Effective temperatures and luminosities of DT Cyg and SZ Tau have been determined
from spectral scans. The pulsation masses of the stars have been discussed. Light curves
of Epsilon UMa show light variations of varying amplitude. Colour indices also show
small colour variations.

Eclipsing binaries

Photometric studies have been done for the eclipsing binaries UM Boo, AY Cam, ¢ Cap,
XX Cas, RW Ceti, XY Ceti, RW Com, RS CVn, RZ Eri, HZ Her, ST Per and ER Vul.
Orbital periods of a number of eclipsing binary systems have been discussed based on the
available times of minima in the literature. The continuum energy distribution of GG Cas
at phases 07.903 and 07.003 in the wavelength range A\ 3200-7600 A have been discussed.
The spectral type of the systemic component have been found to be as B4 + KO.
Spectrophotometric observations of V711 Tau and UX Ari have been obtained.
Magnitude of V711 Tau fluctuates between 5"71 to 5779.

A number of binary-systems have been investigated to study their power output by
gravitational radiation and spiralling time relation.

Stellar atmospheres

Molecular dissociation calculations for model atmospheres of DA and non-DA white
dwarfs show that He; and HeH' appear as most abundant in the atmospheres of non-
DA white dwarfs while H, and H; are most abundant in DA white dwarf’s atmospheres.

Stellar model

The unrestricted second-order virial formalism has been used to calculate the
characteristic frequencies of linear adiabatic oscillations of a composite stellar model
having an isothermal core and a polytropic envelope in presence of a weak poloidal
magnetic field. The frequencies of the transverse shear mode and the non-radial pulsation
mode for both a radiative and a convective envelope (corresponding to polytropic index 3
and 1.5 respectively) alongwith that of the toroidal mode for the radiative envelope get
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increased in presence of the magnetic field. The frequency of the toroidal mode for the
convective envelope registers a decrease in presence of the field.

Site survey .

From an analysis of the measurements of the total precipitable water vapour content in
the atmosphere, the relative-humidity, and the temperature at ground level, made during
1981 November-1983 December, it has been found that the precipitable water vapour
content is maximum during the months of May and June, and a minimum of 2.5 to 3.5
mm during November to March. The precipitable water vapour shows a poor correlation
with the ground absolute humidity.

Instrumentation

Microprocessor-controlled data logger, CCD system and Micro VAX system were
acquired and installed. Microprocessor controlled data logger has been used since April,
1988, to acquire and print photometric data from the 104 cm telescope — UBV
filter — photomultiplier — photon counter system. CCD system was installed in 1989
October at the Cassegrain focus of the 104-cm telescope. It consists of a CCD chip
having 576 X 384 pixels (mounted inside a liquid nitrogen cooled dewar), a camera
controller, a computer, and a magnetic tape drive. Photometry of clusters and galaxies is
being done with this system. For image processing Micro VAX was installed in 1989
June. Micro VAX system consists of 8 MB main memory, 159 MB hard disk, magnetic
tape drive, cartrdige tape drive, dot matrix printer, four VT 320 terminals, VMS
operating system and FORTRAN compiler.

A low light level close circuit TV system has been acquired and installed at the
Cassegrain focus of the 104-cm telescope. The system is being used to guide the telescope
from the console room of the CCD system.

Doctoral theses

P. S. Goraya (now at Punjabi University, Patiala) received his doctorate degree; M.
Singh, A. K. Pandey, and B. B. Sanwal submitted their theses.

(This report has been compiled by Dr J. B. Srivastava and Sri B. B. Sanwal of Uttar
Pradesh State Observatory.)
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