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Radio spectrograph observations ol'lgzesrecent solar eclipse on October 24,
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Abstract

A solar radio spectrograph has been developed to observe the tranaient solar radio
emissions In the band of 30 MHz - 80 MHz at our School of Physics. A non trackable log
periodic antenna having beam width of 60° in E-W and 90° in N-S is being used. Solar radio
flux meagsurements are being made in the frequency range of 30-80 MHz. The recent solar
eclipse of October 24, 1995 was observed with maximum obstruction of sun's disc by moon to

the tune of 40% ueing the above radio spectrograph. The initial results have been reported in
this paper,
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1. Introduction

A low cost solar radio spectrograph (Shanmugaraju and Umapathy, 1996)operating in the
frequency range of 30 - 80 MHz has bean constructad at the School of Physics, Madurai
Kamarej University. It consists of a wide band log periodic antenna (LPA) t{o observe the
transient radio emissions, a double stags super hetsrodyne recejver to process the RF slgnals, a
controlling system to control the swesping frequesnoy synthesizer and a high speed data
acquisition system to acquire the data from the receiver. Our spoctrograph is one of the few
instruments to study the radio emigslons from the Sun in India. It ie located at Madural
Kamargj University, Madurai (Lat : 9° 55' N, Long : 78° 07' E).

On October 24, 1995 the specirograph was used for observing the radio emission from the
Sun in the frequency range of 30 - 80 MHz. Radlo observations at metre and decametre
wavelengths during the eclipse enable us to measure the size of the corona and to locate bright
featores of radio emission in the corona using radlo telescopes of low spatal resolution
(Castelli and Aarons, 1965). The eclipse was observed at Madurel with a maximum magnitude
of 0.574 and an obscuration of nearly 40% uaing e non trackable log periodic antehna (LPA),
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specially designed for the Qouribindanur Redio Heliograph. The wide beamwidth of a single
LPA allows us to observe the sun for a minimum of four hours without tracking.

2. Observations

In Medurai, the partlal eclipse started in the moming at 02:07:07:49 UT and ended at
04:25:04 UT with a maximum phase at 03:12:02 UT. The singie log perlodic antenna was
titled towards east to get maximuom response during the maximum phaze. The observations
were started before the firat contact at 01:07 UT and continued upto 06:45 UT. The
observations were made by sweeping the local osclllator from 125 - 175 MHz (i.e. RF = 30 -
80 MHz) in steps of 1 MHz2 with a sampling time of one sec. The mdio emission of the Sun
was recorded in total power mode in the frequency range of 30 - 80 MHz throughout the
observation. The solar radio emission was also observed on the days preceding and following
the eclipse day for comparison. Noiss In the data was reduced by averaging the data for 3

minutes,

3. Results and Discussions
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Figure 11 Eclipse curve on October 24, 1995 observed using the solar radio spectrograph at (a) 44 MHz,
(b) 75 MHz and (c) 80 MHz, from 01:15 to 05:48 UT.
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Fig. 1 shows the eclipse curves at 44, 75 and 80 MHz. ‘The diamster of the radio Sun at the
above frequencies can be determined from the eclipae curves and using the rate of movement
of the moon in the sky. From the figure, It cen be seen that the intensity is reduced from 03:15
UT to 04:50 UT. It Is found that the duratlon of the oclipse increases with decreasing
frequency. The eclipse curves give the diameter of the radio sun as 48 arc min at 44 MHz, 40
arc min at 75 MHz and 80 MHz. The dashed line in the fignre shows the pronounced veriation
in the intengity during the eclipse period. Ths eclipse observation enables low resolving power
radio telescopes to locate small angular size sources in the solar disc as reported by some
anthors (Bhonsle et al., 1982, Bagchi ef al., 1996, Ramesh &f af,, 1996). The double hump in
the eclipse curve indicates the possibility of existence of two discrete sources.
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