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Abstract

Hignlights of the ionospheric effects of the totalsolar eclipse of February 16, 1980 detected
by ground-based experiments in India are summarised. Decrezse in electren dersity at various
heights in ionosphere upto the F, layer peak over Ahmedabad was associated with the eclipse, tke
decrease being gradually delayed at higher heights. Similar decrezse was noted from the total
electron content derived from the Faraday rotation measurements made at a few stations using

the 136 MHz radio beacon from ETS-II satellite.

nights except the eclipse night.

A total solar eclipse provides a rare cpportur ity
to study the interaction of solar radiation on the Earth’s
upper atmosphere. With the opporturity of a2 total
solar eclipse of February 16, 1980 in India, the Physical
Research Laborztory, Ahmedabzd corducted a
variety of ground-based and in-situ rocket-borne
experiments spread over different locations in India
in collaboration with Space Applicatiors Centre
(Ahmeadabad), Sriharikota Range (Sriharikota),Vikram
Sarabhai Space Centre (Trivandrum), Saurashtra
University (Rajkot), University of Pune (Pure),
Osmania University (Hyderabad),and Jamal Mohamed
College (Tiruchirapalli). The details of the experi-
ments conducted have been reported earlier (Desh-
pande 1980). Here a few results of the ground-based
experimentsare reported. Theseinclude the ionosonde
operated at Ahmedabad, Faraday rotation measure-
mentsat 136 MHz radio beacon using the geostationary
satellite- ETS-II at Ahmedabad, Rajkot, Pune and
Rangapur, and amplitude scintillations recorded at
Ahmedabad, Rangapur and Tiruchirapalli.

The ionosonde at Ahmedabad was operated
continuously from a few hours before to a few hours
after eclipse on February 16, 1980. The characteris-
tics of different ionospheric layers will be reported
elsewhere. Here we present the electron dersity
distributions with height from 13 hr LT (75°EMT)
to 17 hr LT on eclipse day (February 16, 1980) and
on a control day (February 17, 1980) bascd on the
reduction of quarter hourly ionograms using Budden’s
matrix method. The variations with time of electron
deasity at different fixed true heights starting from
160 km, are shown in Figure 1.  The thick line at
top is Ny,,. Gradual decrease in electron dersity
is noted soon after the starting time of the eclipse and
minimum is noted at the maximum of eclipse. The
eclipse effects at lower heights are matched with the
obscuration exactly, while at higher heights there is
a gradual delay when the effects are seen. The miri-
mum is around 15.15 hr LT at 160 km and around

Polarization scintillaticr s were scen cn all

15.50hr LT at 360 km. Magnitude-wise, the decrease
in electron density is around 409, at 160 km and
arourd 259, at 360 km.

The total electron content (TEC) derived from
the Faraday rotation measurements made at Ahmeda-
bad on February 16 and 17 1980 are shown in Figure 2
from quarter hourly calculatiors. Similar features are
seen at Rajkot, Pune and Rangapur also. Therefore,
results at Ahmedabad only are shown here.
The TEC on 16th is comparatively smaller than
that on 17th. This is probably because of a
magretic storm which occurred on February 14.
There is a wavy structure in the variaticn ¢f TEC on
February 16. However, the secord dip at 15.30 hr
is associated with the eclipse effect (minimum at 15.30
hr is noticed at all the stations). Further, from the
N (h) profiles, the minima were fourd to be at 15.15
to 15.50 hr at different heights. Hence, minimum
at 15.30 hr is logical due to the integrated effect,
which will be seen in TEC. There is no eviderce of
eclipse induced gravity waves from these observations.
Fluctuations with periods of 15-20 minutes are generally
observed in eclipse induced gravity waves (Davis and
daRosa 1970; Vaidyanathan et al. 1978).

The observatiors of Faradey rotaticn argle
(polarization) were carried out continuously fcr two
weeks beginning a week before the eclipse. Polariza-
tion scintillations were observed on all nights except
the eclipse night at all the stations. Figure 3 shows
the records at Rajkot.
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Fig. 1: Variations of the electron density at fixed
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Fig. 2:

real heights over Ahmedabad (2) on February
16, 1980 and (b) on a control day, February
17, 1980. The arrows with markings 1, 2,
and 4 in Fig. 1 a represent the times of start,
the maximim obscuration, and the end of
eclipse respectively.
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Daily variations of the total electron content
derived from Faraday rotation measurements
made at Ahmedabad using 136 MHz radio
beacon from ETS-II satellite on February
16 (eclipse day) and February 17 (control
day).
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Example of the polarization scintillations
at 136 MHz using radio beacon from satel-
lite ETS-II and recorded at Rajkot. Note
no scintillations were present on the eclipse
night.
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