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ABSTPACT
Total ionospheric electron content (TEC ) has been determined

from the measurements of the Faraday rotation of a plane polarized

wave that have been returned from the geostationary sitel].ite ATS 6

transmitting at a frequency of l~+0 1~4L. Tue results of the computations

have been presented in the form of diurnal curves in order to investir.ate

the effect of the solar eclipse of 29 April 1976 on tho Ti~C over Ankara

longitudes.

1. INTRODUCTION

A station was set up in Ankara at the ~1ectrical Engineering

Department of the Middle East Technical University (METU) to observe
wariatious of the total electron content (TEC) between December 1975
and June 1976. The METU station was equipped with a Switched polarimeter

consisting of a linear cross yagi antenna , a receiver and a pen recorder
recording the Faraday polarization twist of VHF radio waves which are

transmitted at the 11+0 MHz from the geostatio~ary satellite ATS—6 (Davies
et al. 1972) located at approximately 35°lrlongitude over the equator.

The location of the sub—ionospheric point is 36.1f°N , 3~~.2
0E. The -

polarization angle was measured at 15 minute intervals, and continuous
data were received for almost all days except during late December
and partly in ~]anuary due to chart seconder failure. There were also
some off signal periods due to the interruptions of the signal from

the satellite.

The data have been reduced at the Physics Department of the

METU employing the method described by Klobuchar (1975). After being

encoded and punched the data are being sorted into hourly group. In
order to remove the ‘n~’ ambiguity the critical fre ju ncies (f0

)’2) of

the nearest ic’r.oconde stations to the eubiono~ pheric point have been
obtained from the ~.DC—Cl .

* Presented at the NATO Auvancec i Study Inst.  on Dynamical an Chemical
Coupling of 1~eLtral s’.nd Ionized Atmosphere 11—22 Apr5.1 1977, L~orway.
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The effect of the solar ec1~jee of 29 April 1976 Oh the METU

TEC data is described in this paper.

2. RESULTS

The diurnal variations in the ionospheric TEC are shown in

figure 1 for three days in April 1976 prior to the solar eclipse.

In these curves the effect of increasing magnetic activity is also

seen. As Kp—the daily sum of the three hour planetary magnetic

activi ty index—increased enhancements did occur i. the T~~. hsximum

TI~C enhancements are observed around noon hours.

In order to investigate the changes observed during the eclipse

a non—eclipse or a ‘control’ curve is constructed by taking the

arithmetic mean of TEC data of the 27th and 28th of April 1976. The

Kp was 18 during the control daye where as it was 23 on the eclipse

day. Figure 2 shows the diurnal variations in the TEC data obtained

on the eclipse day. The control curve is also drawn in the same

figure, for comparison purposes. The TEC values were greater than thorn.
of the control curve during the morning period. The solar abscuration

was clearly felt in the TEC as the data obtained on the eclipse day
exhibited a very marked decrease. After 15 00 hours the TEC values

again became greater than thos. of the control curve and this
behavior continued until 22 00 hours. En order to investigate the

effects of the eclipse on f0)’2 data, the diurnal variations of the
f F2 measured on a. ma~netica1ly quiet day (26 April 1976) and on

eclipse day (29 April 1976) are plotted on a transparent sheet. As
can be seen a very similar behavior is observed in the f0)’2 data.

On the eclipse day the f0)’~ values started to decrease 18 minj~te.

earlier than the first contact point and they continued to decrease
till 50 minutes past the maximum obscuration. ~hereas, the correspond-

ing time intervals were 33 minutes and 5 minutes respectively in the
eclipsed TZC data. ~

‘i~ure 3a shows the difference in TEC between the
eclipse and control day values. In figure b the time rates of change

of both the TIC and the control curve are illustrated. The TEC on

the eclipse day started to decrease at 10 1+5 hours, well before the

first contact time (11 18 hours), The TEC valucs continued to decrease

L till 5 minutes past the maximum solar obscuration which t~ok place at

.- ~~~~~ -.---- - -~~~~~~~ - -- - . . - -. ~~~-~~~~~~~~~~~~~~~~~~ -~~~~~~~~~-~~~~~~~~~~~~~~
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13 10 hours. The maximum change in ThC w~ta approx imatel y _9x1016 el/ rn2

with re~q’ect to the contro l curve. ~ecovery t~ok piac : a t a razi ..d rate
nea r the fourth contact and wi th in  25 minutes following the four th
contact the TEC reached the conthol curve values. The increase in

TEC continued until  18 15 hours. Following this the T~C started to
decrease reaching the control curve values Lt 20000 hours.

3. DISC JSSION

On the eclipse day , unfortunately, the ma~netic activity index

Kp was increased to 1+ around 15 00 hours indicating the existence

of a moderate ma~netic substorm . Therefore, it is very dIfficult

to distinguish the effects of the eclipse phenonenon on the TiC data

from the effects of high magnetic activity . buminarizing, the unusual

features observed in the TEC on the eclipse day are: (1) the decrease
in TEC weli. before the first contact; (2) the unexpected increase in
the TEC well after the fourth contact. The time differences d~’e to

the altitude variations can not a1on~ expla2n the e~r1y decrease seen

in the ThC data. If the diurnal vari.~tion of the TL.C on the eclipse day

is considered as the representative of the data ~&t the subionospfteric

level, i.e.k20 km. ,  the parallel behavio r of the f dc.ta indicates
tha t downward diffusion alone may not be res~onsib1e for the oboerved
cha nges in the TEC da ta . The well known d i f f icu l ty  in interpreting
the effects of an eclipse on the topside Ionosphere is once more

noted in this work.
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FIGURE CAi’TIO?S

Figure 1. The diurnal variations in TEC obtained at the METU station.

Figure 2. The diurnal variations in TEC obtained during the solar
eclipse of 29 April 1976 . The trasparenc~r gives the
diurnal variations of the f 0F2 that correspond to a
magnetically quiet day and to the solar eclipse day.

Figure 3. The diurnal variations of TEC and the time rate of changes
of the TEC obtained both on the control days and on the
solar eclipse day .
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