
RACO. SAnLLITE STUDIES or TD IOROSPHEU OVD AHMEDABAD

Alm DIGHIOURINC LOW LATITUDES

, .....eel

'by

s.aAKADtISHIIAW

f ...

....."*.1
DOC'1'oa· 0' PHILOSOPHY

.f

TD 1Dt11'IRSXTY or aULA

1'"
PH!SICAL RESEAttCH LAIOllAtOltY

AHMEDABAD,



PREFACE

SiDe. the dlacov.1:Y of the layers reflecti. electro

magnetic waves in the earth's high atmosphere. their physical

characn:.7:1aeics such as virtual heights and critical frequencS...

have Men extensively investigated by means of ground basecl

equipments. Artificial earth satellites made it possible to

study the topside of the ionosphere and the radiations reachl.

the earth's atmosphere from outside sources.

Space Research staned in India in 1962 under the

auspice. of the INCOSPAR. whose Chairman Is Professor Vikr_

Sarabhal. with the establishment of a Microlock satellite

tracking station at Ahmedabad and the organisation of an

equatorial Rocket launching station at Thumba. When NASA and.

NRL decided to orbit satellltes with real time transmis.ions

and telemetry. the Physical Research Laboratory. Ahmedabad

mad. ItDlledlate arrangements for the reception of satellite

sianalsso as to obtain as much information about the upper

atmosphere as possible.

The thesis embodies the results of the author'. work.

on the tracking and recording of lJo1al"ised radio waveS transmi1:tecl

by RASA heaeon sat.ellit.es and on the Faraclay 1"01:81:ioo analysis
,

of the s.Celllte signals received at ebe Physical Research

Labora1:01:Y. The receiving system was set up by the author in ehe
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Hlcrolock atation. The data collected have been analysed tnd

8cuclled 80 as to de1:antn. the to1:a1 electron content variationa.

The boctomeida iOftOpoUlS taken at the time8 of satellite

transits have been subjected to true height analysis and the

variations of topside and bot1:omside e1eetron contents have

been compaad. The present study has thrown some light on the

diurnal and seasonal variations of total electron content t

topside electron content, bottomside electron content and

maxi1llUlll electron density over Ahmedabad, which is situated at G..

.... latitude, where maximum F2 peak ionisation occurs.

The role of sporadic E 10nisatlon in producing

sate1.1ite signal scintillations has not been very clear. In

the pre.ent investigation, an empirical relationship between

scintillation depth and fxE. has been found. The relationship

between 'the ratio of 20 MHz depth to 40 MHz depth and ExE. has

also been determined. Good correlation has been found between

scintillation rate and fxEs •

The variations of total electron content and the

equivalent slab thickness of the ionosphere upto 100() km with

10.1 em aolar flux and with magnetic activity have alilo been

ahC1lecl. It: haa been found that the total electron content and

tbe equivalent slab thickness increase linearly with 801ar flux.

•
Bes:l.des maintaining the beacon satellite trackiDg

syat_. the scaling. c01llputation and analysis of the Faraday
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rota1:ioa and s.tel11te s1pal scintillation data were dono by

1:be au'tho'll th1"Ouput tbe peJ:lod of inv••t1aation.
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