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PREFACE

e et

In the present investigations an attempt has been made to

‘study some of the physical properties of the low latitude

ionosphere and the plasmasphere. The study is hased on the

(a) ionosphere electron content derived from Faraday rotation
measurenents, mede at a chain of stations covering almost entire
Indian sub-continent during the period October 1975 - August’1976
ufing redio beacons from the geostationary satellite ATS-6 and
(1) the plasmasphere electron content derived from simaltaneous
Farsday rotation and the group delay measurements made at allow
1 atitude station Ahmedahed (2%.0°F, 72.6°F, dip. lat. 18.6°N)

during June, July 1976 and at a near equatorial station Ootaceamund

1]

(11.4°H, 76.7°E, dip. lat. %0N), It is worthwhile to note that
the ionosphere electron content measurements using a geostationary
satellite were moce for the first time, at a chain of stations

at low latitudes from magnetic ecuator to ehout 25°N dip lat.

jay)

Tn =zddition the plasmasphere electron content measurements at
low latitudes were not availahble so far; hence the current
investigations .on the plasmasphere form a new contrihution to the

subject. Various ionospheric ena geophysical deta have also heen

studied amnl used for interpretation, wherever necessary .

The total electron content (TEG) defined broadly es the

number of free electrons in a column of unit crosg-section

p—s

o)

cxtending through the ionosphere and shove, can he measured hy
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nunher of techniques out of which the Faredey rotation and

thémgroup“delay techniques—are—of—present—interest—In-the o
 Earaday rotation technique, the angle of rotation of the plane

of polarizeztion of the radio wave is measured as it passes

through the ionosphere whereas in the group delay technique, the
difference in transit times of two radio waves, with different

frequencies, across the medium is measured. It is important to

‘note thet the Faraday rotation angle is strongly dependent upon
;fhellongitudihal comporient of the earth's megnetic field wherees
'Z%Eé dependence of the group delay on the earth's magnetic‘field
‘is insignificent. The Faraday rotation technique, tbgrefore,
gives the ilonosphere electron content NF, upto an altitude of hF
(@hich is ahout 2000 Im for low and mid-letitude stetions and 18
éhout 1500 km for ﬁear equéatorial station like Ootacamund) whereas
the group delay technique gives the electron content NT\upto the

SQtellite height. The difference in electron content measured hy

these two techniques i.e. NT"NF gives the electron content above
JhF, upto the satellite héight along the ray-path. The electron
content so ohteined ig usually btermed as plasmasphere elegtron
content (NP). Keeping in view the errors involved 1in deriving Ny
for Ootacamund to ATS-6 geometry due to uncertainties in geomag-
vnetic field models, the plasmasphere electron content has not
Been studied for this station. However, the difference of the Np
and Np termed as the 'residuesl compounent’ (NR> for the Ootacemund

measurements has heen studied and may Hezoonsidered as 2 rough
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estimate of the plasmasphere content. The importance of the

ecdio hescon. ctudies of the plasmaspherc has been reelised only

recently end not much work has undergone in this direction.

The lay=-out of the thesis is as followss -

The general introduction to the low and equatorial latitude

ionosphere end the plasmasphere is given in the first chapler.
Previous work shout TEC studies et low letitudes and the plasma-
spheric studies using in-situ and whistler measurements have heen

reviewed.

The gecond chapter descri“es the group delay and araday

rotation technigques of electron content measurements . The
calihration factors for these measurements, for the present
satellite geometry have heen descrihed. Uéing actual electron
dengsity profiles over Kodaikaneal and Jicamaroa, the calculations

of megnetic field factor celibration for Ootacemund %o LTS~6
ray-pathh have heen undertaken, and are described in detail . DLastly
a description of the computations of elevation, azimuth, range,

sub~ionospheric points end magnetic field factors, is given

in the same chapter.

In the third chapter, the morphological studies like diurnel,

seasonal , letitudinel end dey to day variations of TEC at low
‘latitudes has heen described. A comparison has heen made

hetween electron contents Ny and Np, ohtained from Faraday rotation
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f, gnd the group delay techniques respectively. The gquiet time

varietions of the residuel electron content (Nq) at Ootacemund
: 4
and the plasmasphere electron content (NP) at Ahmedebad, have

heen described and discussed in the same chapter.

The fourth chapter deals with the electron contént studies
 fin’¢onjunction with the hottomside ionosonde data. The dailly
iVariafion of equatorial TEC has meen compared with the variations
be many different parémeters like equatorial Nsz, crest region
“fiTEC, topside electron content Ha, hottomside electron content Ny s

vt

slah-thickness 'L , semi-thickness y , and the height of the
Peak F-region electron density hm7 etc. &4 detailed study of the
' félab-thiokness of the equatorial ionosphere using hoth NF and Np

data has slso heen undertaken and is described in this chapter.

—

The fifth chapter descrihes the iInfluence of electrojet on

the low latitude ionosphere. The role of electrojet in letitudinal
 'fdistribution of TEC under different geomagnetic conditions and
2lso in the anomalous semi-ammual variation of TuC at low 1aﬁitudes
 has Meen studied and discussed. Lastly the day to day varia“iliiy‘
vl Of the 1ow:}atitude'ionosphere in conjunction with electrojet

strength has heen discussed.

The lunar tidal effects in the low latitude TEC and in the

equatorial N ¥, and gleh-thickness heve heen separated and
Studied in the gixth chapter. A brief summary of the previous

v e

, WQrk on luner tidel effects in the F-region of the low latitude



~ionosphere is elso given in the same chapter.

The storm time effects on the low and equatorisl latitude

IZC and equetoriel W have heen descrihed in the geventh chapter
of the thesis. 1In addition the storm time effects on the residual

electron content (V ) ot Ootacamund has been studied and discussed

'-gﬁin terms of solar wind velocity end geomagnetic uot1v1ty dependerice

of NR'

The chth chapter describes the numerical model for low

latitude ionosphere TEC for different solar activity conditions.

_Its applications to satellite tracking systems have heen des scribed.

The conclusions of the present investigetions are summarised

in the last i.e. in ninth chapter. ©Some suggestions for the future

work heve also heen included in this chepter.

It is sincerely hoped that the present work has made sowme
contrihution in the hetter understanding of the complex ionospheric
and plasmaspheric processes; though it is heing wished, keeping
in'view the Finstein's remark which says:

"Onething I have learned in a long life:
that all our science, measured agains®
reality; is primitive emd childlike - and
yet it is the most precious thing we havel.

J\\r\n/? (A"
(SeTng )
(Gauteam Chcnd Sethia)

Author
Oortlflcd hys

R fas

l---"lr; TN ([e MAA..."C\

k,f(h.G.uﬁpé )T (H. Chandra)
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