PREFACE

A proton precession magnetometer for recording
the inténsity of the earth's total magnetic field has been
in operation at Ahmedabad since November 1962, In the
first part of the thesis, the experimeﬁtal set-up is
described and the observed magnetic field at Ahmedabad is
compared with the data obtained from the nearest standard

magnetic observatory at Alibag.

- In the second part of the thesis, a study is made
of the sudden‘changes‘(SQJSI,Sfej in the geomagnetic field
at the équatorial stations’wﬁicb were operating during
I6Y/IGC. TAhehsudden changes in the strength of the equa-
torial'electquet current in all respects viz. local time,

latitude..and longitude.

The third part of the thesis deals with lunar
tidal variations'iﬂ the geomagnetic field at the ground at
varipus'stationé near the—magnetic equator viz. Trivandrum,
4ddis. Ababa, Koror, Jarvis, Huancayo and Kodaikanal. The
lunar daily variati%% and- lunar monthly variations are
evaluated from a large volume of data. The methods of fixed
lunar age and fixed solar time are employed for the compu-~
tations. The conélusions‘presented from these analysis have

a bearing on the dynamo theories which are used to

explain solar and luni-solar daily variations. It is



(i)
clearly seen that the lunar tidal oscillations in
géomagnetic field -at the equatorial stations are
intimately connected with the electrojet currents and
hence of wvariations in ion density and/or motions of
the layer or layers of charged particles responsible
for the varia-tions. The situation is complioatéd as
the controlling factors are‘many. They include, besides
the graviational action of bcth sun and moon, the
action of the earth's magnetic field on the ions and
electrons, and indirectly on neutral particles which

collide with them. 3

Author Countersigned.

16 fasiye —
25/,//57 9,’5/1: !60&

——

NMalown « B TR e



(dddi )

LOEHWOVLEUGELERTS

I wish to express my gratitude to Professor
KeRe RAANATH/N who introcuced me to the subject and
gave valuable guidai:ce throuzhout the course of the
work. I am grateful to Prof. K.G. RASTOGI without whose
unstinting help and guidance, this work would not have
béen possible. I heve plecsure in acknowledging with
many thenks the help and guidance of Dr. J.S« Shirke and
Dr. Te5eGs Sastry during the experimental work., I
would like to thamnk the staff of the Computing Centre,
in particular llessers Ce%+ LHathod, I.V. Vayeds and P.S.
Shah for their generous uclp in data processing on IBM
Computer, I trank krs., .ila Deshpande for supplying the
programme for éomputimg lmner tides and Mr, imar
Gargesh for comuutational help. I thark Mr., M.E. Latif
for maintaining the proton pfecession magnetometer unit.
I thank Mr, Unnikrishnan for the excellent typing work.

he has done.

Nu([‘_m ., ’B' "rh\‘vejl )
NiLIN.B. TRIVEDI



( iv )

COIILNTS
P.RT ~ 1.
1a1 Experimental set-un of Proton Precession

Te2

Magnetomcter at Lhaedabad.,
Comparison of geomagnetic field as
recorded by vhe Proion Precession

lagnetometer st ilncecabad with the field

Page

1

16

recorded at m.gnetlc observeatory at ilibag.

References,

BART ~ 2.

2.1

2¢2

2.3

Brief review ci tue geomagnetic field in

the neighbourktood oi the magnetic equator.

23

24

sutden chenges in ke ceomagnetic field near

the mesnetic egtelor,
References. . .
Collecticr ol publzcetions in support of

the resulbs womerived in 2.2

P.RT - 3,

3.1
5.2

363

Introcduction,

Hethod of e:elyses of lunar daily and monthly

oscillgtions.

O

of low .znd high suospots.

34
42

45

54

(1) Twnar tide in I o¢ -odazkenal during periods

81

(2)Iunar tice 1n D as -ocaikanal during periods

of luw era high swisnots

O

ot

( 3)Lunar

of low and high sunwpots.

102

iGe in Z v sodaikanal during periods

117

16

22

54

41
44

54

80

101

116

“130



¢4

345

(v)

(4) Summary,

Luner tides in H 2t equatorigl stations
during IGY/IGG.

(1)7Trivandrum

(2) Addis Ababa

(3) Xoror

(4) Jarvis

(5) Huanc ayo

Summary,

Conclugions,

References

Page
131 =

135 -
154 -
172 -
189 -
206 ~
215 -
218 -
221 -

134

153
171
188
205
214
217
220
222





