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STATEMENT

The electromagnetic state of the interplanetary n:edium
is a sﬁbject of great interest. Studies of cosmic ray tirre
variations and geomagnetic field perturbaticins provide excellent
means of probing tie spaticl and temporal variations of the

plasmea in interplanetary space,

The investigations reported in this thesis cover: (a) A
study using crossed East-West cosmic roy telescopes ot oo
equatorial stztion. A compariscn of the daily variation of the
intensity measured by the two telescopes,l ns they scan the
celestial sphere provides a clue to the relative contributions
~of the anisotropy of primary cosmic rays nad of a source due
to an uncorrected meteorological effect or of other loenl |
origin, Chapters 1 and 2 deal with this study. (b) Using the
records of magnetometers from low l:titude staticns, the
extent to which the features of the daily variation of '# caa he
related to the characteristics of the interplanetary plasma
impinging on the magnetosphere are investigated Chapters
3 and 4 summarise these investigations. b(c) 1.2 Chapter 5 the
sixrrimary and the conclusions of the above studies are reportad.
Therein it is also pointed out how AH, the d-ily range cf the
horizontal compo.ent of the carth's mngaetic field at a low
latitude station away from: the effects of the equatorial
electrojet, can be used for probing the electromagnetic stote

of interplanetary space, in the neighbourhood of the earth

In April 1963 the author undertook the construction of

directional counter telescopes pointing to east nnd'west at



-
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Trivandrum (Geographic lati-tuaé 8. 401\1_51:1& geographic longitude
76. 90E) close to the dip equator. The uait functicned frem
Jenuary 1964 to December 1968, The nutnor also maintained
verticnl meson telescopes whict were alre.dy ia operntion at
Trivandrum. The author wis closely assgociated with the
construction cf all the Geiger counters used in the units. Data

for the pericd January 1864 to December 1966 is analysed.

Fer the study of the solar Wind-magnetosphére interactio ,

the author used geomagnetic field data from Alibag ( “vfeomdgnetic

latitude 9. BON), Henolulu (Geomagnetic 1ntitude 21, 39N ), Guam

(Geomagnetic latitude 4. OON) and Trivandrum (Geomagnetic
atitude 1 1OS) along with sgolar wind plasma data from IMP-1
satellite and interplanetary magnetic field data from satellites

IMP-1, IMP-3 and Explorer~33.

The material presented in the thegis covers the followin
F

investigztions:
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Computation of the varis:t;‘mna.l coefficient
for deriving the effect related to the primary
component of cosmic-ray, from thé Ob’served_
variations cf the secondary intensity, by

directional telescopes .

(2, 2) Fatel et al (1968) hove reported the direction
and amplitude in space of the diurnal and
gsemi-diurnal enisotropy cand B, the exponent
of the variational part of the eaergy spectrum
of the primery arisotropy oa a dayw‘to-.day

besis. Using their values, the expected



(b.4)

i

amplitude and _phasé of the diuraal and
gsemi~diumial components due to prirary
anisbtrc;py at the respective instruments
(aleng east, vertical and west directicas) ot
Trivandrum on a day-to-day bosis for tihe
pericd 1964 to 1966 are evaluated. Tiwe
maodulation of Fﬁ;nin.eson intensity, prcbably
due to temperature variations in the
atmosphere is studied through o comparison
of the observed pressuz‘-e-corrected daily

variction and the cornputed daily variatiosn.

The question whether AE—I, the daily range of
the horizontal cdmponent of the earth's
magnetic ficld at a low latitude station awny
from the effects of the equntorial electrojet
represcints primarily an increase on the day

gide over - base level H_ . . or

minimum

alternatively it is n decrense on the night side

from a base level at H . is investigated.
maoximum -

The ioncspheric and magnetospheric contri-

butions to A are estimated.

Iavestigntion of the strength of the equatorial
electrojet in relation to the drift speeds of
the irregularities in the E nnd F regions of

the ionosphere at Triva.drum is corried cut

A study of the exhancerent of the ecuatorial

electrojet during equinoxes is made.



iv

(b.5) The deformation of the magnetosphere by the
impact of the solar plasma and its etfects on

A\ & are studied.

(b.8) The effects coused by tie fluctuations of the
north-south component of the interplanetary

magnetic field, on A\ are locked into.

(b.17) The experimentally observed shift of the time
of miaimum of H from moraing hours duriag
quiet days to evening hours during disturbed
days is exarrined on the basig—of the drift
motion of charged particles, injeoited through
the tail of tie magnetospnere ia the presence
cf a co --rotétis::a.al electric field and geomagnetic

field gradients i

(c) . Relative contributions of (i) the dynamo current
mainly ~t the ionospheric E-region (ii) the
surfrce currents at the magnetospause ond (iii)
the currents i the magnetosphere nam:ely the
tail currects, the eccentric ring current and .

the partial ring current, to ANH are examined.
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