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STATEMENT

The present study on the ion and neutral composition

of the equatorial ionosphere is based on the results
obtained from the insitu measurements of composition and

electron density over Thumba., Evolving out of a collaborative

'7 'programme between the then Hydrometeorological services
\gn(héw‘SCHCNE),WMdﬁcgwland the Physical Research Laboratory
thése meagurements férm one of the first such systematic
study of the equatorial atmosphere. The data from insitu
measurements have been used to delineate the day to night
and day to day variabilities of the relative ion and neutral
:éémposition. The important role played by dynamics in the
maintenance and redistribution of ionization is demonstrated.
Joule heating of the eastwest current is shown to be
significant in enhancing the electron £emperatures over:

~ that of the neutrals. The validity of simple photochemical

"theory during night and early morning hours is studied and
 shown that it is inadequate without transport terms, in
Oorder to explain some of the observed features in minor

constituents.

The author has played a key role in the development
of radio-frequency mass spectrometers in Physical Research
Laboratory, He had been actively participating in the

~ fabrication, integration of the sensor and had developed

fﬁhéshecessary wvacuum techniques and facilities for the



£esting and calibration of the same. He had involved

“ himself in the development of the necessary electronics

f fO r the radio fr equency.-mass—sp e-G-tv‘EGrmet—e-r—_;-———--a~n~d~-~‘~--a~l—so in

the integration of the payload and preflight checks. He
had taken part in conducting the campaigns and in the
. analysis and interpretation of the data, initially under
(late)Prof.j.s.Shirke and later under the guidance of

kProf.R.Raghavarao.

This thesis, consisting eight chapters, starts with
an introduction to the field of composition measurements.
Chapter I deals with the instrumentation built by the
author in the course of this study. Chapter 2 deals with
vthe night-time ion composition results and the important
role of dfnamvcs. Chapter 3 contains dis scussions on the
relative fon comp031tlon during day time and early mornlng
hours. Chapter 4 deals with relative neutral composition,
their variations, and delineates the important role of
 ‘turbopause height in effecting such variations, Chapter 5
-essentlally téntains the results of simultaneous measurements
Of neutral composition from equatorial and mid latitude
stations. Chapyer 6 deals with the variabilities of NO,
one of the important minor constitutent in the D & F
regions as derived from the ion composition data revealing
the inadequacy of the assumption of photochemical

equilibrium, Chapter 7 deals with metallic ions and their



possible role in the formation of sharp ion layers in the.
equatorial E-region and the generation and maintenance of

density irregularities.

 The important conclusions arrived at from the present

 study are listed in Chapter 8,

: e
i o 43 o lbl;'i . @ SVM}}‘\’ .
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