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Abstract

This thesis is concerned with the study of molecular fragmentation due to var-
ious electron loss and decay mechanisms. Molecules are quantum mechanical
systems in which the electrons and nuclei are in a dynamic equilibrium. Loss of
electrons through ionization due to perturbation such as charged particle impact
or photoabsorption, disturbs the equilibrium of the molecular system. The per-
turbation may excite the molecule electronically, vibrationally, rotationally or a
combination of these. The excited state attained by the molecule depends on the
energy gained from the perturbation. The configuration of the electrons and nu-
clei in the excited molecular ion is completely different from that of the molecule
in the ground state, hence the ground state equilibrium of the molecule may not
be maintained. De-excitation inevitably follows, often leading to dissociation of

the molecule.

The energy supplied to a molecule upon projectile impact is shared among its
electronic and nuclear degrees of freedom. Since there is a priori no fixed pattern
in which the energy transferred to the molecule is shared between the electrons
and nuclei, the question that immediately arise is, will this energy sharing af-
fect the kinematics of dissociation? And if so, how? What kind of kinematical
differences are induced due to various energy sharing mechanisms? To address
these questions, the fragmentation of molecules is studied in the light of the
kinematical differences between various electron loss and decay processes. Sys-
tematic analysis of the electron decay mechanisms and their subsequent effect
on the kinematics of molecular dissociation, has been carried out and presented

in this thesis. Manifestations of the kinematical differences may be changes in

xiil



xiv ABSTRACT

fragmentation pathways, kinetic energy release upon dissociation and the confor-

mation of the transient molecular ion, corresponding to different energy sharings.

The studies are limited to simple di- and tri-atomic molecules such as CO,
OCS and CS,. Analysis of the fragmentation processes for valence and core ion-

ized molecules is carried out.

Keywords : Shell selective excitation, Auger decay, Molecular fragmenta-

tion, Electron spectroscopy, Ion momentum spectroscopy.
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