ABSTRACT

In this thesis we investigate the properties of stochastic processes
whi ch are used to nodel a type of breakdown nechanismin thin filmcapacitors
subj ected to test under high electric fields, The insulating filmin the
capacitor is regarded as a collection of N cells operating independently,
In every cell a stochastic breakdown nechani sm of the sanme type is under
way, It proceeds until the first of the cells actually fails and causes
a breakdown in the insulator as a whole: At such a tinme the processes in
other cells either remain unaffected or return to an initial state, depending
on experinmental conditions and properties of the insulating material, and
the nmechanismrestarts, O herwi se the only effect of the breakdown is a

decrease in the nunber of operating cells.

In this work we consider those mechani sns for which breakdown in a
cell may be nodelled as the explosion of a birth-death process. Wen
anal ysing a given nodel, we are interested in the behaviour of the resulting
observed process of successive breakdowns and its possi bl e dependence on the
applied voltage, insulator area and ot her paraneters. The key tool used in
i nvestigating this observed process is Extrenme Val ue Theory, For the case
when breakdown is caused by the explosion of a pure birth process, we devel op
an approach based on saddl e poi nt approximati on nethod which sinplifies the
probl em considerably in certain situations. This approach is used in two
i nport ant cases. In the sixth chapter we prove a Tauberian theorem which

relates the asynptotic behaviour of a distribution function to that of its



Lapl ace transform This theorem nay enable one to cope with the situation
when t he breakdown nechanismis of a nore conplicated nature than those
menti oned above, and particularly when the transformis not regularly

varying.

When the capacitor is subjected to test under an electric field, we

may observe realizations of the process of successive breakdowns under vari ous
experinmental conditions. These data nay be used to help identify the break-
down nechani smwhich is operative in a given situation (or, at least to reject
t hose nmechani sns which are not consistent with the data). After the identi-
fication has been perforned, the data may al so enable one to estimate the
paraneters of the nodel of interest. These problens of identification of

t he operating breakdown nmechani sm and estimation of its paraneters are al so

considered in the present work.
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