
1. Abstract

My primary interests are in asympotics and complex variable methods, and their
applications, mostly in fluid dynamics. Recently, with collaborators, I have been
involved in thin-film fluid flows.

There is a wide range of industrial and engineering systems where thin films
are used for cooling micro-electronic components or as evaporators in chemical re-
actions; coating flows of magnetic storage media, electro-statically induced self-
assembly or self-consgtruction for micro-lithography. For instance, a thin-film
model incorporating multiple thin layers is of the following form in one space di-
mension is

(1) ηt + Aηx + Lη + νD0ηxxxx = 0 ,

where η = (η1, η2) and Aj,k = αj,k+βj,kη1+γj,kη2, D0 is some constant matrix and
L is some general linear but non-local operator. Like any dynamical system, one
wishes to settle questions of global existence or singularity formation, determine
steady or periodic solution sets and determine their stability.

We will give examples of problems in this class, their derivation and give a flavor
of the kind of mathematics involved and their physical consequences.
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