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Abstract

This paper considers a new combined dissociative and kick-out diffusion model
subject to boundary and initial conditions that model out-diffusion. Both asymptotic
and numerical solutions are presented, and the transition from dissociative to kick-
out behaviour is studied. Noteworthy components of the asymptotically reduced
problems include a number of novel non-local diffusion equations. A related initial–
boundary value problem for the porous medium equation is outlined to highlight
and clarify some of the key features of the analysis in the context of a much simpler
model.

1. Introduction

In this paper we study a combined dissociative and kick-out diffusion model subject
to boundary and initial conditions that model out-diffusion. The paper is the second
of a pair, the first of which (J.R. King and M.G. Meere, in this volume, pp 49–78,
hereafter ‘Part I’) considers in-diffusion. In Part I the relevant model is derived
and discussed in some detail, so the background need not be reproduced here. The
dimensional form for the system of equations that we study is
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where s(x, t), i(x, t), V (x, t), I(x, t) and p(x, t) are the concentrations of substitutional
impurity, interstitial impurity, vacancies, self-interstitials and holes, respectively, at
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