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Abstract

This paper presents a statistical treatment of the spatial distribution of pressure
exerted on a local rigid wall by the dislocation loops in (001) Fe-3% Si single crystal.
Assuming that dislocation loops are distributed uniformly, auto-correlation coefficients
and power spectrum of the spatially distributed pressure are obtained - theoretically and
by a Monte Carlo simulation. The theory shows that the auto-correlation coefficient
disappears beyond the interaction distance &o(=2r cos 7+9), and a peak of power spectrum
is at a wave length &/2 or & when 27 cos7 is within 2§ or beyond 43, and beyond 4 in
2r cos7 tails to wave length 4. These results of the simulation agree well with the
theory. Distances { between neighbouring stable positions of the wall, absolute values
» of the pressure gradients at the positions, and their distributions are obtained from the
simulation. The mean distance & become 1.6 and 4.00 with 2rcos7=0J and 2r=2409
respectively. The relation between the mean distance &, the mean value 7, and the

variance of the pressure o2 is expressed as

op = &4y T .
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Fig. 1. Theoretical auto-correlation coefficients of spatially distributed
pressure exerted on the wall by dislocation loops. Results of
the simulation are also shown by .
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Theoretical power spectrum of the spatially distributed
pressure exerted on the wall by dislocation loops.
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variances a?f(Xaz) and parameter & of the distantances
between neighbouring stable positions of the wall esti-
mated from the simulation.
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