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Sack [1] investigated the rotational Brownian motion of a sphere with

moment of inertia I and dipole moment i.i , which is subject to a frictional

couple I times the angular velocity and an electric field F in a fixed

direction by writing down a diffusion equation for the probability density w

in configuration—angular velocity space. He then put

T /T 111w ,tJp(

O being the angle between the directions of the dipole axis and F, and deduced

that
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The subsequent calculations required for the study of relaxation effects

in dielectrics may be considerably reduced by writing in the linear approximation

for the steady state response to a field F = F0e1t
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)
and employing matrix methods for the solution of tha bquations for An 6r’ Cr

that result from substituting (2) into (1). When A and C are eliminated,
r r

it is found that
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iwt justIf P*(us)e is the polarization of the sphere due to the field F e and
0

P is the polarization due to the constant field F , it may be shown that
0 0

PD —

by (3). On expanding the matrix as a series in powers of the dimensionless y

one gets
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Since L1 is a diagonal matrix, the evaluation of the terms in the

bracket is not difficult; it is in fact very much easier than finding the

expansion in powers of for the continued fraction of Sack. The following

is the explicit expression for (4) as far as the - terms:

where
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and we have written
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A recent calculation based on a Langevin equation [21 produced the above series

as far as the terms of order ylf

A more extensive account of the above investigations will be submitted

elsewhere for publication.
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