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The positive-definiteness of the electric susceptibility tensor at fixed magnetization provides an upper

bound on the magneto-electric susceptibility.

Recently Brown et al. [1] have found an upper
bound on the magneto-electric susceptibility.
Their method of proving this and their result
both suggest that what they find is a property of
the electric susceptibility. When this is realized
it is also possible to take the symmetry more
fully into account than is done in ref. [1].

As starting point we may take the relations
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Here «Z is the electric susceptibility at fixed

magnetic field, xE the magnetic susceptibility

at fixed electric eld and «;, the magneto-elec-
tric susceptibility at ﬁxed magnetic - or electric-
field. (It is well known that a;;, = a,. ) The con-
stant a, is 1/c so that all susceptibllities are
dimensionless.

Egs. (1) and (2) may be transformed in various
ways. Here we are interested only in the elec-
tric susceptibility at constant magnetization,

x%. This quantity appears in the equatzon

It is positive~definiteness of this tensor that is
in fact proved in ref. [1].

If furthermore one supposes, as was done in
ref. [1], that the tensor x 7% 1s positive ~-definite,
one deduces from eq. (5) inequalities that in
most cases have the form given in ref. [1}, viz.:
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However, in the case of the symmetries 222,
2m'm', m'm'm; 2'm', 2/m'; 2', m, 2'/m (and
of course 1 and 1'), more complicated ine-
qualities occur. Thus, for 222, 2m'm' and
m'm'm', one finds:
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A more detailed discussion will be published
elsewhere.

(X11X33 ~ X13%31

Py= eo(:c. ij ksw]s)Ek 60/“0) az]wjk k(a)
where Y ; denoted the inverse of the magnetic
suscepti :{Phty tensor :
XxE =6, =xEy.. . 4
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