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Abstract

A steady state equation derived from the variation with respect to the order pa-
rameter M(#) of o Landau-Ginzburg free energy density of the form

f=fo=hM+ ‘;l—‘M’ + %\r' + %M" +VM-D-VM

iss considered, where i # 0, C > 0, D # 0 is a sccond rank tensor. This is a goner-
alization of prior work by Winternitz ef al. [T.Plys. C 21 4931-4953 (1988)], who

studied the case h = 0 and C = 0. Applied to a magnetic system, it deseribes the

behaviour of the magnetization of a critical system in the presence of an external

maguetic field I and near a structural phase transition. The Landan

A, B, and C are weakly temperature dependent, but are considered constant near
the transition temperature Ty, (the Curic point in magnetic systems), except for
A (T - Ty). The gradient term allows for spatial inhomogeneities due to ucar-
est neighbour interactions. Two cases are examined: € =0 (B > 0) aud C > 0
(B < 0) which correspond to second and first order phase transitions, respectively.
The symmetrics of the equation are exploited by the symmetry reduction method
to find exact solutions in terms of varied symmetry variables. These solutions are
in the form of kinks, bumps, singular, periodic, and doubly periodic solutions.
The physical interpretation of these results and other caleulations (e.g. encrgy,

susceptibility) based on these results is discussed.
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