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+ BRI(m{, mZy, + migmi ). (32)
K BBUIME, BRI Z—%
1) mi_ = my, =mty, =my, =0, ky =ky, = —A/B,
11) mtkz = mzz = 0’ }(z = kﬂz = —%, mzs = m:kz =c¢, ¢ )ﬁ@\:ﬁ-
(«=%)
g —-Z
+ - 2 B 1 4 n—1 / n=2
mimiy, = ¢! = ———p—— — 5p b+ oor by A bupe T (33)
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X =17l Y = r,e** (A6.2)
(A6.2) KA (A6.1) RIGH
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78 Y] L 2% H : 27 %

b= —(+ V2B —a) — 28y @ — § + V(2B = 4) + 28Y @ — §)>
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ON THE THEORY OF SECOND ORDER PHASE TRANSITION
AND AN EXPOSITION ON THE NON-VALIDITY OF
LIFSHITZ CONDITION

SHEN JUE-LIAN

(Institute of Physics, Academia Sinica)

ABSTRACT

We assume that the free energy of the system is a funectional of order parameter.
In the vicinity of sccond order transition, the free energy density can be expanded as
a power series of order parameter as well as its correlation term. Following the pro-
cedure given here, for both local and non-local, the order parameter representing
equilibrium configuration can be found from the vanishment of the first variation of
free energy. In order to find out the solution, it is necessary to carry out Fourier
transform for order parameter, and this is identical to expand the order parameter
in terms of the base functions of symmetric group of the system. In this way, we
analyse the change of symmetry in second order transition.

By making use the necessary and sufficient condition (or sufficient condition)
for extrema in the variational procedure, the condition of stability for states in second
order transition is discussed. Because the correlation term has not been neglected in the
procedure of finding extrema, so that the restrictions condition of Lifshitz on sym-
metry changing does not come into being. It should be pointed out that, in Lifshitz
approach the correlation term is neglected in obtaining the minimum of free energy
functional, whereas it is included in discussing the problem of stability. Therefore,
Lifshitz’s approach is inconsistent in itself. Furthermore, there exists certain kinds of
system (such as one component axial vector system), in which the correlation term
that leads to the Lifshitz condition cannot be constructed from order parameter.
Nevertheless, Lifshitz and others also put restrictions on such system. This is obviously
unreasonable. By making use the general theoretical approach deseribed above, we
explain the experimental results of phase transition in heavy lanthanide metals at Neél
point. It serves as an example to show that there are second order phase transition
phenomena for which Lifshitz’s approach fails to explain,



