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The asymptctic expansion of the statistical sum logarithm
InZ over the number of lattice sites N tending to infinity is
considered. The zero-power term makes a jump when passing
through the transition point. In the models investigated, the
jump on the cites with a topology of a torus turned out to be

InQ, where Q is the order of the broken symmetry group.
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Among many interesting phase transition properties there is
one which is general for most of them (independent. of the order
of transition). This is a system's property to choose the
vacuum itself, when passing through the-transition point.

The choice for a manifestation of this effect is the
purpose of the present work.

Note, that a phase transitioh occurs only within an
infinite volume of lattice. That is why we are considering the

-asymptotic expression of free energy (in temperature units):

nz = NE_(B) + ... £ (B) + 0(1) (1)

The expression in principle could include other terms
(depending on the boundaty condition) with whole powers Nlld,
as well as (in the second-order transition point on a lattice
or for models on a random lattice) terms proportional to InN.

We are usually interested in the behaviour of fo(B). This
is a continuous function over B, and its detrivatives (depending
on the order of transition) are singular.

When considering the Ising model on a torus, solved by
Onsager (for a finite lattice (see Ref.[1]), we find that

lim £ (B_+c,) - lim £ (B -€,) = In2 (2)

1l
el+0 82+0

This is in an agreement with the simplest expression which
could be expected. 1f the Qz—order symmetry gtoup is broken up

to the Ql-order subgroup, then it is reasonable to eipect that

Afl(B) = anzfQ} : (3)

By the numerical method of Ref.[2] we bhave investigated th:
Potts model with Q=3, Q=5 on two-dimensional . lattices with

sizes up to 20 x 20.



Within the 1limits of the accuracy of our numerical
experiment (~30% after 100,000 iterations) the value of £he
jump Afl(Bc) agreed to 1n3 and 1n5 (first-order., and
second-order transitions, respectively.

‘The same result, 1n2, was obtained also for the d=3 1Ising
model (the lattice size was up to 73).

Making use of the results of Ref.[3] we have analytically
calculated the values of fl(B) for the Ising model on a random
lattice with a topology of a sphere or a torus. These are
third-order transitions. In case of a spherical topology the

effect vanishes unexpectedly:

lim fl(Bc+8) ~ fl(Bc'S) =0, (4)
£+0

while in case of a torus it appears again:

;ig fl(Bc+s) - fl(Bc-s) = 1n2 . (5)
The values of fl(B) for the Ising model on hard lattices with a
topology of a sphere or a pretzel (numerically}) and on the
random lattices of g=2,3 order are feing calculated.

It would be interesting to inveﬁtigate the problem of
universality as well as the dependence of this effect on the
lattice defects.

An analogous effect can be expected in stochastic
phenomena. At any rate, if in case of doubling (duplication???)
of the cycle periods we define z as the maximal inflation of
the primary differential uncertainty, then the abrupt change
agrees again to (3). ‘

Finally, this effect could be essential in case of breaking
of the local symmetry group. In this situation (spin glass?) it

may turn out that anlel~N.

In conclusion the author thanks H.M.Babujian, D.V.Bulato

V.C.Dotsenko and S.G.Matinyan for helpful discussions.
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