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Last years the %heory of phase transition scored up strik-
ing sdccesses owing to the utilization of conformal symmetry
(in d =2).

In Ref./1/ an accent was given to the ability of a system
to meke a decigion during the phase trangitions irrespective of
the type of tramsition (when the symmetry is violated).

If we consider an asymptofical expansion of the logarithm

of statistical sum {nZ in the number of sites N ,
BnZ (N,B)= NF,(B)+ ...+ Fo(B)+ 0(1) (1)~

fhen. generally speaking, a discontinuity of fo(B) term is expec
ted to occur in the transition poinf, when the ?hase transition
point is passed (with the violation of symmetry). Let Zn(8) be
the statistical sum Ising model on a random lattice. Its gene-~
rating functional Z( B,g) = Z’_:. [‘43C/(1-C)2]n£n(5) and
‘is expressed in terms of an integral over two Hermitean matrices

/2,3/ ’
Z(B,C) = d—,‘ﬁn Xdudv EXP{tQ(-u“—vz+ %(u’w v4)>} (2)



The value of (2) is expressed in recurrent constants -{K y CK

Sk » for which the following equations were obtained /2,3/
Czn=¥n [1+28/N ('Zn-‘l + zﬂ + En-H)]

Cfn == % + 'Zn]:" + 2Q/N ('Zn-‘i + 2t Cney ]+23/N(5n+5n+1+3n2> (3)
CSney = 29/N F" ‘Fnﬂ 'F -1

Engdudv exp[to(-u*vir2cuy - g/N (U V’*)J:é (N-D)en §; (4)

In the 1limit of large N we can write f,‘, as 1/N{‘l ~ 'F(X)“'%(X)"’
+-fz(x)+..., where X=1-/N , and anslogously for 'VN Z; and 1/N25i_'
Here $,(X), Zu(X), Sk(x)~ 1/NEX

For the first order corrections in 1/N2 we have

~(1+8g0)f,+ (C-Bgf)z, = 29fe"1/N°

C‘F,“(“’i?g )'Z,~635,= 23('&"45")1/“2 (5)

-egfh oS T eg(fT- PN

Une should i‘emember, that for the golution of (5), the most sin

1
gular term in the powera of [ (®) is required, where

2=2f/c, G(?->=?-[1/(1-32)2-621*562?3, X9=G(2) ()

’L‘h? allowance for this fact greatly simplifies the calculations,
£

From (4) we find for the part E(B,g) of interest to us

N (1) fc /fdlX 7

o



*t the i_ntegration of (7) we have for the upper limit g G(Z).
The range of Z in the vicinity of Zx , where G(Zx) =0 is

important for the calculation of

When C<1/4

(1-32,)=2 ®
and when C > 1/4

(1-3z2,)=1/IC E (9)

fear the transition point 2\(6‘:1/(1*8) , and we have for £-0
(8) anda C=y/4

sz(rx)f'/‘tdx .—.-'1L2En(g~9c)v | (10)
and for (9)
N [(1-X) 4, /fex = =3 £ (-ge) | (1)

The equality in (10) emd (11) is implied for the main singular
. 2 1,4
terms. Bore 1,2y ,5~E€/G(2)"
Included in the consideration were corrections up to the

9th order. For the K th order correction up to K=9 we have
. ~ K SK-1 :
f' 'ZK ) S5~ € /G'(Z.) {(12)

The primary singularity N I(f-x)fk/-rdx is discontinuous by

the fa.ctor

2% (13)

If this occurs for any K (and not only for the calculated
‘K€ 9), then an extraordinary possibility will result. If

-



the Ising model is defi..wd on a random surfece of K genus and
K along with N tends to infinity, then there arise en infi-
nite discontinuity of the asymptotic limit

Bim Bim EnZ (N,Bc+E)-CnZ(N,Bc-E)~K (14)

If (14) is valid up to
K~N (15)

then (14) would lead to a jump in free energy (as if the "O"-
>rder transition took place). But there is no contradiction, as
(14) was observed only invthe N+eo 1imit at fixed K ,

The expression (14) implies that in this case the problem
congists rather in the change of transition nature. The limit
presumably corresponds to the Ising model on lattices of d > 2
(d =37) dimensions. The limit (15) should not hecessarily coin-
cide with the non-perturbative solution of Ising model connected
#ith 2d gravitation /4,5/, in which the contribution of the
surfaces of all the genuses was taken into account. But the re-
quired lattice (the non-trivial one) with finite number of sites
N may be on the surface of K genus only for {2K-1| €N and not for
any K . Of great physical interest is the case when the surfacc
with genus K in the viecinity of maximum possible{(M=%%1 is con-
gidered. It will be & new limit for strings. At last, let us con-
sider the obtained resulis from the point of view of setting the
mac;Bscopic order ("stable" information) /6/. To establish this
order in a system with complex topology of the phase space with

large topological number K . a wastc of free energy of the ordexy



~K was required.

It is intéresting to seek after an analogous effect in ordi-
narj models of phase transitions on.hard lattices.

In conclusion the author should like to thank N,S3.Ananikyan

and S.G.Matinyan for useful discussions.
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