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The Yang-Lee singularity /1/ in matrix statistical models

has been considered in a number of works /2,3/. In Ref»/4/ a

test for the symmetry violation in phase transitions was propo-

sed.

If the asymptotical expansion of the logarithm of statisti

cal sum on the lattice with M sites has a form .

, B)=MFO(B) + ... + F,(B)+O(1) (1)

then we expect that the value of F< will be discontinuous in

the symmetry violation point

Elm R(Bc+e)-F,(Bc-£)* const &i(Q2/ai) (2)

where Qa/Qj is the order of violated symmetry group. Numerical

calculations show /4/, that in case of torus topology on rigid

lattices the const=1 ford2,Q=3, Q.=5 Potts models and d3

Isxng model. Analogous result is obtained for d2 Ising model on

a rigid or dynamical lattice with torus topology. In case of

torus topology on a dynamical lattice, it is also interesting to



study the lattices with

Then Fi(B) is singular at B
c
 and instead of (2) we have

km F

Aa we are interested in the problem of symmetry violation,

we restrict our consideration of the model of Yang-Lee singula

rities to the case of torus topology, where Fi has no singula

rities when the point Be is approached.

For the generating function of statistical sum we have

iL is calculated using the method of orthogonal polynomials

/5/.

In the limit N^°° , we have и""*"*> ^-^ь/^-Г^Н
1
/^)^

6

In the main planar approximation

±
3
) (5)

For the statistical sum on higher genus surfaces, one needs

to solve the equation

) + V ( z ) 0 ^ .(6)-

We can represent Z as zE=t+2-Z_ri , where Zn~yN • ̂ e have

Го.calculate the statistical-sum on surfaces of К genus with

a lattice of M • sites (taking the vertex with six lines for two

"sites)., 4t-is necessary to calculate the contour integral • . '



(8)

where

1

H
K
= 1(1-

In the limit M-*"°°, the main contribution to (8) is made by the

vicinity of saddle points of the solution of W(2) =0 equation.

In case of 6 = |f~2/5<0 we have

, do)

and when &>0 we have two complex conjugate solutions

(и)

In case of 6<0 only the solution i.\ is taken as W(Z/)| <

< |W(Za)| , while at£>0 one should take the integral

around both the points Z3 , £4. as |W(2.s)\ - |w(Z^)| . Hence,

we obtain as a result that when в > 0 , then the asymptotics

Efy|(yc±£) is discontinuous by the multiplier of 2 .
»

It is easy to1 calculate (9) by expanding it at a.selected

singular point while keeping everywhere (just as in (6), (7))

only the moat singular term in powers of 1/W

We obtain, that when £< 0

and when £ > 0

It is .worthwhile to mention -that in the critical point



С-'- •

Thus, the situation vrith the discontinuity pf statistical

sum is analogous to that of the Ising model. In the violated sym-

metry phase the- statistical sum coincides with the one in the

critical point, while in the symmetrical phase it is two times

as less.

One .can treat other multicritical models in an analogous

manner.

In conclusion I should like to express my gratitude to

Sedrakyan A for useful discussions.
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