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The Yang~Lee singularity /1/ in matrix statistical models
has been considered in & number of works /2,3/« In Ref./4/ a
test for the sjmmetry violation in phase tra.néitions was propo-

ged.

If the asymptotical expansion of the logarithm of statisti-

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

EnZ(M, B)= MF,(B)+ ...+F,(B)+Q(1) .’ (1)

then we expect that the value of Fy will be discontinuous in

the symmetry violation point

lim F(Bc* €)= F,(Bc- €)= const tn(Qz/Q.) 2)
>0
where Q, / @, 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, @=5 Potts models and d3
Ising mod’el. 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 intexlesting to
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study the lattices with g7l=1.

Then F(B) is singular at Bc and instead of (2) we have

lim F, (Bc* €) - Fi(Bc€) = gbn2 (3)
8*0

As we are interested in the problem of symmetry violation,
we restrict our consideration of the model of Yang-Lee singule-
rities to the case of torus topology, where F; has no singula-
rities when the point B¢ is approached.

For the generating function of statigtical sum we have

2
Z(g,Y) = aln Sd”e"P (Uit &) @)

Z is calculated using the method of orthogonal potynomials
/5/.
In the limit N->°°, we have N X, 'F h/ht 1’*68{(!,/]\1))2-63{

In the main planar epproximation

1 2 5 3
gx = W(t)=g(trt e g¥t) )
Por the statistical sum on higher genus surfaces, one needs

to solve the equation

az 1
gx W(Z)+P(2) qgre N _ (6)

. . a/..2n
We can represent Z as Z=t+§2n , where #n 1/N . We have
R ! " e
2,=~Pt)/W'E" YN .M
iy .
Do calcula‘ce the statistlcal -sum on surfaces of K genus w1th
a 1att1ce of M sn.tes (_ta.king the Ver’cex with six 11nes i‘ar two-

':'_sz.tes), it is necessary to calculate the contour integr.'al
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K Zi (G N) W'
=0 'w:"“ dz @)

where

Z
2= (-0 3 dx - (9)

(=4

In the limit M--o°, the main contribution to (8) is made by the
vicinity of saddle points of the solution of _\N'(Z:) =0 equation.

In case of €= 8"2/5(0 we have

z,=~1-Jiel’, Z.=~1+ el (10)
and when € >0 we have two complex conjugate solutions

Zy=-1ridlel | Z4=-1-Uel (1)

Tn case of £<0 only the solution Z, 1is taken as .|W(Z:)| <
< {w(z2)| , while at £>0 one should take the integral
around both the points Z3, Z4 as iW(i3)|= !W(Zq.)\ . Hence,
we obtain as a result that when € >0 , then the asymptotics
ZM(XctS) is discontinuous by the multiplier of 2 .
© It is eagsy to calgulate (9) by expanding it at a.selected
singuler point while keeping evezlywh'elje (Just as in (6), (7)) '
only the most singulaer term in powers of 1/ w!

We obtain, that when €< 0

1 1 | _ | oy
zi=i—2—EnZ=.3-é-En(g”9c) - ‘(12)
end when € > o |
' R i , :
2= g tnZ =1gin(g-g¢) " (13)

I".:l:.!.xs;'.v}vo.i"cihwh:l.’le’~ to mention-that in the critical poimt - - ~-. |
—_ A ” o ' K L o s e “.' .': . v A



,.'l."..A ‘ i ~"' ,

C e L e I e
z,=1—‘gen(g—gc} S am

Thus, the situation with the discontinuity pf statistical
sum is anelogous 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 symmetiical bhase it is two times
as less. ‘

One .can treat other multicritical hodels in an aqaiogous:
menner.,

In conclusion I should liké to express my gratitude to

Sedrekyan A for useful discussions,
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