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A.5. CAAKSH

PENEHUE MOZEJM W3MHTA HA CJIYYARHOR PENETKE C TOMOJIOTMER TOPA

BHYMCNeH OCHOBHOR CHHIYNSDHHR 4lleH NPH Da3sNOXeHHH 3HaUYeHHUs
ABYXMATPHYHOr0 MHTerpana no creneHsM 1/N2 B CleiywmeM mnocne
OCHOBHOrO TNoOpsigKa, SIBASANMErocsi MNPOM3BOASAmER  ¢YHKUHER  ANR
CTaTCYMMH MOZend M3uHra Ha CY4YadHOR pemeTKe C TONGNOrHeR TOPa.
HccnegoBaHo moBefeHHe CTATCYMMH 0NPH TNPOXOXAGHHH uepe3 TOUKY
$a30B0rc fnepexoza. '
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The main singular term is calculated when expanding the
two-matrix integral in 1/!!2 powers in the order next to -the
main one, which is the generating function for the statistié;l
sum of the Ising model on a random lattice with a torus

.topology. The statistical sum behaviour is investigated at

croasing the phase tranaition point.
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In Ref.[1] the task of calculating the statistical sum of
the Ising model on a random dynamic lattice was reduced to a
two-matrix integral with an anharmonic potential in the
exponent. This integral has been calculated in Ref.[2] in the
main approximation over N (the matrix order). This made if
possible to calculate exactly the statistical sum of the Ising
mode]l on a random lattice with spheric topology.

Let zn(B) be the statistical sum of the Ising model on a

random dynamic lattice.

Introduce
@ -4gc n :
(1-c™)

n=l

where
~2B
c= e
Then according to Ref.[1]
z(B,g) ~ lnfdufdvexp(-uz-v2+2cuv-gu4-gv4) . (2)

where the integral is taken over the Hermitian matrices:

u. ., V.., i:J = 1,N
1] 13
If we are interested in Z(B,g) for a g-type lattice, then
2g

in the right-hand side of (2) we must take the Nz- part. The

values of the terms of a series with large n are determined
by the singularity of the Z(B,g) function over g¢g. Thus, to
calculate the values of Zn(B) for surfaces with a torus
topology we need not calculate with 0(l) accuracy the whole
two-matrix integral (2), but only its main singularity over g,
which essentially simplifies the calculations.

In Ref.[{2] the value of the integral (2) is calculated by

means of the Pn(x) polynomials which by weight are orthogonal

e



to
W(X.Y) = exp[-(x2+Y2) - g/N(x4+Y4) + 2cXYl].

For the recurrent constants 8.+ Tp» tn defined in Ref.[2]

fn = <Pn'Pn> / <Pn-l‘Pn-l> (3)
xPn = Pn+1 * rnpn-l + snpn-3 (4)

vwe have optained the following equations:
)] (5)

ory = £ [1429/N(x, (4r

cfi = -i/2 + ri[l+2g/N(ri_1+ri+ri+l)]+2q/N(si_1+si+si+1) (6)
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Then the value of the integral in (2)

N (po|po> + g (N~i) . (8)
i%)

In the limit of large N (x=i/N) we have

1/N fi ~ f(x) + fl(!) (9)
1/N r, ~ r(x; + ri(x) (10)
1N’ 8 ~ 8(x) + 5 (x) | (11)

2
where rl, sl' fl ~ }/N .
Then for the part of ~1 in (8), to the accuracy of the terms
analytical over g, we obtain:

, 1
N j (1-x) £ /fedx . (12)

0
Substituting (9-10) into (5-7), we obtain: .

-(1+69r)f1 +-(c—69f)r1 = 2g (13)
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of, - (1+12gr)rj+698, = 29(rr"+8")1/N° (14)

-69f2f1 + o5, = 2gE(£"E-£ 2)1/8° . (15)

1
Substituting the value of fl in (12), for the singular part of

fl we obtain:

fl = mcg(-ullc4+3c4u1°-3c4u9+c4u8-c2u7 +

(16)
+ 6u6c6-9u5c2+4c2u4+u2-4u+3)/(2G'(z)‘ug) .
where
u = 1-3z
(17)
G(z) = z[l/(1—3z)2-c2] + 3czz3 .
Hence we obtain, that when approaching the critical point from

selow, and in it

z(B,g) 1/12 ln(g-gc) ’ {18)

and from above,

Z(B,g) 1/24 ln(g-qc) . (19)

Thus we obtained, that in the asymptotics over large n (the
number of lattice sites), when crossing the transition point
Bc' lnzn(B) undergoes a jump on 1ln2. An analogous jump exists
also for the Ising model on a hard regular lattice with a torus
topology [2]. And in case of a model on a random lattice with a
topology of a sphere, we obtain that the jump of lnzn(B)

vanishes.

The author expresses his gratitude to D.V.Bulatov ana

§.G.Matinyan for useful discussions.
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