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A value of the statsui!i o! the lattice model with different 

sizes L, N is calculated. At a critical point the value of the 

statsum lies in a quadratically extended field of p-adic numbers. 

The limit when the lattice dimensions tend to infinity is dis-

cussed. 
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In the recent years attempts have been made as to use 

p-adic numbers to describe theoretical physics models (1,2]. 

According to Volovich, it makes no difference to the Nature 

what field of numbers we use to describe its ph~nomena. 

Anyhow, it seems reasonable to study with p-adic numbers 

the critical phenomena where universality is present a..~d ra­

tional critical indices are expected. When attempting to con­

struct p-adic quantum models we encounter ideological compli-

cations. Say, it is obscure in what field the wave function 

should be defined. 

In Ref. [3] Green functions are constructed for a free 

particle and an oscillator which take values in a field of 
' 

ordinary complex numbers. There is an attractive possibility[4) 

to use p-adic complex numbers in order to solve conformal field 

theories' at d ~ 3 , since a complex number in p-adics may con-

sist not only of two (as in a real case) but of any amount of 

usual numbers. 

Consider now a statsum (fact~rized) of a d2 laing model: 



Ii 

l == L: n ( 1 + x 6~ 6j ) 
(J' ( iJ) 

At a transition point X = f2 -1 , so the value of 

( 1 ) 

ther€ liea in the quadratic extension of p-adio integer numbers 

(in the field of numbers of the type m + n ff ). We'll be 

interested in a function l ( L, N) • In calculations we '11 

restrict ourselves to a ring of numbers 0,1, ••• , p°' -1 

For the case ol • 1 we have a Galois field, !or ol - 00 we come 

to p-adic numbers. 

Calculation (1) in a ring of Pel numbers is carried out 

similarly 8ll in the case of real numbers (5] • Here during cal-

culation11 we should take cl such that po£ > N' I.. • In case 

we need a value of l. !or small values of oC , we must 

factorize numbers only in a !ina.l answer (i.e. pasB from a 

lat'ge value of modulus p,. ~ to the required value of P 
In the case of real values we have (5] : 

l = (l, + l2 + l..3)/2 

l~ = 22
LN L [U+X2)2-2X(1-X2)(cosPm+ cosPn)) 

L m,n 

Pm 1 Pn are momenta determined from the condition: 

exp(~LPm)= i1
7 

exp( i.NPn)= ±1 

. 

) . 

(2) 

(3) 

where ±1 is taken vc i sus the bo~dary condition. At a critical 

point the amplitude l4 corresponding to the periodic boundary 

condition vanishes. I! wa throw out the zero eigenvalue, we'll 

4 

obtain c4 as a statsum of a free scalar parti0le. 

In the case of the ring of numbers p"' 
culations give 

the similar cal·-

l~ = 22
LNn [\1+ x2>2-xc1-x2)(um+ u-m + vn + y,.")] I 

L m,n 
(4; 

where 

UL.=:!: 1 , VN = ± 1 (5) 

Calculating with a computer the values of l ( L, N) by for­

mula (4) we come to the answer in a !orm: 

2 n = no+ n, 9- + ni ct + 
M-1 

nM-1 CJ-

where M/2 is a minimum number having L, N 

(6) 

as di visors. 

Expression (6) should be transformed such that only n0 is 

left, .so one should subtract from ( 6) the zero vectors of the 

type: 

~ 2p M-j3 1+q, +q. + ... <ti = 

M t-q 

1-«t (7) 

.This can be achieved using the following algorithm. 

We find all divisors of the numbe~ M . Arrange them in a 

series according to growth. Te.lee out of (6) the number 

nm1 (1 + 'Jtm, + q.zm,+ ) (8) 

We obtain a new expression for n . Now we repeat the proce­

dure for tho second divisor, rn 2 , and so on. Finally we 
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obtain !ill expression for the number n where only n 0 is 

nonzero. 

We calculated li ( L ,N) for lattices with 2 ~ L ~ 20, 

2 ' N ~ 70 • For each L there existed a period T ~uch 

that 

li(L,N) = li(L,N+T) . 

The periods T increased with growing L, N • Presumably 

for the case of Galois field there are no such periods T, 
and T2 that for all 

(9) 

l. ( L, N ) = li ( L..1N + T1) 

l ( L, N ) = li ( L + T2
1
N) . 

(10) 

This points out the absence of limit (in a sense) for infinite 

lattice. However there is a possibility that this limit exists 

for the case of p-adic numbers. The numerical data favour that 

the function ~i (L,N) continuously (in the p-adio sense) 

depends on L,N • To elucidate the aituation, one should 

carry out calculations with lattices of larger dimensions. 
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