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OF VACUUM UNDER PHASE TRANSITIONS 

An asymptotic expansion of the logarithm of statistical 

sum in the number of lattice sites N tending to infinity is 

considered. It turnes out, that the term of the asymptotic se­

has a discontinuity when passing ries independent of the volume 

through the transition point. 
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Last years the properties of models of phase transitions, 

considered as specific field theoretical renormalizations (re­

guJ.arized by means of the introduction of lattice), are most 

frequently subject to scrutiny. 

The property of phase transition models (of all the orders) 

to make a decision at the violation of symmetry was discussed 

in Ref. /1/. 

When a system makes a decision, then there appears a mac­

roscopic order. How does that affect the microsc·opic entropy? 

It is noteworthy that since the phase transition proceeds 

only asymptotically when the number of lattice sites tends to 

infinity, N -.oo, we shall confine to the asymptotical form of 

the logarithm of statistical sum l ( N, B) , B - 1/T 

enl(N,8) = Nf
0
(B)+ ... +f1(8)+ 0(1) ( 1 ) 

The intermediate terms (with fractional powers in N or fnN ) , 

that could occur between ro and ~1 in ( 1). are of no interest 

to us. 

In Ref. /1/ it was proposed to consider the behaviour of 

~1 (8) in the critical point Be as an indicatot of symmetry 
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tn:onklng. To be exact, if the symmetry characterized by the 

roup of order G is breaked, then we expect that 

fon f1 (Bc+€) -f1CBc-€)=const ·fna 
e~o 

(2) 

For Ising model on the solid regular lattice it was obtained 

that in (2)const =1. 

Numerical calculations of d2 , G. =3; d2 , a.=5 Potts mo­

dels and d3 Ising model on the solid regular lattice with the 

topology of torus have shown~ that in (2) const=1 everywhere 

within the accuracy of calculations, 

In Ref. /2/ some statistical physics models were introduced 

and the summation here for the calculation of statistical sum 

was not only over the spin configurations, but also over the lat­

tices (the choice of neighbors), This greatly simplified the cal-

culations. 

Using the method of Ref./2/, I have calculated the statis­

tical sum of Ising models on such dynamical lattices on the sur­

faces with an arbitrary genus of the surface 9. 
It turned out that instead of (2) ~ith con.st.1 we had 

Ei.m t1 (Bc+€)-f1(Bc-E)= afo2 
e-o <1 

(3) 

One can interpret the resul.t (3) as follows: when the configure.-

tion space is complicated and has large topological number 9 
then to increase the macroscopic order by enQ • the system in­

creases.~he entropy to 9fnQ. in order that the balance of entro­

py be provided, It is very important to check (3) for Ising mo -

dels on a solid lattice with genus ~ by means of numerical me­

thods. For surfaces different from torus <9f' 1), the function 
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i<B) is, generally speaking, singular in Be • Hence, it is ne­

cessary that the tending €-+-0 on the left 8Jld on the right of 

Be be the same. 

Calculations for the model of Yang-Lee singularities (the 

Ising model in an imaginary !Ilagnetic field) on the torus were 

carried out in much the same way. The discontinuity of. f CB) 
proved to be similar to that occuring in the Ising model, as 

the same symmetry group 2(2) is violated. 

In both the models it is obtained that 

t1(Bc+O)= f1(Bc) =.2f1(Bc-O) (4) 

It is interesting to study the situation with multicritical 

points. 

Analogous effect is produced in the phenomenon of cycle 

doubling of Feigenbaum. If instead of (1) we consider asympto­

tical expansion of the Logarithm of Kolmogorov K. entropy, we 

shall have the discontinuity again. 

This effect must be present whereever the dynamical system 

(statistical physics model, mapping or catastrophe model) makes 

a decision, the effect being more pronounced, the more topolo­

gically complex is the phase space, or the more is violated the 

symmetry group. 

If we considered d2 statistical physics model in.which 

the number of sites and the genus of surface (on which the lat­

tioe is constructed) proportionally tended to infini"ty, then 

the obtained effect should have simply changed the character 

of transition. 
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It is reasonable to expect that the discontinuity of ~(B) 

is independent of defects in the system, large as they are, if 

the asymptotical expansion of the type (1) is obtained. 

At last, it is also interesting to study this effect for 

the turbulence. 

The effect in question resembles the uncertainty principle 

in quantum mechanics. The choice of vacuum is in a sense a mea­

surement of the state of a quantum system by means of a classi­

cal instrument, the rise of entropy corresponding to the dis­

turbance of the quantum state at the measurement. 
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