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The main difficulty in the construction of a quantitative theory of phase
transitions lies in the absence of free parameters, since the structure of
matter near the critical point depends only on its symmetry, and the remaining
parameters are determined by scale factors.

Wilson and Fisher [17] proposed to use the dimenslonality of space as the
free parameter. It is known that in U4-dimensional space the deviations from the
Landau theory tend to zero near the transition point. In the space with 4 - ¢
dimensions the deviations are of order € and perturbation theory can be used.
Wilson [3] used this method to find, for the first time, the terms of the €-
expansion for the critical exponents. Although the series 1is obviouslg asymp-
totlc, but through a fortunate coincidence the coefficients of € and €° turned
out to be small, so that even at € = 1 the first terms can describe the sum of
the series falirly well. The discrepancy between the experimental and theoreti-
cal values of the indices is of the order of several per cent, and this gives
~grounds for hoping that the e-~expansion will work well also for other universal
quantities, say for the equation of state.

Owing to scale invariance, the equation of state contains only one unknown
universal function f(t):

H=(M/DYB+Y)/BF((T, -Ty(M/BY1/B) -
(F(1)=0, F(0)=1).

Here H is the magnetiec field, M the magnetic moment, and T the temperature. The
non-universal constants B and D determine the spontaneous moment:
M =B(T_-T)B, (H=0) (2)
and the moment in a strong field
M-D|H|B/(B+Y) (T =Te) (3)

B and Yy are the usual critical exponents, the e-expansion for which is of the
form [3]:

ﬁ=(1/2)—(6/6)4'(52/162)4'0((3)» (4)
y=1+(£/6)+(25/324)52+0(e'3). (5)
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We have found the first three terms of the e-expansion for the function f£(t):

(1) =(1- f)+—6£~ [(3— r)ln(l——;—') —2'ln‘(2/3)] +

+ £19(9-1t)In? (l—‘——)+[150~—(50+361n‘—‘)f]x
648

X 1"'(1‘_!_‘)-'(]001n—2‘+361n2_2_),}+0(‘3). (6)
3 3 3

. The calculation method differs little from that used by Wilson [3]1, and we do
not present the detalls of the calculations. Analogous calculations for the

Heisenberg model with n-component spin will be published in a paper by G.M.
Avdeeva.

The simplest form is possessed by the e-expansion for the isocline ¢(m)
introduced in [4]. The isocline is the equation of state in terms of the vari-

ables H, M, and x, where ¥ = (BM/BH)T is the susceptibility in a finite field,
i.e.,

H=x—(B+y)/y¢(MxB/y) (7)
accurate to e? we have
d{m)=m-md+(2/4)m® + 0(e3) (8)

We normalize H and M in such a way that the coefficient of m?® is equal to -1.

It is interesting that formula (8) coincides exactly with formula (12) of the

phenomenological theory [4]1 if ¢s/¢%3 in (12) is expre§sed in terms of B8 and v,
and the e-expansion (4) and (5) is used for B and Y.

This equation of state was compared in [4] with experiment for the critical
points of liquids. The agreement with experiment is on the order of several
per cent, i.e., with the same accuracy as for the critical exponents £ and Y.

We note that for the Helsenberg model in a Bose liquid, the e-expansion of
the isocline ¢(m) will not be a polynomial in m, owing to effects connected with
spin waves.
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There is a misprint in formula (34) of [4], where a factor 2 has been
left out.
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