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Simple computations of the critical exponents of the three-dimensional 
Ising model have been shown in detail; reasonable results are obtained. If 
longer computations are done, better results are obtained: the critical 
exponents are estimated with an error less than 10 '. 

We cannot claim to have proved the validity of the scaling laws: we have 
only derived them, starting "reasonable" hypotheses. However, it is grati­
fying that these hypotheses can be explicitly checked in the 1/W expansion. 

The extension of this method to other systems undergoing a second-order 
phase transition is straightforward: indeed, it has been used to compute the 
critical exponents of the Reggcon field theory with good accuracy.<<,(" 

APPENDIX 

In this appendix we define the notations used in the text. 
We consider the partition function (2.10) in the presence of a point-

dependent magnetic field H 

Z[ / / ] x 4 0 ] exp dDx <?(x, / /) (A.l) 

where 

y(.v, H) = - f>(.v) r"0(.v) + 2 M2<t>2(x) + j 4>\x) + H(x)4>(x) (A.l) 

is a functional of the magnetic field //. We define the free energy functional 

G'[//] = ln{Z[//]} (A.3) 

Z is the generating functional of the correlation function of the field 0, while 
G is the generating functional of the connected (truncated) correlation 
functions 

6*Z 

SNG 

= <4>(.Y,)-4>(.Y,V)> 
W=0 

4 0 ] 0 (JC, ) - 0(.v,v)exp d"x S/\x, 0) 

H(Xl)-H(xN) = <<KXI)-<HXN)>C = G^Xl -xN) (A.4) 
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<*'[//] = £ . , j I I,//(.vf) </fl.Y, JI ,0(v,) (A.5) 
/> " • J i I 

The magnetization of the system is 

H(.x. II\ = CG dfl(.x) (A.6) 

//(v. // ] is a function of .v and a functional of H. 
The functional (A.6) can be inverted, producing the magnetic field as a 

functional of the magnetization //(.v. / / ] . 
The free energy at constant magnetization can be introduced by perform­

ing a Lcgendre transformation 

!'[/'] = j'/"v/4.v)/y(.v.//]-0'[//[/i]J (A.7) 

r[/(] is the generating functional of the connected one-line (one-particle) 
irreducible correlation functions 

()//(v,) ••()//(.vs) 
rs(.v, ■ v j 

If it = 0 . the partition function Z can be explicitly computed 

Z„[//J / exp dxdy \D(x - y. M)Hlx)H(y) 

(A.8) 

(A.9) 

where D(x — y. M) satisfies the differential equation 

yAx + M2)Dlx - y. M) = fAv + M2)D(x - y. M) = S'\x - y) (A. 10) 

If M is different from zero, (A. I) can be formally written in compact notation 
as 

/[//] xCxH-4" j d 

6H(xJ 
ci"x Z„[/ / ] (A.11) 

The expansion of the first exponential in (A. 10) in powers of u reproduces 
the standard perturbation expansion, Eq. (3.5). 

The functional Z satisfies the Schwinger functional differential equation: 

(A, + M2) H(x) + V.\6H(x) 
+ H(x) Z [ / / ] = 0 (A.12) 

F.quation (A. 12) is very similar to a Kirkwood Salisbury equation; it yields 
the A-point correlation functions as an integral over the N + 2 correlation 
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functions 

d'Z 
6H[x) 

dDy D(x - v. M) H(y) + 
3! VWOO 

Z [ / / ] (A.13) 

The 4> field is defined as the square of <p2. Its correlation functions are defined 
by 

**.*-■(*, - *s.y) = <*U.) - d>ixN)<l>(y)<Ky)> (A. 14) 

From (A. 14) one can obtain the connected and the amputated correlation 
functions of <f>2. 

In this paper one normally considers the Fourier transforms of the 
correlation functions G\ and TN. They are defined as follows: 

« v ( / \ - / \ - i ) 

d"Xl •• dDxN. i exp{/[/ ,,x1 + - + / \ _ ,.vv_,]} Gf,{xl - xN. ,, 0) 

dDxl-dDx>l.ldDy (A. 15) 

(jNlt,AP\ " P,\- \, K) 

x expfilP,*, + - + Ps ,.Y,V_ , + Ky]} Gv+2(.v, - .vw_ ,, 0, y, y) 

D^,(P) = d"x e*\<l>Hx)<l>2(0)>c 

Similar definitions are valid for the T^ functions. Sometimes the vector K is 
omitted from the argument of 0'^.-; in such a case it is supposed to be zero, 
e.g., 

G2*tP) = d»xdDye'p>G2<>:{x,0,y) (A.16) 

The correlation functions of the renormalized theory field are denoted by 
GN

R{YN
R). To simplify the notation the subscript R is omitted in Section 8. 

In Section 5 the correlation function of the bare field acquires a subscript B 
to prevent any confusion. 
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