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A �eld-theoreti
 des
ription of the 
riti
al behaviour of the weakly disordered systems is given.

Dire
tly, for three- and two-dimensional systems a renormalization analysis of the e�e
tive Hamil-

tonian of the model with repli
a symmetry breaking (RSB) potentials is 
arried out in the two-loop

approximation. For the 
ase with �rst-step RSB the �xed points (FPs) 
orresponding to the stability

of the various types of 
riti
al behaviour are identi�ed with the use of the Pad�e{Borel summation

te
hnique. The analysis of FPs has shown a stability of the 
riti
al behaviour of the weakly disor-

dered three- and two-dimensional systems with respe
t to RSB e�e
ts and realization of the former

s
enario of disorder in
uen
e on 
riti
al behaviour. For the 
ase of systems with arbitrary dimension

from 3 to 4 the ranges of 
riti
al behaviour determined by the RSB e�e
ts are found for ea
h value

of the p-
omponent order parameter without the use of "-expansion. A 
omparison with the results

of the "-expansion 
al
ulations is 
arried out.
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The e�e
ts produ
ed by weak quen
hed disorder on

the 
riti
al phenomena have been studied for many years

[1{5℄. A

ording to the Harris 
riterion [1℄, the disorder

a�e
ts the 
riti
al behaviour only if �, the spe
i�
 heat

exponent of the pure system, is positive. In this 
ase a

new universal 
riti
al behaviour, with new 
riti
al expo-

nents, was established. In 
ontrast, when � < 0, the dis-

order appears to be irrelevant for the 
riti
al behaviour.

In dealing with the weak quen
hed disorder the tra-

ditional approa
h is the repli
a method [4,5℄, and in

terms of repli
as all the results obtained for the disorder

systems 
orrespond to the so-
alled repli
a-symmetri


(RS) solutions. Physi
ally this means that only a unique

ground state is assumed to be relevant for the observ-

able thermodynami
s. However, in a number of papers

[6{8℄ ideas about repli
a symmetry breaking (RSB) in

the systems with quen
hed disorder were presented. For

the �rst time in [6℄ physi
al arguments showing that in

the presen
e of the quen
hed disorder there exist numer-

ous lo
al minimal-energy 
on�gurations separated by �-

nite barriers and a demonstration of how the summation

over these lo
al minimum
on�gurations 
an provide ad-

ditional RSB intera
tion potentials for 
u
tuating �elds

were o�ered.

The renormalization group (RG) des
ription of the


lassi
al �

4

model with RSB potentials was presented

in the one-loop approximation using "-expansion [6{8℄.

It was shown that the RSB degrees of freedom produ
e

a dramati
 e�e
t on the asymptoti
 behaviour of the RG


ows, su
h that for a general type of RSB there exist

no stable �xed points (FPs), and RG equations arrive in

the strong-
oupling regime. In 
ontrast, in [9℄ using the

fermion representation it was demonstrated that the 
rit-

i
al behaviour of the 2D weakly disordered Ising system

is stable with respe
t to the RSB modes.

However, our numerous investigations of pure and dis-

ordered systems performed in the two-loop and higher

orders of the approximation for the 3D system dire
tly

together with methods of series summation show that the

predi
tions made in the lowest order of the approxima-

tion, espe
ially on the basis of the "-expansion, 
an di�er

strongly from the real 
riti
al behaviour [10℄. Therefore,

the results of RSB e�e
ts investigation in [6{8℄ must

be re
onsidered with the use of a more a

urate �eld-

theoreti
 approa
h in the higher orders of the approxi-

mation.

In this paper, we realize the �eld-theoreti
al RG de-

s
ription in the two-loop approximationof the 3D and 2D

models and model with arbitrary dimension from three

to four of the weakly disordered systems with RSB inter-

a
tion potentials of forth order on 
u
tuating �elds. We


arry out the solution of the RG equations with the use

of the series summation method and the analysis of sta-

bility of various types of 
riti
al behaviour with respe
t

to the RSB e�e
ts.

We 
onsider an O(p)-symmetri
 Ginzburg{Landau{

Wilson model of a spin system with weak quen
hed dis-

order near 
riti
al point given by the Hamiltonian

H =

Z

d

d

x

(

1

2

p

X

i=1

[r�

i

(x)℄
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X
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X
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; (1)
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where �

i

(x) is the p-
omponent order parameter and

Æ� (x) is the Gaussian-distributed random transition

temperature with the se
ond moment of distribution

hh(Æ� (x))

2

ii � u de�ned by the positive 
onstant u whi
h

is proportional to the 
on
entration of defe
ts. The use

of the standard repli
a tri
k gives us the possibility to

easily average over the disorder and redu
e the task of

statisti
al des
ription of the weakly disordered system

with the Hamiltonian (1) to the homogeneous system

with the e�e
tive Hamiltonian

H

n

=

Z

d

d

x

(

1

2

p

X

i=1

n

X

a=1

�

[r�

a

i

(x)℄

2

+ � [�

a

i

(x)℄

2

�

+

1

4

p

X

i;j=1

n

X

a;b=1

g

ab

[�

a

i

(x)℄

2

[�

b

j

(x)℄

2

)

; (2)

whi
h is a fun
tional of n repli
ations of the original or-

der parameter with an additional vertex u in the RS

matrix g

ab

= gÆ

ab

�u. The properties of the original dis-

ordered system are obtained in the repli
a number limit

n ! 0. The following standard RG pro
edure based on

the statisti
al 
al
ulation of the 
ontribution to the par-

tition fun
tion of long-wavelength order parameter 
u
-

tuations around the global minimumstate with �(x) = 0

gives us the possibility to �nd the various types of 
riti-


al behaviour and 
onditions of their stability and 
arry

out the 
al
ulation of 
riti
al exponents.

However, as shown in [6{8℄, the 
u
tuations of ran-

dom transition temperature Æ� (x) for [��Æ� (x)℄ < 0 
an

lead to realization in a system of numerous regions with

�(x) 6= 0 displayed through the numerous lo
al minimal-

energy 
on�gurations separated from the ground state by

�nite barriers. In this 
ase the dire
t appli
ation of the

traditional RS RG s
heme may be questioned. For sta-

tisti
al des
ription of su
h systems near the phase tran-

sition point the Parisi RSB s
heme was used in [6{8℄

by analogy with spin glasses [11℄. It was argued that

spontaneous RSB 
an o

ur due to the intera
tion of

the 
u
tuating �elds with the lo
al non-perturbative de-

grees of freedom from the multiple-lo
al-minimum so-

lutions of the mean-�eld equations. It was shown that

the summation over these solutions in the repli
a parti-

tion fun
tion 
an provide the additional non-trivial RSB

potential

P

a;b

g

ab

�

2

a

�

2

b

in whi
h the matrix g

ab

has the

Parisi RSB stru
ture [11℄. A

ording to the te
hnique of

the Parisi RSB algebra, in the limit n ! 0 the matrix

g

ab

is parametrized in terms of its diagonal elements ~g

and the o�-diagonal fun
tion g(x) de�ned in the inter-

val 0 < x < 1: g

ab

! (~g; g(x)). The operations with the

matri
es g

ab

are given by the following rules:

g

k

ab

! (~g

k

; g

k

(x)); (ĝ

2

)
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=

n

X


=1

g

a


g


b

! (~
; 
(x)); (3)

(ĝ

3

)
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=
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"

~g �
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#

2

;

~

d = ~
~g �

Z

1

0

dx 
(x)g(x);

d(x) =

"

~g �

Z

1

0

dy g(y)

#


(x) +

"

~
�

Z

1

0

dy 
(y)

#

g(x)

�

Z

x

0

dy[g(x)� g(y)℄[
(x)� 
(y)℄: (4)

The RS situation 
orresponds to the 
ase g(x) = 
onst

independent of x.

We 
arried out the �eld-theoreti
al RG des
ription

of the d-dimensional model with the e�e
tive repli
ated

Hamiltonian (2) in whi
h the matrix g

ab

has the RSB

stru
ture in the two-loop approximation. We 
onsidered

the most important 
ases with d = 3 and d = 2. The 
ase

of systems with the arbitrary dimension 3 < d < 4 was


onsidered also for the 
learing up of the range where

the "-expansion results 
ould be appli
able. In the �eld-

theoreti
 approa
h the asymptoti
 
riti
al behavior of

systems in the 
u
tuation region are determined by the

Callan{SymanzikRG equation for the vertex parts of the

irredu
ible Green's fun
tions. To 
al
ulate the � fun
-

tions as fun
tions of the renormalized elements of the

matrix g

ab

appearing in the RG equation, we used the

method based on the Feynman diagram te
hnique and

the renormalization pro
edure [12℄. However, the renor-

malization pro
edure for vertex fun
tions is made diÆ-


ult be
ause of 
ompli
ated expressions (3){(4) for the

operations with the matri
es g

ab

. The steplike stru
ture

of the fun
tion g(x) revealed in [6{8℄ gives us the pos-

sibility to realize the renormalization pro
edure. In this

paper we 
onsidered only the matri
es g

ab

whi
h have the

stru
ture known as the one-step RSB with the fun
tion

g(x) whi
h looks as:

g(x) =

�

g

0

; 0 � x < x

0

;

g

1

; x

0

< x � 1;

(5)

where 0 � x

0

� 1 is the 
oordinate of the step and it

remains an arbitrary parameter. The value of x

0

is not


hanged during the renormalization pro
edure and re-

mains the same as in the starting fun
tion g

0

(x). In 
on-

sequen
e the RG transformations of the e�e
tive repli-


ated Hamiltonian with RSB potentials are determined

by the three parameters ~g, g

0

and g

1

.

The 
riti
al properties of the model 
an be ex-

tra
ted from the 
oeÆ
ients �

i

(~g; g

0

; g

1

) (i = 1; 2; 3),
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�
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0

; g

1

), and 


�

2
(~g; g

0

; g

1

) of the Callan{Symanzik

RG equation. We obtained the � and 
 fun
tions in the

two-loop approximation in the form of the expansion se-

ries in renormalized parameters ~g, g

0
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= 4(4� d) f(d)
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= (4� d) [(p + 2)~g + px

0

g

0

+ p(1� x

0

)g

1
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where

f(d) = �

1

J

2

�

�k

2

Z

d

d

k

1

d

d

k

2

(k

2

1

+ 1)(k

2
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+ 1)((k

1

+ k
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+ k)
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h(d) =

1

J

2

Z

d

d

k

1

d

d

k

2

(k

2

1

+ 1)

2

(k

2

2

+ 1)((k

1

+ k

2

)

2

+ 1)

; J =

Z

d

d

k=(k

2

+ 1)

2

;

f(d = 3) =

2

27

; h(d = 3) =

2

3

; f(d = 2) = 0:11464; h(d = 2) = 0:78130 [13℄

and in (6) was made the rede�nition g

ab

! g

ab

=J . By

analogy with papers [6{8℄ we 
hanged g

a6=b

! �g

a6=b

in

expressions (6) for the � and 
 fun
tions, so that the

o�-diagonal elements g

a6=b

would be positively de�ned.

Also, we numeri
ally 
al
ulated the integrals in the ex-

pressions for f(d) and h(d) for 3 � d < 4. The numeri
al

values of 2-loop integrals for the 
ase of non-integer spa
e

dimensionalities d are given also in [14℄.

It is well known that perturbation series are asymp-

toti
 series, and that the verti
es des
ribing the inter-

a
tion of the order parameter 
u
tuations in the 
u
-

tuating region � ! 0 are large enough that expressions

(6) 
annot be used dire
tly. For this reason, to extra
t

the required physi
al information from the obtained ex-

pressions, we employed the Pad�e{Borel approximation

of the summation of asymptoti
 series extended to the
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multiparameter 
ase. The dire
t and inverse Borel trans-

formations for the multiparameter 
ase have the form

f(~g; g

0

; g

1

) =

X

i;j;k




ijk

~g

i

g

j

0

g

k

1

=

1

Z

0

e

�t

F (~gt; g

0

t; g

1

t)dt;

F (~g; g

0

; g

1

) =

X

i;j;k




ijk

(i + j + k)!

~g

i

g

j

0

g

k

1

: (8)

A series in the auxiliary variable � is introdu
ed for an-

alyti
al 
ontinuation of the Borel transform of the fun
-

tion:

~

F (~g; g

0

; g

1

; �) =

1

X

k=0

�

k

k

X

i=0

k�i

X

j=0




i;j;k�i�j

k!

~g

i

g

j

0

g

k�i�j

1

; (9)

to whi
h the [L/M℄ Pad�e approximation is applied at

the point � = 1. To perform the analyti
al 
ontinua-

tion, the Pad�e approximant of [L/1℄ type may be used

whi
h is known to provide rather good results for various

Landau{Wilson models (see, e.g., [15,16℄). The property

of preserving the symmetry of a system during appli
a-

tion of the Pad�e approximation by the � method, as in

[15℄, has be
ome important for multivertex models. We

used the [2/1℄ approximant to 
al
ulate the � fun
tions

in the two-loop approximation.

The nature of the 
riti
al behaviour is determined by

the existen
e of a stable FP satisfying the system of equa-

tions

�

i

(~g

�

; g

�

0

; g

�

1

) = 0 (i = 1; 2; 3): (10)

We have found three types of non-trivial FP in the phys-

i
al region of parameter spa
e ~g

�

; g

�

0

; g

�

1

� 0 for di�er-

ent values of p = 1; 2; 3, whi
h are presented in Tables

1{4 (the ex
eption was made in the 
ase with p = 3

for d = 3:0, when presented in Table 3 the 
oordi-

nates of type II and type III FPs are 
hara
terized by

unphysi
al negative values of g

�

0

and g

�

1

). Type I with

~g

�

6= 0; g

�

0

= g

�

1

= 0 
orresponds to the RS FP of a pure

system, type II with ~g

�

6= 0; g

�

0

= g

�

1

6= 0 is a disorder-

indu
ed RS FP and type III with ~g

�

6= 0; g

�

0

= 0; g

�

1

6= 0


orresponds to the one-step RSB FP. The values of pa-

rameters ~g

�

; g

�

1

for the one-step RSB FP depend on the


oordinate of the step x

0

, and we present in Tables 1{

4 the re
eived values of these parameters in the range

0 � x

0

� 1 with 
hanges through the step �x

0

= 0; 1.

The type of 
riti
al behaviour of this disordered sys-

tem for ea
h value of p is determined by the stability of

the 
orresponding FP. The requirement that the FP be

stable redu
es to the 
ondition that the real part of the

eigenvalues �

i

of the matrix

B

i;j

=

��

i

(~g

�

; g

�

0

; g

�

1

)

�g

j

(11)

must be positive.

Analysis of the values �

i

for FPs presented in Tables

1{4 shows that for 3D and 2D Ising models (p = 1) the

disorder-indu
ed RS FPs are stable [17℄. However, this

type FP will lose stability for Ising model with the di-

mension greater than the marginal dimension d




= 3:986.

As for other types of FPs are not stable in the range with

dimension d from 3 to 4, therefore the 
riti
al behaviour

of weakly disordered Ising systems will be unstable with

respe
t to the RSB e�e
ts when dimension d takes on

the value greater than 3.986.

Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0.1774 0 0 0.6536 �0:1692 �0:1692

II 0.1844 0:0812 0:0812 0:5253� 0:0893i 0.2112

III 0.0 0.1844 0 0:0812 0:5253� 0:0893i �0:0392

0.1 0.1840 0 0:0829 0:5352� 0:0983i �0:0492

0.2 0.1835 0 0:0846 0:5471� 0:1067i �0:0599

0.3 0.1830 0 0:0863 0:5607� 0:1133i �0:0712

0.4 0.1824 0 0:0880 0:5765� 0:1180i �0:0832

0.5 0.1817 0 0:0895 0:5951� 0:1203i �0:0959

0.6 0.1810 0 0:0910 0:6172� 0:1189i �0:1093

0.7 0.1802 0 0:0924 0:6439� 0:1114i �0:1234

0.8 0.1793 0 0:0936 0:6760� 0:0921i �0:1381

0.9 0.1784 0 0:0947 0:7135� 0:0353i �0:1534

1.0 0.1774 0 0:0957 0.8573 0.6536 �0:1692

a) dimension d = 3:0

Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0:0917 0 0 0:6315 �0:4163 �0:4163

II 0:1231 0:1090 0:1090 0:6986� 0:1311i 0:0022

III 0.0 0:1231 0 0:1090 0:7047� 0:1069i �0:0363

b) dimension d = 3:985
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Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0:0916 0 0 0:6318 �0:4165 �0:4165

II 0:1230 0:1092 0:1092 0:6895� 0:1453i �0:0076

III 0.0 0:1230 0 0:1092 0:7018� 0:0935i �0:0359


) dimension d = 3:986

Table 1. Coordinates of the FPs and eigenvalues of the stability matrix for p = 1.

Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0.155830 0 0 0.667315 �0:001672 �0:001672

II 0.155831 0:000584 0:000584 0.667312 0.001682 0:000004

III 0.0 0.155831 0 0:000584 0.667313 0.001683 �0:000001

0.1 0.155831 0 0:000614 0.667313 0.001684 �0:000088

0.2 0.155831 0 0:000648 0.667313 0.001685 �0:000186

0.3 0.155831 0 0:000686 0.667313 0.001686 �0:000296

0.4 0.155831 0 0:000729 0.667313 0.001687 �0:000419

0.5 0.155831 0 0:000778 0.667313 0.001687 �0:000559

0.6 0.155831 0 0:000833 0.667313 0.001688 �0:000717

0.7 0.155831 0 0:000896 0.667314 0.001690 �0:000901

0.8 0.155831 0 0:000971 0.667314 0.001692 �0:001116

0.9 0.155831 0 0:001058 0.667315 0.001694 �0:001369

1.0 0.155830 0 0:001163 0.667316 0.001696 �0:001672

a) dimension d = 3:0

Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0:1499955 0 0 0:689608 �0:009539 �0:009539

II 0:1500170 0:00325 0:00325 0:689535 0:009887 �0:000003

III 0.0 0:1500170 0 0:00325 0:689535 0:009887 0:000109

0.1 0:1500169 0 0:00341 0:689535 0:009899 �0:000401

0.2 0:1500167 0 0:00360 0:689536 0:009926 �0:000961

b) dimension d = 3:10

Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0:089762 0 0 1:119442 �0:133591 �0:133591

II 0:092307 0:036991 0:036991 1:103421 0:227335 �0:025378

III 0.0 0:092307 0 0:036991 1:103421 0:227335 0:030783

0.1 0:092270 0 0:038723 1:102142 0:235506 0:021563

0.2 0:092205 0 0:040559 1:100913 0:244667 0:011135

0.3 0:092108 0 0:042500 1:099845 0:254810 �0:000648

0.4 0:091970 0 0:044547 1:099106 0:265820 �0:013939


) dimension d = 3:999

Table 2. Coordinates of the FPs and eigenvalues of the stability matrix for p = 2.

For the 3D XY model (p = 2) the obtained small pos-

itive eigenvalues �

i

show that the disorder-indu
ed RS

FP is 
hara
terized by weak stability. However, when the

dimension d of the system is greater than the marginal

dimension d




= 3:1 the RSB FP is stable. In this 
ase,

the 
riti
al behaviour of weakly disordered systems will

be non-universal and dependent on the 
oordinate of the

step x

0

and, as 
onsequen
e, on impurity 
on
entration.

Analysis of FP stability shows that RSB FP (type III)

is stable only in the range of 
hanges x

0

from 0 to x




,

where x




is a marginal value depending on dimension

system. So, for the weakly disordered system dimension

of d = 3:1, x




is equal 0:1, and for d = 3:999 x




= 0:3.

In the range of x

0

from x




to 1 all types of FPs lose

their stability. However, we must noti
e that the results,

whi
h we re
eived for the disordered XY model, will be

289



P. V. PRUDNIKOV, V. V. PRUDNIKOV


orre
ted in the higher �eld-theory orders of approxima-

tion. We believe that the 
riti
al behaviour of the 3D

XY model will be determined by the RS FP of a pure

system (I), but not by the disorder-indu
ed RS FP (II),

obtained in the two-loop order. Two fa
ts indi
ate this:

the weak stability of the disorder-indu
ed RS FP and

that in the two-loop approximation the marginal value

of p




= 2:0114 for the borderline between regions of sta-

bility for the disorder-indu
ed RS FP and the RS FP of

a pure system. In the higher orders of approximation the

marginal value of p




< 2, su
h as the spe
i�
 heat expo-

nent � > 0 for the pure 3D XY model. Also, our results

about in
uen
e of the RSB e�e
ts for XY model with

d > 3 will be 
orre
ted in the higher orders of approxi-

mation, but we think these 
hanges will be quantitative

only.

For the 3D Heisenberg model (p = 3) the RS FP

of a pure system is stable and both other types of FP

are 
hara
terized by unphysi
al negative values of 
oor-

dinates g

�

0

and g

�

1

. Only for the dimension d




= 3:999

the values of 
oordinates g

�

0

and g

�

1

be
ome positive and

simultaneously RSB FP type III be
ome stable in the

range of 
hanges x

0

from 0 to 0:4. In the range of x

0

from 0:4 to 1 there exist no stable FPs.

Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0.1383 0 0 0.6814 0.1315 0.1315

II 0.1419 �0:0359 �0:0359 0.6727 �0:0891 �0:1450

III 0.0 0.1419 0 �0:0359 0.6727 �0:0891 �0:0058

0.1 0.1420 0 �0:0382 0.6727 �0:0865 0.0011

0.2 0.1420 0 �0:0408 0.6728 �0:0836 0.0088

0.3 0.1421 0 �0:0439 0.6730 �0:0802 0.0175

0.4 0.1420 0 �0:0474 0.6734 �0:0764 0.0273

0.5 0.1420 0 �0:0516 0.6738 �0:0719 0.0385

0.6 0.1418 0 �0:0565 0.6745 �0:0668 0.0515

0.7 0.1415 0 �0:0625 0.6755 �0:0606 0.0667

0.8 0.1409 0 �0:0699 0.6768 �0:0533 0.0845

0.9 0.1400 0 �0:0793 0.6787 �0:0443 0.1058

1.0 0.1383 0 �0:0915 0.6814 �0:0331 0.1315

a) dimension d = 3:0

Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0:081989 0 0 1:113633 �0:000820 �0:000820

II 0:081989 0:000171 0:000171 1:113633 0:000822 �0:000228

III 0.0 0:081989 0 0:000171 1:113633 0:000822 0:000228

0.1 0:081989 0 0:000183 1:113633 0:000822 0:000188

0.2 0:081989 0 0:000196 1:113633 0:000823 0:000142

0.3 0:081989 0 0:000212 1:113633 0:000823 0:000088

0.4 0:081989 0 0:000230 1:113633 0:000823 0:000025

0.5 0:081989 0 0:000251 1:113633 0:000823 �0:000050

0.6 0:081989 0 0:000277 1:113633 0:000824 �0:000140

0.7 0:081989 0 0:000309 1:113633 0:000824 �0:000251

0.8 0:081989 0 0:000350 1:113633 0:000825 �0:000391

0.9 0:081989 0 0:000402 1:113633 0:000826 �0:000574

1.0 0:081989 0 0:000473 1:113633 0:000828 �0:000820

b) dimension d = 3:999

Table 3. Coordinates of the FPs and eigenvalues of the stability matrix for p = 3.

Thus, the investigations 
arried out in the two-loop ap-

proximation show the stability of the 
riti
al behaviour

of two- and three-dimensional weakly disordered systems

with respe
t to the RSB e�e
ts. In dilute Ising-like sys-

tems the disorder-indu
ed 
riti
al behaviour is realized

with RS FP. The weak disorder is irrelevant for the 
riti-


al behaviour of systems with multi
omponent order pa-

rameter although the proof for 3D XY -like systems de-

mands 
al
ulations in the higher orders of approxima-

tion. Our 
on
lusions 
oin
ide with results of paper [9℄

for the 2D random Ising model, but 
ontradi
t with re-

sults of papers [6{8℄ for 3D disordered systems.
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Type x

0

~g

�

g

�

0

g

�

1

�

1

�

2

�

3

I 0.2694 0 0 0.4612 �0.0952 �0.0952

II 0.2736 �0.0646 �0.0646 0.4463 0.1621 0.0570

III 0.0 0.2736 0 �0.0646 0.4463 0.1621 �0.0251

0.1 0.2734 0 �0.0665 0.4466 0.1653 �0.0300

0.2 0.2732 0 �0.0685 0.4470 0.1688 �0.0352

0.3 0.2729 0 �0.0706 0.4476 0.1726 �0.0409

0.4 0.2726 0 �0.0728 0.4484 0.1768 �0.0470

0.5 0.2723 0 �0.0751 0.4494 0.1815 �0.0535

0.6 0.2719 0 �0.0775 0.4507 0.1866 �0.0606

0.7 0.2714 0 �0.0801 0.4524 0.1922 �0.0682

0.8 0.2708 0 �0.0827 0.4546 0.1984 �0.0765

0.9 0.2701 0 �0.0854 0.4575 0.2053 �0.0855

1.0 0.2694 0 �0.0882 0.4612 0.2129 �0.0952

Table 4. Coordinates of the FPs and eigenvalues of the stability matrix for the 2D Ising model.

The in
uen
e of the RSB e�e
ts are realized only for

disordered systems with the dimension d larger than 3. In

this 
ase the values of the marginal dimension d




depend

on the 
oordinate of the step x

0

and the number of order

parameter 
omponents p. For d greater than marginal di-

mension d




our results qualitatively 
orrespond to results

of papers [6{8℄ re
eived on the basis of the "-expansion.

So, for Ising systems the e�e
ts of RSB destroy a stable


riti
al behaviour. For XY and Heisenberg models the

range of non-universal 
riti
al behaviour exists for the


oordinate of the step x

0

from 0 to threshold value x




depending on dimension d. The stable 
riti
al behaviour

is not realized for the 
oordinate of the step x

0

out of

this range just as for Ising systems.

We assume that with the in
reasing of defe
t 
on
en-

tration the marginal dimension d





ould be redu
ed until

the value d




= 3 for some threshold 
on
entration of de-

fe
ts. In this 
ase the e�e
ts of RSB will be essential.
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KRITIQNA POVED�NKA SLABONEVPOR�DKOVANIH SISTEM

�Z POTENC��LAMI Z PORUXENO� REPL�QNO� SIMETR���

P. V. Prudn�kov, V. V. Prudn�kov

Kafedra teoretiqnoÝ f�ziki, Oms~ki� der�avni� un�versitet

Pr. Miru, 55a, Oms~k, 644077, Ros��

Podano teoretiko-pol~ovi� opis kritiqnoÝ poved�nki slabonevpor�dkovanih sistem. A same, dl� tri-

ta dvovim�rnih sistem u dvopetlevomu nabli�enn� provedeno renormal�za
��ni� anal�z efektivnogo ga-

m�l~ton��na model� z poten
��lami z poruxeno� repl�qno� simetr�
�. Dl� odnoshodinkovogo poruxenn�

repl�qnoÝ simetr�Ý za dopomogo� peresumovuvann� Pade{Borel� vi�vleno neruhom� toqki, wo v�dpov�da�t~

st��kost� r�znih tip�v kritiqnoÝ poved�nki. Anal�z neruhomih toqok pokazav st��k�st~ kritiqnoÝ poved�nki

slabonevpor�dkovanih tri- ta dvovim�rnih sistem wodo efekt�v poruxenn� repl�qnoÝ simetr�Ý ta real�za-


�� starogo s
enar�� vplivu bezladu na kritiqnu poved�nku. Dl� sistem �z dov�l~no� vim�rn�st� v�d 3 do

4 ta dl� ko�nogo znaqenn� p-komponentnogo parametra vpor�duvann� bez zastosuvann� "-rozkladu zna�-

deno �ntervali kritiqnoÝ poved�nki, �k� viznaqa�t~s� efektami poruxenn� repl�qnoÝ simetr�Ý. Provedeno

por�vn�nn� z rezul~tatami otrimanimi na osnov� "-rozkladu.
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