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INTRODUCTION 

Thi s and subsequen t papers ar e devo ted to a de t a il ed e labo
r at i on of the results announced in / IS / . The noti on of a hetero
phase random f ield i s the r e sult of the author 's a ttempt t o 
provide a rigorous meaning to t he concept of a he t eropha se sy s
tem (intensively studied i n physi ca lly or i en t ed literature , 
c f /91 and t he reference s t herein). I n tu i t ively, one can 
i magine a heterophase sys t em a s a cer t a in "mi x t ure" of di.f 
feren t pure phase s corres pondi ng t o a given pot en ti a l . For a 
large c l ass of poten tials we characterized pur e phases in t e rms 
of exponential bounds on probabil iti es o f large devia t ions for 
sums of random vari ables fo~inr a mi xi ng s t at ionary random 

/ 14 field on the in t ege r lat tice • Thi s r esult ma y be inte r pre
ted as charac t e ri zi ng random fl uctu a ti ons in con f i gur at ions 
typ ical of pure phases. From this and the emp irical ev i dence 
gathered i n / 9 / we may conclud e that confi gura tions, phys ica l ly 
i nterpre t ed as "he t eropha se" one s, are very unlike l y to occur 
as the resul t of rand om fl uctuations in con f i gurat i ons of pure 
pha ses. 

We postpone n deta i l ed d jscuss i on of basic f eatur es of hete
rophase systems to a subseque nt pa per . I n t he present one we 
shall concentr.1le ourselves on some pure ly ma t hema tical con
s t ructions rela t ed to the exi s tence and ergodic ity of statio
nary heterophase random fi e l ds . 

I. NOTATION 

Le t S , T be count able discre t e sets, S bei ng consi dered 
as the set o f values to be t aken on by t he random f i e l ds, and 
T j s the set labe l i ng the s i te s (unless otherwise stated, 
l' = Zd - the d -dimensional int eger lattice, d > 1). Let 

(j = I V e T : o· IVI < 00 I ; IVI = card ( V). ( I. 1 ) 

V ( t) ,. lu<;;T : 0 < u i < t i 1 ::: .i ::: d I • (I .2) 

v(L) = I II t;; T : - t J < u i < t i l .si ~ dl . (J . 3) 
where I t 1 •••• t d I > 0 In (I. 2) and ( I. 3) . \.Je let t -t 00 mean 
t ha t minl t 1 . . .. td l .... "". Some times we shal l deal with con
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vergences Vk t T, V
k 

<;;(1 (note that t ... oo means, essentially. 
convergence t o the "po s itive octant" ). To th i s end, a sequence 
I V 1: = 1 c (f is said to be strongly regular i f t here exi stk a> 0 and a pos i t i ve int e ger N such that 

(i) V CV « k+1. •.• • k+l)) ( c L (1 .3», 
(ii ) an

k 
y Vk_is a d is joi n t union of at mo s t N sets of t he 

fo rm V(t), and 
(iii ) IVkl / kd~d. k = 1 .2 .... 

(c f . / 3/ ; infinite-vo l ume limits of this type are met i 
Pi tt' s po i ntwise ergodic theorem f or actions of Zd ~') . 

Amapping 4>: T ... S is sai d to be a configuraLion nnd is 
den o t ed by rJ, = (rJ,(t); L C; T). The space ST of a ll conf i gura 
tion s is a total l y disconnected complete scpnrablc metric space 
(compact if ISI < oo ) re l at ive to the product topology. I n 
particular, t he Borel u -field on s'l' is but the usual product 
a -f i e ld , viz. 

ST = 61 (S \ 
t C; T 

( S) 
t 

= 2 5 [or any T. ( I . 4 ) 

Consequen t ly, ST is generated by t ll(~ family of all finite
dimensional (Ld.) sets Ii: ( ST , i.e. , of a ll sets expres sible 

in the form 
T v 1.5 )E = !rJ,CS : (q,(t ) : t 'V)c;C I. V r;: tt.C C S . 

If ,he; SV and C= \,h I then the C d . se t E of t he form (1. 5 ) 
i s called element ary. Th e a ddit ive g r oup (T , +) naturally acts 
as the group of shift h omeomorphisms 5(S) = (,(S ) ; tC; T) on 
ST t 

(1 . 6)( T ; S) eft )( 11 ) = rJ, ( 11 + t) ; 4> c.; ST : t. /1 e; T . 

We le t PeS) ,m(S) and & ( S) denote the set s o f al l proba
b i li t y measures of all 5 (5) - invari a nt, and of all j" (5) -inva
r i ant and e r godic prob abili ty me a s ures on (S T , ST ), respect i 
vel y. A random fie l d on T tak ing value s i n S is defi ned to be 
a family X = ( X ; t C; T) of raodom variab l es defined on a 
common p rob abil

t 
i t y space « n , 1, 11), say) and t aking values 

in S . By regard i ng X as a r a nd om e l ement of ST , i.e., 

sT ( 1.7)"x (w) = ( X ( "" ) ; t C; T) ."x: n ... . t 

we let " X( I.!) = dis t ( X) C; P (8) d eno te the dis tribution of X 
(de f ined v i a Ko l mogorov con s is t ency t heorem / ?/). If 
dist (X)<;m(S) (<;& ( S)) . then X i tself is called s t a tionary (=ta
ti onary and ergodic ). 
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If P ~ P(S) and iff ST ~ R 1 1S a bounded meas urable 

funct ion , we put 


< f >p= Ep f = (f(S )P ( dS ) . ( I .8) 

2. HETEROPllASE RANDOH FIELDS 

Let I be a coun t able discrete space (interpreted as index ing 
t he sur.f ields considered ). Le t [' denote the set o f a ll proba 
bili t y vectors y = (y . ) .<; r wi th at least two posit i ve e n-
t ries (interpreted a s 

l c ~mcentrations o f sub f ie lds). 
Suppose we are given a set I X(i) : it;:: r I o f S -val ued random 

f ie l ds defined on a common p robability space ( n , J , u ). Le t 
p(I) = dist(X(I). i~I. An S-va l ue d r a ndom fi e ld X= (Xt; t C;;; T) 
defined on ( n , ~ , u ) i s s aid to b e a heterophace rand om 
f i eld composed o f p ha s es 'X Ci) : i C;;; I 1 wi th concentra t ions 
y= (Y I ). I;; Y , i n symbols, X<;;}{ ( X( i) .y . r) , if f or any 
strongly regular sequence (Vk Ik~ l C 3 t hk follow i ng is true: 

11 [ n I (d en: lim 1 Vk I 
- 1 

x 

iC;l k·. oo · 


( 2. 1) 

x l ltl;;Vk : X (w )= x( i) (",,) II= y 11 = 1. 
I t I 

Remark I. I t seems more nat ura l t o de fi ne first t he set o f 
"heterophase" con f igurations, and th en de f i ne a heterophase 
random fi eld as a measure concentrated on such conf igurations. 
However, given j C I . the pieces o f configurations typical of 
X0) may c ome f rom different typ ical configura t ions of that 
field, and th is would lead Lo serious measurability problel'lS. 
Fu rthe rmore, there is some ev i de nce 19' ,pp. 297-299~ i n favou r of 
the hypothesis that the domain st r ucture disappears in the in
f inite vo l ume limit, a nd thus 

yi = Prob[Xt=Xt( I) I. t t;;; T . (2.2) 

However, it shoul d be noted that the latter fact strongly 
depends upon mixing properties which have bee n rigorously 
proved just in a few special cases. 

Remark 2 . Let supp p( j) denote t he support of pm = dist ( X(O ). 
iC;;1 , (cf. '7 / ). Though fo rmal l y correct, (2.1) all ows a reso
nable i nterpretation only when 

supp pm n supp pO) = 0; j • i c;; r. j J, j . (2.3) 
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Thi s cond i t ion wi l l be more or less automat ica lly sa ti sfied 
when t he subfields XCi) wi l l be (d i fferent) s ta t i onary and 
ergodic fie lds or (d if f erent) extremal Gibb s fie l ds . 

3. EXISTENCE OF STATIONARY HETEROPHASE RANDOM FIELDS 

I n th is section we assume that the sub f ie ld s Xli) , i !;; I 

are s tationary, i.e. , 

\P(i ) : i !;;IICm(S). 	 (3.1) 

Let 

( s T)1 	_ n ( s T ) (ST )! = ST for i ~ I . (3. 2) 
- j ~ 1 j 

(3.3)(Sr) l = m (ST) . ( S T) = ST for i t: I . 
1i~ I 1 

1(S) = on (S T) 1 will be denoted byThe natural action of T 
= (7 (S). tC;'T) where 

~ 0 • 

(3.4 ),(S) [(cb (0 (u (i) » 1= (q, 0) (u(i) + t)) 

L (: 1
t 	 i r;; 1 

for (cb(i)\C; 1 C;;(ST) I and t. u (i) ~T . A set ! X(i) : ifTI 
of S - valued random f i elds is said to be jointly s ta tionary i f 
there exists a probab i li t y measure Q = dist (I X (I) : i ~ 1 n on 
« ST) 1 , ( S T)I such t ha t 

Q IC S T) . = dist ( X( i» . ir;;! ( c L (3. 2», (3.5) 
I 

(cf . 	 (3.4», (3.6)
Q r (S) = Q for all t ~ T 

t 

j ointly stat ionary se t ofTheorem I. Let I X (i) : j r;; I I be a 
, i (;; 1 . For any y = r andom f iel ds. Le t p O) = dist (X Ci) 

= (Y j \ ~ I ~ r . 
(3.7)

m(s)n H( p (i).y .I)J0. 
I 

wh e r e H (p(i). y .I)= }( X (i) oY .1) in c ase whe n p(i) = 

= dis t ( X( i) ) i c;; I .1 	 j0 

Proo f . By redefining the basis probability space ( n, ~ ,It) 
if nece s sary we de f ine on t h a t s pace a n I-valued random field 
Z= ( Z t : t ~ T ), s t o cha s tically independent of the set 
I X (l) : i C; I I , where the joi nt di st r ibu tion o f t h e la t ter set , 
Q, s a t is fies (3. 5) and (3.6). He nce, i f ~ = di st( Z),p( I) 0 

then 
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di st ({ X (i) : i (;; I I 0 Z ) = Q $ >. 0 	 (3.8) 

where s de notes the usual product of measure s ! 7! . Followi n g! 2! 
define on ( O. :} , u ) a random field X = ( X t ; t ~ T) by 

(Zt (c·)) 
Xt(w ) =X t (uo); w c;O. t t;; T. (3.9) 

That 	i s, X i s a d - dimensiona l analo gue of a c omposi t e 
source ' 2 ' , to be calle d a c ompo s ite r andom fie ld. Le t J =21 • 
Si nce ST and I T are c omple t e separ able met ric space s. lye may 
identify (STx IT , ST &:r T ) wit h the space « S x I )T 
( S .. J' )T ). Conside r the pai r f ie ld 

( Z • X ) = «Z t • Xt ): t C;; T ) ; D = dist ( Z 0 X) 0 	 (3. 10) 

Under t he abo"e ident i fica tion we may s upPQse that p t;; P (I x S ) 
and 	 S T C (l xS )T Con sequ e nt l y, given p and>' t here 
exists a regular condi t iona l probab il i t y distribut i on 

v:I T xS f ->[ O. 11. v=(v (.); tb~IT)o (3. 11)
tb 

s u ch 	 tha t 

Av = P • 	 (3. 12) 

(d . ' 7! ). Here, 1w~9'(IxS) is the probability measure uni
que l y de termined by the propertie s that 

'\v ( E x F ) = ( vtb(F)A (d tb ) o Ecr T; F (;; ST . (3. 13 ) 
E 

In other words, v i s a d-d i mensiona l analo gue of a discrete 
communica tion channelll i Of course, X is the channel output 
fi e ld, di s t eX ) be ing the outpu t ma r rina l of All • Let 

C = n C 
t 

C SV ( V(;; (j d. (1. 1» 

t ~ V 


a nd let E f S'l' b e t he L d . set det ermi n ed by C and V (see 
(1.5»). Let t/JC;; I T be arbit rary. Th~n the i n dependence pro
perty (3. 8) entails 

1I. I.CE) = u rX C;;C ; t l;;Vltbl= 
IJI t L 

=u. rX ( o/t ( t» c: C tc;;V l wl= 
t t 

= 11 [ X( 0/1 ( t)) c: C tC;; V I. 
r t 



where 11 r . I VJ 1= Prob [ • I JT 1 (1/1 1 is the condit i onal prob a 
l1 

b ili ty give n the a -field 'JT C ( j x S ) T In other word s , v 

obeysd -dimens i onal versions of b e i n g i n pu t h i s toryl e ss and 
nonanticipa t ory / 5l . Sin c e the s ub fields are jointly sta t i onary, 

we ge t 
(8) (1/1 (u+t»

" .1 ( r E )= I1 ! X " <;; C ,,; u<;; VI I/' v J = 
~f -I ~ + 1 fA 

( 1/1 ( U + I) 
=,d X <;; C : u <;; V I =v (l) (ELuIl 	 r r/J

t 

wher e r/Jv = (r/J( t ) ; t <;; V) and (ri l ) ; t~T) i s the ac t i on of Ton 
IT . Since the l at ter re l a t ion s a re true for any f .d . s et, we 

ge t 
(8) ( ) , f, T t <;; T . 	 (3 . 14)

v I/J r _ t = vr I rP ' 'P <;; I • 

1 


i.e. v is a stat i on ary channel. Consequently, i f K <;;m (1) , 
then KvC;:IIi(1 x S) (d. (3.13) with A=K), and dist(X),mCS). 
where X is t he ou t pu t fi eld of I ' 

Thus, if Z i s s tationary, l hen X is as wel l. Suppose, in 


a ddi t i on, tha t 

(3.1 5 ) A= dist ( Z ) , &( I ) • 

(3 . 16)11 [Zo = i J = A I rP , I T : rP «(I ) = i I = Yi • i C;; I . 

where Y=( Yj )l <;; 1 ,r . Le t IV k l;= l ca be a ny strongl y 

regula r s equ ence . (3.15 ), (3.16) , a nd the point wise e r godic 

t heorem for Z 13 8' i mp ] y 


. - 1 	 (i)
11 I CJ) C;; n : li m I V I I I t' V : X (c..) = X (w ) II = Y 1= 

k k tt l 
k 4 00 

- 1 
=111(u 'O: lim IVkl I lt<;;V

k 
:Z 

t 
(c..')=ill= y j l= 1. 


k ... 00 


Since I is countable, (2 . 1) follows f rom t h i s . 
Remark 3 . The resu lt of Theorem I is not s atisfactory for 

the fo l lowing reason. It fo llows [rom ergodic decomposition of 
s tat i onary random f i elds (cf. , e.g., 10,11 ' and Section 19 
of / 1S1 ; see also Sect i on 4 below) t hat a stationary non-ergo
di c random fie l d canno t be observabl e. In f act , quite loosely, 
such a fie l d is c oncentrated o n configurations typica l o f i t s 
e rgodic c omponent s s o that its own typical conf i gurations can 
appe a r only with p r obab il ity zero. Therefore it is o f interest 
to know wh e n t here exist heterophase random fields which are 
both sta tionary a nd ergodi c . 

At t he f irs t step , we inves tiga t e t he cond it ions unde r wh i c h 
the construction f r om the proof of Theor em 1 ma y lead to a n er 
god i c rand om fie l d . Ca ll a s e t I X(i) : i <;; T I of r a ndom f ie lds 
defined on a c ommon probabi l i~ space j o i n t ly wea k mi x i ng if 
there is a Q on « ST)I. C ~ T) ( d . (3. 2 ) , (3. 3)2 such that 
(3. 5 ) i s valid , and f or a ny t wo f.d . sets E, F <;; (S )1 • 

. lim 1 ~ I Q (E Cl r lS) F I - Q ( E ) Q ( F ) I = 0 • (3.17) 
u~V ( I) -ut '00 I V(t) I 

Theorem 2. Le t IX (i) : i ~ 1 \ be a .j oin t ly weak mixing set 

o f random fie I d s , a nd l et dist (X (i) ) = P (i) , i <;; I . For a n y 


Y= ( Yj ) j <;; I 	 ~ r we h ave 

6,(S) ClJ(P(i) .Y. • 0'" ¢. 	 (3 .18) 
I 

Proof. Let Z satisfy A=dist(Z ) <;;~(I). l et Q s atisfy 
(3 . 5) and (3.17) . Consider the correspondi ng channel 

(eL (3.11) - (3.13)). Let 


- T . 
E=10<;;ST:0v~ II C I I. E = I 0 c;; S : 0 W(:; n C I I . 


t (:; W
l' V 

be arbi trary f . d . se t s. Then ( no te tha t v obeys the proper t ies 
shown in the pr oo f o f The o r em I ) 

- ( rJ/ ( I» 
I'VI ( E ) = Id X t <;; C t t (:; Wl; 

l ' (r (S)E ) = 	 [ X ( rP( L-+ u» C . t <;; V 1.If, - u 11 t C; t ' 

and a si milar expr es s ion i s valid fo r the probability 

I' r/J (r~~) EnE ) . Since a 11 t h ese expres s ions depend only on 

the j oint distri.bu t ion Q, condition (3.17) implies 


1 I I' (r(S) EClE)-I' ( r( S) E) I' ( £)1=0. 

t ~ "" v (t ) I u ,V( t) ,p -u ." -u ,p 

lim 

Thus, al l measures I'lb ' r/J ~ l~ are weakly mixing (though non-I 

stati.onary) i.n the sense of <1 • But this is the same as to say 
that the ehannp l is output weakly mixing ' l ' , By modi f yin g 
slightly ( I I) d " I) the arguments of II I we see that II is ergo
dic, i .e .• if ,\ '- &(1) ,then '\v'l;;(Ix S ) and P'6::(S), 
wher e P - di~t(X) ( c L (3 . 9»). If Z is ch osen sa t isfying 
(3.1 5 ) ilml (3.16), then p~( ( S) by t h e above reasoning and 
p 	(:; J( (p( i ) • y ,1l. as fo ll ows fr om the proof of Theorem 1. 

I 
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4. ERGODIC DECOHPOSITION OF HE TEROPHASE RANDOM FIELDS 

Throughout this s ec t i on \ve are g i v en a fixed P I;; m (S) n 
n J{ (P (i) • y .• 1) (d . Theorem 1) . He wi s h to p rove (3 . 18) 
wi t hout impossing the s tron ge r cond i t ions o f Theorem 2 u pon the 
cla ss of s ubfields I X Ci) : i I;; I I. I nstead of this, we would 
l ike t o us e the ergod i c d ecomposit ion of sta t ionary random 
f ie l ds / 10 ,12! and s how t ha t a l most a ll e r godic components o f a 
Lie l d p C; m ( S)nJ{ ( p (i) 'Y

j 
.It are aga in in J( p (i) 'Y ,1).

j 

Fi rst no te that i f dlst( X)= P . then, acc o rd ing to (2. 1) 

X C; J{(x(i).y ,I) i ff /l ( E X )=1. 	 (4 . 1 ) 
1 

whe r e EX abbrevi a t e s the eve nt in ( 2. I). 
A configuration ¢ ~ ST is s aid to b e quas iregular if f o r 

any elementary f.d. set E the re exis ts the limi t 

. 1 	 (S )
h m ----- - - I. 'I (T ci> ) = P ( E ) . (4.2) 

t ~ I V ( t) I II (;; V ( t) E /l00 	 ¢ 

Let R denot e the set of al l r egu lar configurations , i.e., of 
all quas i r egular configura ti ons ¢ such t ha t P¢ un ique ly ex-
t e nds to a J11easure P¢ ~ (1;(S) . Given ¢ ~ R, let 

R (¢)= !¢'~R : F cf> ' = P¢ l. 	 (4 .3) 

'r
Then R~ S, P(R)= L for a ny PC;~( S ) , P~(1; ( S) if a n d 
onl y i f P I ci> C; R : P c/>= P 1=1 , an d the e rgodic decomposition 
formula reads (d. (1.8» 

<f >p = ~ <f >p</> P ( d c/». 	 (4.4) 

For technical reasons we r e quire t ha t the basic p r obabil i ty 
s pace ( n , ~ , /1 ) is a Le b e sque space / 6 / ; o f cours e , we c a n 
alway s, a chi e ve th i s by comple t ing a sta nda r d Bore l space 
( n , ~ ) / 7 / wi th r e spe ct t o a probab i li ty me a s u re /1 on 1 . 

Theorem 3. Let p~ ~( s)nJ{( p(i).y . 1 ). Then 
I 

P l cb<;:R :Pci>~ J( 
-
P

(i) 
'Yi ,I)l =l. 	 (4.5) 

Proof. He sha ll prove the theorem on ly in t h e case when 
there-3re finitely many ergod i c compon ent s o f P . On t he one 
hand, th i s is the situation most fr e q uently met in physical 
applicati on s and , on the other hand, in this c a s e the proof 
be comes much mo re t rans p a r e nt be in g not encumb e r e d by the 
technical fr 31111: o f Leb esque space s (as to the te chnical requ
i sities need ed f o r the gene ral ca ::;e consult 1 11.1 2: ). 
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So, ~uppOSl' Lha L P=aPc;b + (1 - a )Pv1 .- wher.e P cP .. PI/J I;; .R , 
o < a ': 1 and ci>r/, R ( I/J ) . Consequen tly , Pcb .J. PI/J' R (q,)n R( I/J )=ri>. 

Pci>(R(c/») PI/J(R(!l.)= 1 , P(R (c/»)= l- P ( R ( v, ») = a. Let 
( n , ~ , ~ ) be a s t andard probab i li ty s pace and l e t "x : 
n .ST be defined b y (1.7). Le t P : ST x1~ [ O.1 1 deno te 

the t ransi t ion probability s u c h t h a t 
(4.6) 


P \l) C;R (ri» U R ( I/J ) :P ( n . f7xll nll =11=1. 


( 4 .7 )F ~ j .,, ( F ) = r P (I) , F n "~ l h\) P( d l) , 

( d, /7 ' ). \~e l e t X(c/». X( t/J ) _deno te t he ergodic random 

f i elds with dis t r i bution s Pc/>, Pw and l e t EX(CP l , EX(W ) 

denote the even t s appearing ' in ( 4. 1) for t hese f ields. Observe 


t hat 


X - 1 
X 

(c/»nlT;lIrJl if 7/C; R( </» .
t E (4. 8) 
E n I7x \1)\= X( t/J ) - 1 E n IT X I T/ I if T/ (;; R ( t/J) • 

u s ing (4.6)-(4 . 8) we get 

1=/l( EX) = ( p( T/ L E
X 

f) lI'x 
1 1T/l) P ( d 7/)= 


R(</» uR (I/J ) 


X( Ij,>. -1
p(7) .E n TT X 1T/ J) P (d1)~

p ( 1) ) E X (c/> ) n IT~l 11) l) P ( d T/ ) + 

R (ci» R ( W) 


X( c/» - 1 .p(T/.E 0 1T X In!)[aPc/> +(1-a) Pw ]( d T/)+ 


R (</> ) 


X( t/J ) - 1 . 
p (n . E n " x IT/ l)(aPci> + (1- a )P t/J H dn ) = 

+ 
R( W) 

X(</» -1 p (n . E nlTx \n\a . Pq, (d n ) + 

R (c/» 

x (0 ) · 
1l(l) . F. n 1T- 1 \ 7) \) ( l- a ) P" ( d!). 

+ 	 X <II 

It( 1// ) 


Hence X(I/» - 1 X(W) 
Pc/> \ I) ~ It ( I/> ) • 0 ( 7) . E n IT X I T/ I) ,. 1 I ~ P W I T/ ~ R ( t/J) : P ( 1'/ •E f) "Xl 

IT/I) 1 \ 1. 
9 



Since X (c/» has its configurations only i n the set R(c/» ,1
 
I7 x I

17 X
(Rc/> )= rrx Ub , and simil ar ly f or X(tf/). Using this 
fact together w1th (4.7) and the lat ter equalities we get 

X (¢ ) K (¢) -1 
I1( E ): r p(7).E t)17 !n!)P¢ (d 1/)=l.

XR (d> ) 

11 (E X(t/J) X ( ",) -1 ) = r P(17. E O"x ! 171) P ( d1/) = l.
tflR( t/J) 

. .J.(q, ) X ( T/ ) 	 X ( t/J) X(1/)S1nce 1';- = E when 1/<;::R(¢) and E = E 
I') <;:: R ( t.b ) , we finall y ge t when 

P ! 1/ <;:: R (d> ) U R ( t/J) : 11 ( Ex ( n) ) = 11 = 1 

and, wi th the aid of (4.1 ), the c l aimed (4.5 ). 
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B 06~eAHHeHHoM HHCTHTYTe RAepH~X HccneAoBa HHH Ha4an 
BblXOAIHb c60pHHK "Hpam'/(ue C0 0 6/J1eH UR OJ1.RJ1" . B HeM 
6YAYT nOMe~aTbCR c TaTbH, cOAep*a~He opHrHHanbHble HaY4Hwe, 
Hay4Ho-TeXHH4eCKHe , MeTOAH4eCKHe H npHKnaAHble pe3ynbTaTw, 
Tpe6ytOlllHe CP04HOH ny6nHKa4HH. 6YAY4H 4aCTblO "Coo6u&eHHH 
OHRH", CTaTbH , BoweAWHe B CfiOPH IotK, lot He10T , KaK lot APyrHe 
H3AaHHA OHRH, CTaTYC o~H4HanbHblx ny6nlotKa4HH. 

C60PHIotK "KpaTKHe co06U\eHHA OHRH" 6YAeT BblXOAHTb 
perynRpHO. 

The Joint Institute for Nucl ea r Research begins publi
shing a collection of papers ent i tled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant res ults on the following subjects: 

Physics of elementary part icles and atomic nuclei. 
Theore t ica l physics. 
Experimental t echn iques and methods. 
Accelerators. 
Cryogeni cs. 
Compu ting mathematics and methods. 
Solid state physics. Liquids. 
Theory of condensed matter. 
Ap plied researches. 

Being a part of t he J INR Communications, the articles 
of new collection l ike al l other publications of 
the Jo int Institute for Nuclear Research have the sta tus 
of official publica t i ons. 

JINR Rapi d Communications will be issued regularly. 



COMMUNICATIONS, JINR RAPID COMMUNICATIONS, PREPRINTS,AND 
PROCEEDINGS OF THE CONFERENCES PUBLISHED BY THE JOINT INSTITUTE 
FOR NUCLEAR RESEARCH HAVE THE STATUS OF OFFICIAL PUBLICATIONS. 

JINR Communication and Preprint references should contain: 

- names and initials of authors, 
-abbreviated name of the Institute (JINR) and publication 

index, 
- locaticn of publisher (Dubna), 
-year 0f publication 
- ~~~e number (if necessary). 

For example: 

1. Pervushin V.N. et al. JINR3 P2-84-6493 

Duhna3 1984. 

References to concrete articles, incfuded into the Pro-
ceedings, shou ld contain 

- names and initials of authors, 
- title of Proceedings, introduced by word "In:" 
-abbreviated name of the Institute (JINR) and publication 

index, 
- location of publisher (Dubna), 
-year of publication, 
- page number. 

For example: 

Kolpakov I.F. In: XI Intern. Symposium 
on Nuclear Electronics 3 JINR3 D13-84-533 

Dubna
3 

19843 p.26. 

Savin I.A.
3 

Smirnov G.I. In: JINR Rapid 
Communications 3 N2-84 3 Dubna3 1984 3 p.3. 

llly.RH Ill . E5-85-483 

feTepoclJa3Hhle cnytiaHHble nonR. Cy~ecTBOBaHHe H ::~proAJitiHOCTb 

BBOAHTCR TIOHRTHe reTepoclJa3HOro CJlytiaHHOr O TIOJl.R Ha d
MepHOH perueTKe. YcTaHaBJIHBaeTCR cy~eCTBOBaHHe CTa~HOHapHoro 
reTepoclJa3HOrO CJlytiaHHOrO TIOJl.R H yKa3hlBaiDTCR YCJIOBHR ero ::lpro
AH'IHOCTH. 

Pa6oTa BbinonHeHa B lla6opaTOpHH TeopeTHtieCKOH cPH3HKH ORHM. 

ITpenpHHT 06~eAHHeHHOrO HHCTHTYT8 RAepHWX HCCneAOBaHHA. nY6Ha 1985 

Sujan S. E5-85-483 

Heterophase Random Fields. Existence and Ergodicity 

The notion of a heterophase random field on the d-di
mensional integer lattice is introduced. Existence of statio
nary heterophase random fields is established, and conditions 
for their ergodicity are given. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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