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1. Introduction 

In recent yeers, а great attention has been focused on statisti
cal mechanics of systemв of unbounded spins/1-61. ТЬе aim of this 
note is to contribute to the proЫem of uniquenesв of the correspond
ing equ111br1um Gibbs meesures. А veriant of the Dobrushin uniqueness 
theorem hes been formulated for some class of unbounded-spin system 
in/5/. In t'ье севе of ferromagnetic locel spec1f1cat1ons seversl uni
queneвs criteria h8ve been proved in 11•61. In this note we consider 
systems th8t correspond to the trigonometric perturb8tion .of the Gllus
s18n me8sures. Тhе uniq~eness cr1ter1on we prove in this note does 
not depend on the V811d1ty of the FКG 1nequ811t1es 8nd is valid for 
nonferromagnetic 1nteract1ons. Our result may Ье formul8ted 8В fol
lOWsl d1fferent18Ь111ty end independence of the tempered boundary con
ditibns of the 1nf1n1te volume free energy field for poв1t1ve trigo
nometric coupling uniquenesв of the tempered, trensl8t1onally 1nvs
r18nt equ111br1um Gipbs meaaura. Independence of the free energy of 
tempered boundary cond1t1ons can Ье proved actually for 8 class of 
superstaЬle two-body intersctions/11. Purther asвuming tbe lКG 1neque-
11t1eв to hold we prove uniquenesв of the tempered - Gibbs equ111br1um 
measures witbout the eвsumption of transletionel 1nver1ance. ТЬе mein 
1ngred1ent of the proof is е collection of some correlation 1neque11-
t1es of tbe Ginibre type. 

2. Pra liшinarx Def1n1 t ions J. 

~....- ""7'l"~>< -">S Е 'R On the lettice ~ we conвider е rendom field ~ х 

'l'Ье oonf1gurat1on вресе of the вувtеш 1s thuв J2, .,. {'R ~v а~} 
ТЬе reвtr1ct1on of the вpin conf1gurat1on $Е ..!1 to the given 
.А с 7L." will Ье denoted Ьу S.л. • ll'roш the denuшerabilt ty ot 2..,. 
it follows that ..()., 1s в polish вресе for the product topology. We 
denote Ьу ~ tbe product Вorel О' -algebra of .0. and for.Л.C -zV" 
we denote Ьу :р(.л.) the correвponding вuЬ- б -algebraв of S!f • Тhе 
conf1guret1on врасе ~ hав tbe following decompoв1t1on propertya 
.O.•.O..J\.C8S1.лc. for any.Ac7Lv which 1.шр11ев al8o 53-=З>{.л.)е.SЗ{Лс.) . 
Аа uвual, 1n the саве of noncompact cont1gurat1on араое •• Ьате to 
conвider воmе d1вt1ngu1вbed Borel вuЬвеtв of ~ of воmе reaвonaЬle 

lt'\tiБ!i~UHЫЙ lnC1'I!ТJ1' 1 
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вpin configurations in order to exclude some pвthological вitu8tions. 
P'or this let u s consider t'!to Borel вubsets of ~ : 

s' (~") = { .z 1 1- : м.-< . .р _ d (~><-Тк-1 ~ 1-<оо} , 
N> 0 ХЕ ~~ х 

wbere d(o.>:><-) is the st8ndвrd Euclidean dist8nce on -zv , and w1.tb 

j:2 = { S ~J1/ 23 -s/ {j'J (~J· +A)d.> Y.J· ?О} 
:&J"" ..... fxl <j 

we define the set 
с.о 

R = URN. 
N"'.l. 

Тhе веt ~\(Д''~) naturelly a rises whenever we b8ve to deal witb the po-

вitive-definite two- body interections and the веt f< in the севе of 
superst8Ьle interactions. It is easy to see th8t R c ~\ c-zv). Let 
us consider вlso the set of fastly decreasing configurationв: 

s( "1~}={~f:.0 1 :у- s~ (A-r\xl.f"l~/ <оо}. 
- ..N""~ о х Е: ?L .. 

It is easy to вее that the collection of the norms { \1 • 11 N} N=j '2) ... 

where \\ ~ 1\N-:::. ~~(_А+ \)(l)ljls;<.l defines 8 nuclear topology in the ~расе 
9._7.") and then а rigging 

s( "Z{'-') с е.2 (2") с s'(д:-J) 

ie the Hilbert nuclear rigging. In particulвr, ~\(~f) is the nucle8r 

ерасе in the topology ot the weak dual of the ерасе fs("Z("").,I/ · 111'13. 
Therefore, we are in the вituation where the Мinloв 'theorem works. 

Let ~ Ье а symmetric, вtrictly positive operetor on the 

Hilbert ере се R.:z С~") and euch th8t the Ь111ne8r form ~>А~ ) being 
reetricted to 5(.-д-")~s(~)ie then continuoue (in the topology ot S ). 
P'rom the Kitlloe theorem then followв that tbe function81 

1Д С~)= е "'f- 5: С~) А ~) (2.1) 

def ined on the врасе ~l ~") 
Geuвsian measure !i~l d~) 

i e the characteristic functional of some 
eupported on the врасе ~ 1 (_a:v),1.e.7 

Г(о)о::-S ec:c~J~)LL0 (ds) 
Л ~ Г А ...,. ' 

s' (д"') . 
(2.2) 

where ( fi 1 .l):::: L ol.x S>' ie the canonical pairing of the dual 

p81r-{~(.?.i").:> :;.L ~) ~ • 
Now we come b8ck to the definition of our вysteme . P'or each 

finite ./Lc?." 8nd for e8ch epin configurotion f:..л~ in ..Л с we de
fine а Gibbsian probaЬility distribution ' of :1_ ccnditioned Ьу &.л<: 

2 

via the following formulas: ( Sлс е= t.R') 

t (d~/t.lf)=(Z (~~))-4-ехр(-.6 J{x~)ss~) 
..1\... ~ . ~ ХЕ.А J<. -

'/Е 71V" 

ехр(- ~ -z 2_ ~~) [L е Y-E(Z.C:Os oi ~ )Пclsx 
х. f.Л .х Е .л.. х f--"1.. 

.) 

(2.3) 

Z ( t • с) = S ГL d.;; Гl е х р ( z СО'>:Х.-; ) [l Е>'Хр- ~ ~ 2 
л ../\.. х х -2 х 

R1л1 х.Е.д.. хЕА хсА 

е:х _р (- z_ J 6< ~-'1) -~ ~~ ) , 
ХЕА 

уЕ. 2" 
(2.4) 

where J iв 8 matrix inveree to the operetor Л on the врвсе 
~(2") • Then :J ie strictly positive, symmetric operetor on the 
в расе f.1 ( 2") • Paremeter СХ will Ье choeen 8rbitrery in the set 
[~111") • The trigonometric coupling constant "Z. will Ье assumed 
throughout this note to Ъе non-negвtive. 

Let ~(z) Ье the веt of probaЬility me8suree ~n the [Л ).:В} 
with the following property: 

/Л Е~ (z) (=> 
v 

for eech finite .Л. С 7 

(DLR) у о [Ас == f' (2.5) 

Тhen the set~(z) iв cвlled the set of . the Gibbs equilibrium measures 
correвponding to the local вpecification (2.З). Its subeet ~T(z) 
consisting of meaeuree eupported on the eet f< is called the веt 
of tempered GiЪЪв me8eures. 

Тhroughout thie note we will aseume that :J 1в trenslation8l
-inv8r18nt 8nd that J ()(-,.!,:!) does satiSfy the вuperatab111ty condi
tion 

-d-E 
\ J(x-~)/ ~ k /x-=:i/ · о!. \х-у/ 1~(2.6)" J-

k>o.;>E.>O 
P'rom the l8et aвsumption it followe that our loc8l вpecificвtion be
longs to the сlавв for which the вuperetaЪ111ty eвtimates/2/ are vв lid. 
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З. Corre l at ion Inegualities ~f Ginibre 
rnC nlLI./ Let uв denote Ьу ~ ' the Gвuввian mea eure on the в рвсе к 

with mean zero a r,d the c-fv"aгiance given Ьу л_;:&..,'d)-== (J"--t ~rn2.dJ)"~-L 
Then the proba Ьi lity diвtribution of ~ conditioned Ьу tлс =О can 
Ье written а в: 

А О) = Е (d~l~ J ...L ~ .л.. .lf 

z. c.us cx's: m о 
(Л.') )-1.. Гl е. ,..J..L '(ciS) .(3.1) 

(Z (z:) · 1 А' ~ )~=л л )(<: .л.. 

Using duplicete veriaЬle trick в nd invariance of t he Gauвв ian integ
ration wit h reвpect to the ort hogonal t ransformations one can евв i lу 

prove the f ol 1owing collection of the corre l a tion inequa l i ties (вее 

аlво / 71). 

1{ 1 .. 
Forany Z.?O , вnу .1\..c.L :. Acg with / Л/< 00 

Propoвition з . 1. 

the follow-
ing c orrelвtion i nequalit ie s hold: 

n. 
Е л ( L1- с.дs 01( -:; . 1 о) 2 о 

-~с L.=:t л, ,.. (3 . 2) 
. ,.,.., т f..-: (eLC~ j s >~n c.o sf:·"· l o) .? 0 

..л.с. j~ l ,) ":J ,... 
(3 .3) 

Е_}.. ( 1: с~, ~ ) · fi c;,.).s f> ., . 1 о) т~ о 
д.'с. е ·' ·-... ,) ~ ~ .) -., 

(3 .4 ) 

t:c ( (~) ~/ / 9) .{ <:':_) ·~ ~,., -~ Z ~ А ~(х.,у)сх::~ 
А г, m 11 • )<>'7 

Е .. , ( n е..е~ ('\ s< ; Гl со s f s1( 1 0 ) т > 0 R \. ~'1 ..1 ~ ~ v .! "- -

( З . 5 ) 

( З . б ) 

ZAvA(z:) 2 ZA (z)·Zл)z) . 
1 2 1 

(3 . 7) 

0\Per correlat i on ine quвlit i eв ho ld for the arЬitrary bounda ry 
condit ion . Let uв denot e Ьу ~с(- iO)s;_c) t he expectat ion va lue with 
over reвpect t o t he tenв or proc1.uct me~вure Е с (с\~ ( f! ) 3 ~ (dc 1 /Slc) 

л:. л 

Propos it i on З.2. 
For any z ~ D , .Л.. с -z" the followi ng corre l ation inequali 

tieв bold 

О<" Е r 
- 1 .... -

,., n 
((J~ c.us (r:><~ s ... . т-0<.) - ~L. со~ сх .з 1.) 

с• 1. < с""1. J<. < 

е-,с:с(±~2_ tX c..oso<r CVs<X .;: ') IO ,S~c ) r .г х х х ,... J 
XcZ 

(3 . 8) 

for any ~Е:~ 1 and Е{ t;[c 127i) 

4 

n. с "r.. '\ 
1 Е с (Гl I$0~(Xs" . тe~ )lь~ ))\ {Е ,(~~IX~Io) (3.9) 

".11:; .. "1 • А:. -... 

Let us note t he following consequence of the inequa~ity (3.8). Ву 
)~J we mean some well defined kind of the convergence to Ье de.вc

ribed below. 

Proposition З.З • 
Let uв aвsume that 

lА.м 
..Л.'t "Z" 

Е (c...:;s oi~ f~c'> = .e..;. ..... G~c(t..05D< .S: /о))>О. 
k .>< J\: Af7:v "''" х ,._ 

Тhen for any n ') 1. we have 
n 

.;_м f'.л.с ( fl t.o.\ rx <; .) R:-~) 
.J\.'j ZV (.. к~ l<t 

=_.С..,., Ь.Лс ( fl CDS.X $ . /О) 
A.f'Zv t ~ L х, 

(asвuming the correвponding limitв do exiвt). 

~: 

< 3.10) 

(3.11) 

Expanding the right-hand вide of t~e inequality (3.8) in tbe 
powera of ~ we have 1 

n n 
о < Е ( LL с.о; о<: s . 1 о) - [" t. ( Jl_ с.о ~ ос: <> • 1 t л. -с) 

- .л.. С >'- - Л. . - Х " -
~ "'1 (. .. - .., 

.... 
±6 ') ~ [fc(c.os lX ~ ..[l.co.;; o..'x ·) o)Ec(w .. ()(~ 1~) L х Л х ~.~-"~ ~ .А: х 

J(. Е. 'l"' 
"' - f ( с.о ~ О( s fl- co s cJ.s . 1 ~~) ~.л:с ( ws.Ol r; 1 о) l 

..1'8 л 1..""-1 )((. .о< ~ 

t o с~.}). 
./1-. 

Тaking t be tberшodynamic limi t }J.Ji ,.. wi t h <Ух=- c:S ... >><o and using · the 
induct i ve bypothesiв (3.10) and ( ) . 11) we obtain: 

У1 

О ~ ± 6. [ ~ ....... [;с (c..a)~txt [LcosDtS,..·/o ) 
.Лt Z" л:. "Ъ t=1 " 

- U: м r; с (Ф.sO<s А. co,.;o<.S l t~ )l t О (~l.) , 
" :л: х L-=-4- -\. ~~ :л 

.л..r 2 
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wbere ав it f o llowв from tbe defin i tion 

S U{' / 0 А ( & ~ ) / ! С~, 
2 

..л. 

f or воmе constant ~ • Divid ing Ьу Ь we complete tbe proof Ьу 
applying -induction principle. 

q.e.d. 

4. Uniяueneвв 

Let П.л. Ье a n orthogonal projector 
t he вuЬврасе j:2A =- { ~ \ х~.л.-> ~=- о1 • Тhen 
а matrix repreвenta t ion Jлt)( > Y) ::')(:<. -::j) 

in ' the ера се 12 ( 1:·V) onto 

tbe operator [lл :J Пл. hав 

if х , у Е'А , and J.л(~у) 
-:: О otherwiвe. The family 

rtm'Cd~J =l -zc )~ ex_r (- ~ L s)< .c-"' J (><- ~)) 
.л .А :><,у Е:л. z... 

(4.1 ) 

ехр (:- ~ t L. -~ 2 ) [l_d~x 
2. ><t:A х х.:-А 

then defineв а· вувtеm of compatiЬle probaЫlity diвtributionв . From 
the Kolmogo; ov theorem then it followв t hat there ex ie t в a n extenвion 
of tbe врасе t z( ?L"' ) where there liveв е tшi;ue Gauвeian meaвure 
~~ • From the вuperвtaЫlity estimateв 11 •2 we know actua l l y t ha t 

~о~: iв вupported on the вра с е 1<. с .,; 1(Z v). Le t us de not e Ьу А n-, 

t he inverвe of the operator J+ ~ m 2 1 • From t he Minloв the crem i t 

followe that the characteriвtic functional of t he meaвure r-~ i в 

then given Ьу the formula ~ 
i (~ ) А,..,~) (' ~ ( \'i. ') .\ е ~ > -

s'(a-") ;-t; ( d ~ ) = е 
)'>, 

a nd that А I'Y\ ie а continuouв operator on t he врасе <.( ?:~) . 
On the врасе s'(:V-.J) le t ue . ...cone i der following meaeure. For 

Л с 7" , r.л. l < оо' let цв define: 

-z. c..oS tJiS 
0 и (d~ ) = 2" ( z) -

1 
Гl е ;< t-'-~ (d ~) 

I A J ' Хf Л ,., ~ 

z (z.) :: s f"" o (d!:.) fl_ e'J,.t.e StXSX 
л :) - . 

~'(2") ..... х ~ "-

(4. 2 ) 

(4.3) 

(4.4) 

fl 

The Fourie r tra~вform of t he me asure /-'-л (d ~) can Ье wri t t en ев: 

( ~с t>l .'!.) 
Г С~ ) = _\ е ~) ~ r': ( d ~) 
А s.'(4") А-

= е ~<.Р - i С ~\ -4"., ~ ) 

·L ~ z . _ у, S ~ ~ cd r~-Dt) t sc;.м}X4,.s> 
rn "' O )( Е Л. J< (: .А " .... 

т .,; ·( ()(:f- A, )!'. ) s (Т> • 

[l_~ - c ~ ,." P' ~ .J G )1' L O( ' .'S>< • · е --i ~ d~ _ L: е ' < . 

t ~ 1 . л l =-1 
s'(e-") 

Fr om the correlation inequality (3.3) it followв that r: (~) i в 
monot onically increaвing in .А , and f rom the inequality (3.4) we 

have the following eвtimate for t he Laplac e tranвform of the measure 

rfL : IS е\ ( ~) оrл C ci ~) / 

< е х ( -1 R е r J 1( !Х А ()< )) • - f :::2. , ....... ) м~ 

(4.6) 

. t::--
We conclude t hat the unique thermodynamic limit J:-

1
r;." Г' .л.=- /Л о<::. а в 

а weak limi t ехiвtв whenever /L tendв to ~" monotonically and 
Ьу an incluвion. It iв not hard to вее t hat 

..., 
f-t"" t :Р(л) (d }._) "' 

!z )- .1. n -z_ c.o s ()( .r;: 
\:.л. е _.. с 

х ~л f'"J 
"' 

t ~(А) (4. 7) 

-'1 z c.o~acs.>< rn о 
~ (J"'-) Лле. t-'-...л. ' с d ~:л_) . 

х Е: 

Therefore , we have ;с,о f ~(z) ав it fu lfillв DLR equationв (3. 5). 
Le t uв define 

'PC>Q ( z) = Liм 
.At 7L. 

-~ 
f..к~IZ ) Jл/= L.:-""' ~ (z) 

~ .А. i\.. t -ж" А ' 

whe never ..А 1' "2" i n в certain веnве (в ее below). 

(4 . 8) 
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., 

Quвnt ity P00 (z) iв cвlled the fre8 en8rgy. Ав а conвequ8nC8 of t h8 
inequality (3.7), f 00 (Z) 8Xists and i s а conv8x f unct i on of t h8 coup
ling cons t ant z . From the conv8xity of p00(z:) it follows that F'<=><> 

is almost everywh8re d iff8r8nt iaЬl8 function of 2: (except for some, 
at lеввt countaЫ8, set of points). Th8 vвlu8 of z = 70 will Ье ca,lled 
regular for rQ') when8ver f'lJ') iв d iff8r8ntiaЬl8 вt the point z:zo. 

Por вnу ~ Е R 18t uв def ine 

t r ~ ( 'Z) = - 1._ Ln z (z ) t ) 1 ( 4 . 9) 
л. lлl л 

where 

Zл ( z) t) = ~(t/Lc ) . 
.,.. 

We not8 аlво thвt 1"- 00 is а measure for whioh superstв~ility est i -
mat8s hold. In partioulвr, f r om thiв it follows thвt r- IX> iв suppor
ted on the set ~ • Uвing r8sults from pap8r/1/ ~е hav8: 

Propoвition 5.1. (Тhm 3.1 i n/11 
When8ver А 1' ДУ i n t h8 s8na8 of vвn Hove, th8n f or any 

f€:~.:>1';,~.,. pSл(-z. ) 8xiвts and is 8qual t o p00 (Z ) • 
From the properties of the conv8x funotions it follows (assuming z 0 

iв в regular vвlue f or :ре>о ): 

. 4 1/(z.) = . 1 -- m 1o 
- k-м cJ z 'Л jZ=1o >{ 

J\...f2 
L<.m :- L /Л с:( w s o<S ) 

Af2" l l :;< Е А л х /Z =Z
0 

(4.10) 

.... = .u... (w<; сх s ) 
1 сА С> 1 'Z ~ -z .,. 

lo.J 

(Ьу t h8 tranв lвtional .i nvarianc8 of f co ) 
d . ( ) d . 1; -=-- l.л. \'V\ е '- == - - ,_._ rv) P"' Cz.) 
dZ .A.1'Z" ~ \ Z=Zo с\2 ./L't~" ./L Jz=Zo (4. 11) 

- ~rn [ (.i. L ~~cxs !t~t}= LL"" P.t(A.
1
z._cosD(s ). 

- Af 7." д_С \А ) ;< f: A >< fi-1' 7// .A \А .х~ Л ,х. 

On the в co ount of the mar tinga l 8 prop8rty of th8 f с( -/tл.с) we hav8 
. ~ ,/\:. 

tbвt f or every t Е R th8 wea k limitв u.- (d~) ?.: J.J..м ь с '-1 t.лс) 
,.._ -../ 1 CD .Jtt~" А; \...: 

exist whenever ~f Ar monotonica lly and Ьу inclusion. Assuming 
t hat t-<-\.o hвв а trans lвt ionally invariant firat moment we oonc l ude 
from the oha1n of equaliti8s wrHt8n above that 

fV t 
f (iQ ( '-'" ~ \:>( ~ J :: r-~ & S О< ~о ) (4.12) 

8 

• 

' r J 
Prom th8 inequв lity ( 3. 6 ) i t fo llows tha t roo (со~ О< Со ) > /.L • Тher8 -
f ore W8 are i n t h8 poeit i on where Propoвition 3. 2 applieв . 

Th8orem 5. 2. 
Aвaum8 thв t '"Z 0 is а r egul ar point fo r f ",.,Cz) . Then the 881; 

~:'(z) of t empered , wi th transla tionally invar i ant firs t moment, 
Gibbв meaвures oorres ponding to the DLR equa t i ons consists exвc t ly 

o:f one eleroent ~00 • 

~: 
Fr om Propoвition 3. 2 and t he remarks b8fore we s8e that f or 

every ~Е f< 
t n ~ 

U.м r ~ ( С1. c.os о< s>< . ) == L rn f-"'- ( (:'1 оо s. {). ~:). 
J\ 'f' ~V J\ ~ "'-'L. L Л t 2 v L"'1 

(4.13) 

That t h8 limit в on the r ight -hand в ide of (4.13) exiвt fol lows from 
th8 i n8quali ty ( З . б ). From t h8 i nequa l i t y (3. 9) it f ollows that t he 
B8quence [ /"" !:. ( fi_ GO~>X s . ~hав а c orJV8rg8nt subs8qu8nce and i s bounded 

iL <"'1 " { ·1:. " 7 unif ormly in .л.. • Вut 8Very accumulation point of J..,L";: ( ГJ G.D'i:Ot3-< . )J 
n 7.. ; .-~ f;" c 1 

is 8'\Ual to { t.~ (nc:.osoc~~ · ) .J. Therefore th8 вequ8nce { а ( П соц· ~ . )) 
,- ""'' "" ·"' С n Г ео ., '\. 

is couvergent. Тhе moment s ; u.- ( П с.о в< r ~ ) 1 do not uni qu8ly 
г ()>) .., " f') 

d8te rmine th8 m8asure ~- 5 but only its r8strict i on t o th8 8V8n 
со 

part of th8 corr esponding s8t of .obвervaЬl8s. But from the i n8quality 
(3. 9) i t followв i n а standard way that als o 

n ,.., 

~м r t сп cos cx: s . r"l '5 i n C>t s ~ . ) 
Л-1;(;(" Л- -'( )<L .JC1 J (4.14) 

,., m 
~ z;: ( П co .;tx: S . П ~ > 1")0( ~ '::1 · ) 

1 оО ... ·'\. .J-=1 - J 

aвsuming (4.12) hoJds. 
Similarly ав fo r (4 . 5) , W8 f ind th8 f ol lowing expr8sв ion f or. 

t he Laplac8 t rвnвform of t he meaвur8 ~ ~ 
_.. л. 

t <,( 56)~ ) \l rY) 

~.А-(е ) = ei.p(- L_ e< J (х;Х' ) О( ) 
2. х' J< .л. х' 

.J'. .) 

П exp (- Z~( ~ ~(- ·-~)~) * J ~)(х) 
~А ~~ · ~ 

.'L ~~ L .2 S .f&.~~-rxJfдьtt;XJ (4. 15) 
1' = 0 ;( 64. Х е_л_ L -'-1 

1 " . С• 
П 'rcзm '( ') t, n t dL 3х: ·11 f eL .) · л*-/~ J )(..:<1) r;.- .... ( П ~ е L:). 

Lz1 \ I.A ~-=-1. 
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Т&king into account (4.14) ' and the вimple proved fact that 

t..:m 
At7.'" 
~ с ;Е_ 'f}(><.-:J) ~) ~ о 
xt.A уе.,.А.. 

(4.1 6 ) 

implied Ьу the definition of J.< and the aaвumed decay (2.6), we conc
lude from the formula (4.15) tbat 

t ...... 
e.v- L..:m r--;::_ -)-'-ос . 

The full веt §T(z.) can Ье obtained Ьу taking thermodynamic limitв 
of tha вuit8Ьle convex comЬinationв of z. • But the infinite volume 
fraa energy вtill does not depend on вuch 8 generalized boundary 
conditionв (вее/1 1). 

q.e.d. 

In the севе of а ferromagnetic вувtеm, i.e. вuсЬ that -:](х-~~й20 
for х ~ ~ , we can exclude the 8sвшnption of trenвlational inva
riance. 

Corrolary 5.3. 
Assume additionally to the hypotheвie of Th. 5.2 that J (x-~)20 

for >< ~ ~ • Тhen the eet ~{(z.,) of temperad Gibbв measureв correв-
ponding to tbe DLR equationв (3.5) соnвiвtв exactly of one element. 

Proof: 
-From the asaumption :3 (~<-~) 2 О for )( ..-~ it followe that the 
local specification (2.3) belongs to the сlавв for which а partial 
FКG order can Ье introduced into the ~et "§T(z) • From the generel 
theoryf1•6/ it iв known tbat there ex i sts extremal (with respect to 
FКG order) Gibbs meaвures. Тhese extrema l Gibbs measure 9 are trens
lation8lly inv8r1ant Ь8саuве our local specification i в trenslat1o
n.8lly cov8r18nt. Aвsuming two different solut1on8 to exist i n ~T(z.) 
we 8rrive et the contre di c tion with Тh. 5.2. е 

q.e.d. 

Corrolary 5.4. 
Aseume t hat 7 0 is 8 regular point for pGo(z ) and that 'J 

is а ferromagnetic and of f inite range веу d • ТЬеn tbe unique tem
pered Gibbe meaeura t:'-oo bas е glob8l d -Мarkov pr operty. 
For definition 8nd some re вults about the globsl Мarkov-property fo r 
lattice вpin еувtеmв see 181. 
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5. Concluding R8marke 

Trigonometric perturbations of the Gausei8n meaeur ee are ratber 
popular modele in st8tistical mechanics and tbe (Euclidean) Field 
tbeory. In particul8r, wben applying ~he sine-Gordon trensformatic!l 
to the neutrel systeme of par ticles interecting via two- body positive
-definite potentiale (with s ome r0gularity proper ties) we obt a in 8 вi
tuation similar to tbat described in thie note 191. However , the si
tuation obta ined in this context i s tecbnically much more invol ved . 
ТЬе work along thie- line is in progress. Another circ le of proЫeme 

concerns theproЫem of the globa l МВrkov property for t he Euclidean 
fields. Using essentially the вtretegy of the pre eent not e in paper 
1101, we extend the uniquene вв part of t he work/111 t o cover all re
gular va lueв of the poвitive coupling c onвtant f or the вo-called two
- dimena i onal вine-·Gord on models. In the field - t heory context, however, 
t he uniquenesв reвult iв not suff ic i ent to imply the global Мarkov 
property of the correвponding Gibbв fie l d. However, des pite the re
sultв · obtained in . thiв note .it вееmв to Ье promiвing that such 8 
proof may Ье obtained at leaet for the вine-Gordon-like modelв. 

Further proЬlemв that may Ье вtt8cked Ьу the ideaв of the praвent 
note are the DLR-equationв and Мarkov property for (generelized) ren
dom fields obtained Ьу 8 trigonometric perturb8tion of the (Pauli
-Vill8rs) ragularized free Мarkov fieldв. Тhе work in thiв direction 
iв in progreвв. 

Fin8lly we ehould r8mark that the generel strвtegy for the 
study of uniqueneвв of solutionв of the DLR equationв in the above
mentioned proЪlems h.8s been ceuвed Ьу а beautiful study of .Phase diag
rams for the claee of abelian (compact) вpin systeme from/ 121. 
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