Proof of the existence of a
phase transition in the two-
dimensional Ising model

or The Tﬁ@iﬂma{){mﬂbw‘c im?~
part 3 the existence of the infinite volume limit ¢




Theorem 3 ~For oy R>0 snd H€R, The i /

‘F(ﬁ/ﬁj — [(’{/)Vl/‘ {L_BC (ﬁ/ a ) (f )
er(TS, ahC[ (s ('mc(ezpehdet;u\r Se BC2 ’)CreQ/Fef‘/ t
’&(Pyﬁ& (s Concave (h ﬁ &mc( Sﬂfgﬁeg qu/@):’g(/%/“ﬁ)

S comcm/ﬁ}/ ard Symmelry
We Fm(/(, Commvtfy ahfﬁ S)zwméﬁ?f , asscszmj The exslence /(,mfﬁaeme%“ stTha / lrMT

B Comcava7/
tor BC = free, per,

puit 2, (7-51(3) fa%'ﬁ%(ﬁ/ﬁ) = (Wf@)}iliﬁ (1)

(
wiTh M(@—):E(,{i@;{ozﬁ (2)



2% (B¢ 5
28 £00)= - & nio)f, = ~57 S peg, Mg) &P @ 2

BLEN(T) =ZFEBE)
= — %: N(0){~ 7 Hop (o) f@"@%&ﬁ
B Bc

(B4 — R,

/;ijZ @ | L 2@ e e

k% 9 C
(Z@;W@e )é_fgi (%) Pact2 ~pS ~ )
) ZF@AST
- [%LZ 7{* <<W1(G7) P BC (2
V Vg [ <miar)y | i r—

Con [‘Ayr'f7/

:'—/; LZ m[@ o BC 2
<{ ) (W\((V)Z;& ;2>Lfﬂ < O 0 part 1~ p L

BC
L (B/ﬁ) s Concale "If\ so tsThe L P00 limit {(/%ﬁ)



I S}/WWHKT%] 3
Gor BC =Free, per (bl nst G D

Hfgﬁ; (— T ) = ffﬁ(@’) (1) where — T = (=T Jyen, (2)
see parl 2, p3, (3),(4)

~BHL 2 (@) _pHES (-
Bpa)=S o BET) 1 -t 0

Jes3, Jess L
—BH S (@)
€S

e R—c B BC B [ ]
s 50 (ph) =4 (B-E) » {16,8)=+48-£)

Nnéle : “§[—f (/5,757) does sl have The S}Wiméﬁff
The Symw«é—ﬁy emeirges Cov s veslared ) ™o The (ind L Too



é [‘mdepehdemf@ o The bc‘)fffloa(@ condiTions,
We assume  S(BE) = liw 15”66[/;,&) () exisls

L7

ond prdve rM{BC[ h) = ={(B4) (=) ~or BC= per, +

L7
'er
()Mfr 2/!7_8 H j — Z(J JUGW - /E\ i/ J;
perr {u,15eB._ UEN,
Ht (0 =2 quon - €5 7o,
] {u9eBL UEN,
HL(C] (@) — — Zl_r OuOu — 1 i{ Je
{U,WG%—L, UeL.
P’CV' "J,:V‘e r
Hit (o) - Higlo)| < |BFB = 2L 4y

free

Hielo) - Hiso)| < [B B = 4L (20 Sor b



'§OY‘ QC: er, +
3 free 5-

BC
2 6)= 51" Hal@) Y o At 0/ 4Pl

_ ot e 0y ()
FW\E[ [ e
sheilarly 28%p0) > o HPERT=E(B L) (2

Stnce fc(ﬁ/ﬁ): — 80\7 Ec(ﬁxﬁ) (3)

1
oE
SRl — 4 <) S B F (@

‘ B
i £5°(8,6) = a8 ()

7o

remprke  one cantreal man y STher Eolxwéé)? CordiTions S\J\Mrk'k/)/



g 'H4€ ex\"STCVICe 56 The Mﬁ’m’fe [/O{C(I/Vle f‘m‘rTﬂgr’ ‘he ‘ﬁfee bomhday' camdfﬁf)ﬁf 6
[ey;qmg 1 for Gy B>o, ’ﬁéfg ond L= Prosy
<ree £ <z
) £ e < e

Lo 3,4 and et g,ﬂ:'}(;\ree[&ﬁ) (2)

(0= [Jnei=Jal < 5,7; (3
m! M-
T dn g e o _/\ /
’§OV“ m>n [974’) 9 ( gff/)[tﬁjﬂ gufgug!q >3 g SN (&)
(3m>m=l,2,w s &Caucbysezueme [mfgnpoj% oxle /

we This Find t\é&e ’? (B/ﬁ‘ )
lemma 2 o vy >0 and heR, e ’30%8((%/1?) exuls

NpPpe 2



PV‘O[)_F Sg[emma j. %
O[@COW)POSQ .AZL nlo ’]Coccr Co’Pf€95€ _/LL

/L(; E N . JL;U o dl . :ﬁcz) Ny = f“ _,A_D UAB) {tu(
"o : ’ : I I I_I I I 2
veeree Lgeemenny
QCOVV\POQI—r‘(oV\ 6‘6 SP[V] COVYFI(?UV‘Z;_“ on S qj (@*f” (UD) [Cl—)) [2)

decomposiTrop &f TLhe Hami [Honccm
Tree CJJ,"Free -
Hoe (7) = 2 H, (") + (I"Vﬁemc—from o The CuTS‘)

free % (J) ”f:ree -
y (J]
QH (")) S 4L Swomy T (@)



free (J),free J) 3
zfﬁ"'e(&g’): 2 —~BHze 4 (@ Zi e—/}if—/ (C“) +4BL

Te 3 Wm@(z/@p) GT[QJC‘R?
4 _sHE () ree. 0¥

= et 7 (2} g Pre (02— e Z@me)

srm'W(?; e,
e — e *
i s ) > o | 2 s8]
we Thns er
f
‘}fe[ B)= " e (5 {J 22;, (P.n)
ree ree (
~ i {4(>>L+4-09 =freerg &)5 L)~ 2

me(ﬁ,&)ﬁ =" 0) + {L




Ti00l Step & the Pf‘o—e
use [QWJWMI 2 T show {(WJ _JCL, ‘27»/%; @) exisle

(s (27 copres sF JLi

Two decom ?ésfﬁ“ah ¢ N S
(i) (= copies s ALy

d@ComPas'rTroV) 55 The Hﬁ.miﬁénr‘m .,
Sii H[J)free[ (JJ)

(A -

FﬂﬁLJa(@JIZ s -

| =3, N=2
JLIZ 3iniaiaii copies 5!"/L; ig;gizﬁ.:.
IESRIRIRcRE: SHEHE

(Ji?ZIBIEiF copiessf Ay < LUIHITLIIL

(k) fre
ZH}”& &( [b))—[*



tree / O

Hom 2 (0) — if(Fﬁzh%[ P <
Hz”L 2 (0)— ZH[k T (gt

S 20%0)L) o

< 2~ (27L) (2

J&;fm&) {ﬁ%&%ﬂ§§2(ijbigi?§%f (3)

(2"L)>
gjcree ((55\) f:ee 2([:4)(2”[,) F//’_‘
J 27 [ g)){ (2”[,)2 g 21/)"‘/ [@)

Tree Tree
{FF [ﬁ/%) {: [ ﬂ))( LZ_ >nnl (s)

NN tnd use lemmes, 2

Tree
£ pe~$00] S 2 0P b B0)=F0R) 5y



