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WORKSHOPTHEME : Describe [ (6
, 1)= X

**

13 I independent

ENPOINT : 21... ) a map on GcEgraphs], XeDcK·

Depending on J .D. properties of 21 ... I ?

Questions : · Algorithm to (appox . ) compute ?

· Locations of zeros ?

· "main contributions" /IP(I) a x'*?
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Facts": · Ex
,bip

= Ebipartite max deg . Al very interesting ; not understood.

· Physical understandingms computational understanding

HOW TO RELAX/60 BEYOND SMALL FOR 111 ?
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~HYSICAL UNDERSTANDING : C infinite, bipartite . CPG finite .

Ration : Describe the set Gibbsy= Sweak limits of Ponix).

↳
Theorem : (Dobrushinif11. .cluster expansion
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~YSICAL UNDERSTANDING : Important counterexamples (11

1) ··1-dim examples have ! limit.

-

·

F
3)

·-
⑧ ⑧

· I Gibbsyl not monotone · Open (d2.3) to show ↓**
in 1 [BHW] implies/Gibbs/x) = 1.
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~HYSICAL UNDERSTANDING :
G infinite

,
one-ended

, bipartite, with a bounded cycle basis

Them (CHP) · If G is vetex transitive , IGibbsyk1 if 11.

· If G is matched automorphic , i . e., feArt(6)
S
.
t
. &(v .+(v)]reVe is a perfect matching then

(+ mild Boperimetry condition) /Gibbsal1 of x31.

·If G is vertex transitive within a class 7

Xo
, c
= Xac(Xe) S . t . 1 Gibbssadek1 if Re1

(and exactly one if10 200 in interval around 10
.c)



Ex : Dice lattice
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Coexistence line : log1 = 2log13 + 6x5' + o(X)



REMARKS : · FAR from satisfactory - symmetry hypotheses very stong.
-

- buded cycle basis very strong.

· Algorithmic results follow (for nice subgraphs

IDEAS : O Dobrushin understood spatial symmetry :-

(Peier(s) enough
to show coexist.gain· not enough if3 not transitive
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② Xx1 is a Poisson (this is what the cluster expansion says)

&1 is Poisson for deviations from "locally even /odd"

Difficulty : ⑳
deviation from
* ↑ & deviation from

"locally odd"
Jo other deviations ! "locally even

"

③ SE (PSI) a) Euclidean facts ("inside") can hid this,
j at price of complicated weights.

Pirogor-
Sinai- b) Euclidean facts ("isoperimetry") allow forZahradnik inductive control of complicated weights.



① (Inspired by Timar , Geargalopolors-Panagiotis)
Replace all appeals to Eveliclean facts by combinatorial ideas:

one-endedness + choice of cycle basis.

Main result : bijection blo IS and cor configurations t= 3r)

basic-connected setst of edyess . t- components of G1)
have vertices incident to W of only one parity.

⑬ Symmetry conditions replace "Spatial shift" - and iso perimetry
conditions follow for free (deep structure theory ; Gromou...)



Gufurther : · Weaken symmetry hypotheses ?
· Uniform control on what 121 means , e. g.

for Cayley graphs ?

· Growing sequences of finite graphs ?

· Relax boundedness of cycle basis ?

THANKS !


