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Definition (Configuration space)

e Q : space of locally finite configuration w = |J(x;, r;), with
i€l

Xj € RY and ri € RT.
e B(w)= U B(x,r).
(x,r)ew

@ For NCRY and w € Q , wy is the restricted configuration of balls
centered inside N\,

wh =wN (A xRT).
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Definition (Configuration space)

e Q : space of locally finite configuration w = |J(x;, r;), with
i€l

Xj € RY and ri € RT.
e B(w)= U B(x,r).
(x,r)ew

@ For NCRY and w € Q , wy is the restricted configuration of balls
centered inside N\,

wh =wN (A xRT).

Definition (Poisson point process)

o 729 js the law on Q of a Poisson point process of intensity mesure
z L9(dx) Q(dR).
e For A C RY, 7r,z\’Q is the restriction of 759 on A x Rt .
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o N~ P(z|A]).
® xi, ..., xp iid uniformly
on A.

@ Ry, ..., Ryiid of law Q.
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(Infinite) Gibbs measures: definition

Let (Ha) be a fixed family of hamiltonians.
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(Infinite) Gibbs measures: definition

Let (Ha) be a fixed family of hamiltonians.
Example: "generalized” area-interaction model
Hp(walwae) = LY(B(wn) \ B(wa<)).

Pierre HOUDEBERT Uniqueness & decay of correlation for GPP: disagreement perco



(Infinite) Gibbs measures: definition

Let (Ha) be a fixed family of hamiltonians.
Example: "generalized” area-interaction model

Hp(walwae) = LY(B(wn) \ B(wa<)).

A probability measure P belongs to the set G(z) of Gibbs measures
with activity z if for every bounded A C RY,

o Hr(@hlwnc)

P(dwh|wae) = sz’o(dw;\), (DLRy)
::P/Z\,W/C\(dw;\)

where Zp(wae) = [ e_H/\(w;\W/\C)Tr,Z\’Q(dw;\).
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(Infinite) Gibbs measures: definition

Let (Ha) be a fixed family of hamiltonians,

A probability measure P belongs to the set G(z) of Gibbs measures
with activity z if for every bounded A C RY,

/ e MRl o
/ fdp — / / Fwh Uwne) S 0 2@ g ) P(dw),  (DLRy)
Z/\c(w/\c)

—
::P/Z\,wf\ (dwp)

where Zpc(wpc) = fe_H’\(“;\‘“AC)Tr,Z\’Q(dw;\).
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Theorem (Hofer-Temmel, H. 2017+)

Under 3 Assumptions, we have uniqueness of the Gibbs measure for z
small enough (with an explicit bound).

Furthermore, with one additional assumption we have exponential
decay of the pair correlation function.

@ The disagreement percolation method used is coming from van
den Berg & Maes (1994);

@ The result was already known for the Hard-sphere model
(Hofer-Temmel 2015) and for finite range Gibbs models.
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Theorem (Hofer-Temmel, H. 2017+)

Under 3 Assumptions, we have uniqueness of the Gibbs measure for z
small enough (with an explicit bound).

Furthermore, with one additional assumption we have exponential
decay of the pair correlation function.

@ The disagreement percolation method used is coming from van
den Berg & Maes (1994);
@ The result was already known for the Hard-sphere model
(Hofer-Temmel 2015) and for finite range Gibbs models.
Proof:
Let P, P2 € G(2).
Let E be an event depending only on the configuration wa for A
bounded. Consider an increasing sequence A,

IPL(E) — P2(E |<//|7>; i, (E)=Pi s ()P (d)P(d?)
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Definition (disagreement coupling family)

A disagreement coupling family at level « is a family of couplings
Pput, w2, (d€1, d€%, d€3) satisfying

/\w,\c,w,\c( gugced)=1,
PA Aot (dE1) =PF 1 (d€Y),
2, (d€%) = P75 (d€?),

Akez (dE63) = T 9(de?),

Pp ot w2 <vx € A €% B(X) e B(whe U w,i)) =1.
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Assuming the existence of a disagreement coupling family we have
(E)|

< / ‘]]‘6165 - 1£2EE‘P/\,,,W/1\C,w/2\C(d§17 d§27 d§3)

’,P/z\mw/l\g (E) - 7)/z\

2
mw/\ﬁ

Theorem (Hofer-Temmel & H. 2017+)

Under assumptions 1 and 2, there exists a disagreement coupling family
at level a.
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Assumption 1 : stochastic domination

Definition

We say that P stochastically dominates P, written P < P, if there
exists a coupling P of marginal P, P such that

Ptce?) =1
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Assumption 1 : stochastic domination

Definition

We say that P stochastically dominates P, written P < P, if there
exists a coupling P of marginal P, P such that
P(¢cé?)=1

PR one = 729 for all bounded A and configurations we.
(= P < 7@ for every P € G(2))
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Assumption 1 : stochastic domination

Definition

We say that P stochastically dominates P, written P < P, if there
exists a coupling P of marginal P, P such that
P(¢cé?)=1

Assumption 1

PR one = 729 for all bounded A and configurations we.
(= P < 7@ for every P € G(2))

Proposition (Georgii & Kiineth 1997)

If h(X,w) := Hixy (X Uw) > C, then for all bounded configurations
wpe we have

z,Q ze=€,Q
P < my .

/\,UJ/\C
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Definition (disagreement coupling family)

A disagreement coupling family at level « is a family of couplings
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Assumption 2: "pseudo locality”

If B(wp) N B(wae) = 0 then

H/\(w;\ U w/\c) = H/\(w;\).
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Assumption 2: "pseudo locality”

If B(wp) N B(wae) = 0 then

H/\(w;\ U w/\c) = H/\(w;\).

Theorem (Hofer-Temmel & H. 2017+)

Under assumptions 1 and 2, there exists a disagreement coupling family
at level o.
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Phore (B) = P,z (E)l

< / |]l§1€E - 1£2€E“P)/\,,,w/1\c,w/2\c(d§17 d§27 d£3)

Pierre HOUDEBERT Uniqueness & decay of correlation for GPP: disagreement perco



Phore (B) = P,z (E)l

< / |]l§1€E - 1£2€E“P)/\,,,w/1\c,w/2\c(d§17 d§27 d£3)
<P (GG £0)
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Phore (B) = P,z (E)l

< / |]l§1€E - 1£2€E“P)/\,,,w/1\c,w/2\c(d§17 d§27 d£3)
<Py (EAG40)

< w;\“’Q (/\ B<(—§>) B(w,l\ﬁ U w%\g))

n
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Pyt C( ) = Pz, (E)\
/|]1§1€E — Teocg|Pp, o1 whe 2 c(dfl de?,d¢3)
<SPy, ot whe ﬁ( AR #0 )
< W;\Y;’Q (/\ <(—€>) B(w,l\ﬁ U w%\g))

— 0 (with Assumption 3).

n—o0
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Assumption 3: existence subcritical percolation regime

The percolation threshold of 7% Q, written z.(d, Q) is the critical
parameter separating the subcritical percolation regime from the
supercritical percolation regime.

/rdQ(dr) < oo and a < z(d, Q).

A\
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Correlation function

Let P be the unique Gibbs measure (true under the 3 assumptions).

The pair correlation function ps is defined as the density function
satisfying

/ > F(X»Y)P(dw):>\2//F(X,y)p2(x,y)dxdy

XFEYEwW
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Correlation function

Let P be the unique Gibbs measure (true under the 3 assumptions).

The pair correlation function ps is defined as the density function
satisfying

/ > F(X»Y)P(dw):>\2//F(X,y)p2(x,y)dxdy

XFEYEwW

p2(x,y) ="P(x €w,y € w)"

nb: x € w <« 3r,(x,r) € w.
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Under an additional assumption, we have exponential decay of pair
correlation, i.e

1p2(x,y) — pr(x)p1(y)| < ¢ x e K,
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Under an additional assumption, we have exponential decay of pair
correlation, i.e

lp2(x,¥) = pr(x)pa(y)] < € x e KX,

Assumption "exp decay”
Bounded radii: Q([0, rp]) = 1 for some fixed rp.
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Possible generalisations

o Considering more general convex bodies instead of just balls.
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Possible generalisations

o Considering more general convex bodies instead of just balls.

o Considering a more general connection rule.
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Possible generalisations

Considering more general convex bodies instead of just balls.

Considering a more general connection rule.

A disagreement coupling where the dominating measure is not a
Poisson point process.
Related to a work with D. Dereudre.

For the exponential decay: improve the assumption?
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Thank you for your attention
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