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PART ONE

EXISTENCE

1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DM.AM THEFREESYSTEM CONFIGURATIONS

CET S 11.11 BE A GENERALNORMED SPACE

THESTATE SPACE FORTHESYSTEM IS Rdxf

19,11 mark
SPACE

WE CONSIDER SIMPLE POINTCONFIGURATIONS ON E I E EXAMPLE1 I At
LOC FINITE RADON MEASURES OFTHEFORM

J Ji fye Ii Xi mile RdxS
MARKED Point I x MIE IRIS

LET U BETHE SETOFALL SUCH CONFIGURATIONS

WE IDENTIFY A MEASURE J WITH ITS SUPPORT EXAMPLE D Coto a
j É II I In IN e E

B G xtmlstseto.nl
Notation Neild ja Jn Axs 111

Ma setof all config supported on Axl I x m

Ug setof finite config Isleta
J EM JE JOE
F MAIR IS LOCAL IF FACCIRA

78742

ME topology 1 E

Fly FIE WHEN SAEED
F IS TAME IF FG edqq.gg

ymydtgy
tHtSMA4EstToPocoGts.T.PHSFdP

PE PCM
is CONTINUOUS



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DMRIE THEFREESYSTEM POISSON POINT PROCESS

LETPCM DENOTETHE SYSTEMOFPROBABILITYMEASURES
POINT PROCESSES ON U

CONSIDER A PROBABILITY MEASURE Rdm ON f
DEFINITION 1 THEMARKEDPOISSON POINT PROCESS THED M
WITH INTENSITYMEASUREAdx O Reda zoo is the X dx dm ad xox R dm
PROBABILITY MEASURE ON M SUCH THAT

FOR ANY BOUNDED ACCRd
THE DISTRIBUTION OFTHENUMBER OF POINTS IN A
UNDER TZ IS

Ira In Pois z all
GIVEN THENUMBER OF POINTS IN A THESE ARE
ONIF DISTRIBUTED IN R

0 EACH POINT XIE N IS ASSIGNED IN AN 1 ID
MANNER A MARK min Redon

WE WRITE TCE FOR THE RESTRICTION OF TT To Ila

ASSUMPTION 1 INTEGRABILITY THERE EXISTS 820
SUCH THAT

f exp film 283 Radm too



 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RAM GIBBSIAN INTERACTION

WE CONSIDER AN ENERGY FUNCTIONAL EXAMPLEA

H Mf 71120 to HG 1 Area YngBCxillmil
ASSUMPTION 2 STABILITY THERE EXISTS 420
SUCH THAT REPULSIVE ATTRACTIVE

jelly HG 3 d gameyGtllmlldtt
HG d ly

EXAMPLE 2

Fix Rand
HG E

DEFINITION 2 THE FINITEVOLUME MARKED GIBBS SAY EJ
POINT PROCESS P ON A WITH ACTIVITY Z O AND
INVERSE TEMPERATUREB O IS GIVEN BY full xtmxlso y my.co 7dsPa dy In e PHA an dy

PARTITIONFUNCTION
XY E gotMax ItHayy

REMARK THANKS TO ASSUMPTION 2

Ocza f exps PMG tacdy cto

in

J an



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 INFINITE VOLUME

WE WANT TO DESCRIBE A PROBABILITY MEASUREON M
CORRESPONDING TOTHECASE N IRI Au In n d usa

ISSUE NUMBERONE NO MEANINGFORTHEENERGY OF AN
INFINITECONFIGURATION

ILENUMBERTO THE FAMILYOF MARGINALS Paula n IS

NOT CONSISTENT IN THE KOLMOGOROVSENSE



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AN INCOMPLETE HISTORICAL NOTE

UNMARKED GIBBS PP

RUELLE 19697 MINLOS POGOSYAN 19777
PECHERSKY ZHUKOV 1999
DEREUDRE VASSEUR 2020

0 MARKED GIBBS PP

GEORGII ZESSIN 993
CONASHE DACETSKII KONDRATIEV PASUREK 2027

IN STOCHASTIC GEOMETRY
DEREUDRE 2009
DEREUDRE DROUILHET GEORGII 2012

DEREVDRE HOUDEBERT 2019

GENERAL SPACES

POCH STAN ZESSIN 2021 BETSCH 2022



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

41.1MCONDITIONAL ENERGY

ISENUMBERONE NO MEANINGFORTHEENERGY OF AN
INFINITECONFIGURATION

DEFINITION3 FORANY JEMf ANDANYACCRd THE
CONDITIONAL ENERGY OF J IN D IS GIVEN BY

HAG HG Hyde
THIS NOTION CAN BEEXTENDED TO INFINITECONFIGURATIONS

Halo Lim Horan H Jang jell

NOTETHAT HAG H JA BUT IN GENERAL HA IS NOT
A LOCAL FUNCTIONAL BECAUSEOF THE INTERACTION BTW

Jd ANDJac

Ej

PROBLEM HOWTO GUARANTEE EXISTENCE OF
THE LIMIT



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 TEMPERED CONFIGURATIONS AND INTERACTIONRANGE

WE INTRODUCE A SUBSETMTEMPOFTHE CONFIGURATION
SPACE M ON WHICH WE CAN CONTROL THE
SIZE OFTHEMARKS

y

ASSUMPTION4 For Any Acclad gehtem
TEMPERED CONFIGURATIONS MEN Ut nut WHERE JEUT THEREEXISTS Cn E 30 S T

Ewe timid sted Halfafade cnet.in tallm1ldtJ

ect such THAT FOR ANY JE Ut For ANY belt

4 jjjjjjjjjjIj j jjjjjj yg
X

XM EJacozeta BIX llull n 136,11 0

µ
OF BALLS OFTHEIR GERM GRAINSET

NJ Ymeyblx.IMllE112d
CAN INTERSECT A GIVEN BOUNDED SUBSET OFMd

ASSUMPTION 3 RANGEL FORANYACCIRDAND ANY JEMt to 1
THERE EXISTS A FINITENUMBER RAG SUCH THAT

Half Hera Bla 12 HCJa BleRi A

Ralf IS NONLOCAL BUT
DEPENDS ON JAC

ONLY THROUGHLH ITS SPECIFIC FORM CAN BEOBTAINED

BY CONSIDERING THAT TWOCORMORE POINTSINTERACT

only if Bex llull n Bly llull d



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fa DLR EQUATIONS
Mala MEAcalled

IS NUMBERTWI THE FAMILYOF MARGINALS Paula n is

Mn Md u Tao tipNOT CONSISTENT IN THE KOLMOGOROV SENSE

PROPOSITION 2 FOR ANY REDCCRd FOR PA AS ALL
th

Paldgalena znf.no e Machin dra Dur

DOBRUSHIN1968 CANFORD ROELLE 1969 CONDITIONAL

PROBABILITIES YIELD A CONSISTENT FAMILY

In E dy zig e Phaltan loyal

ALLFINITE VOLUMEGIBBSMEASURES SATISFY THE Ed EDC id onmain

g

i
ABOVE EQUATIONS

THE IDEA IS THENTOUSE THEMAS THE DEFINITION
OF AN INFINITE VOLUME GIBBSPOINTPROCESS

SAIDTO BE A MARKED INFINITE VOLUME GIBBS
POINTPROCESS IF FORANY ACCRd

felt Pldt Ju funflyagno In 8dy Pldsµ

FORANY F M IR BOUNDED LOCAL MEASURABLE



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 EXISTENCEVIATHE ENTROPYMETHOD

DEFINITION LET Q Q BE TWO PROB MEASURES
ON M RE1120BOUNDED THE RELATIVEENTROPY
OF Q W R T Q on A is

Ialala Slog dad

IF Qa I Q'd to OTHERWISE

THESPECIFIC ENTROPYOF Q W RT Q IS

I a la Gigging Inn Qld
PROPOSITION3 H OGEORGII HTESSIN 19937 For
ANY a O THE LEVEL SETS

QEPIN stationaryunderad ICQ 7
a Pu P

ARE SEQ COMPACT UNDER Ta

THEOREM AZ 2022 UNDERTHEABOVE ASSUMPTIONS

FORANYZIP 0 THERE EXISTS AT LEASTONE INFINITE
VOLUME GIBBS POINT PROCESS P

SKETCH
STEPONE DEFINEASEQOFSTANONARISED STEPTHREE SUPPORTONMEM
FINITEVOLUMEMEASURES PI

STEPTWO PROVEUNIFORMROUNDSON

III's HIMEXISTENCE of Limiting
STEPFOUR PROVEGIBBSArity of P



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PARTTWO

UNIQUENESS

PAIR POTENTIAL

2



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AN INCOMPLETE HISTORICAL NOE

CLUSTER EXPANSION

KOTECKI PREISS 1986
RUELLE 1969 POGHOSYAN VELTSCHI 2009

JANSEN 20207 POGHOSYAN ZESSIN 2021

DOBRUSHIN CONTRACTION PRINCIPLE

DOBRUSHIN 1968
PECHERSKY ZHUKOV 19991 HOUDEBERT Z 2022

DISAGREEMENT PERCOLATION

VANDENBERG MAES 1994
DE MASI PRESUTTI MEROLA VIGNAUD 20087
HOFER TEM MEL 20197 BETSCH LAST OTTO 2022

HOUDEBERT



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M N POINT CORRELATION FUNCTIONS

ye

X N

LET HG I
43123cg

CAAz
Sodden fat mics

DEFINITION 1 THE N POINT CORRELATION Mz S IS
FUNCTION OF ANY PEYIH ADMITS THE FOLLOWING
REPRESENTATION

In xx xn e
Peg ti

g e
fit FLEE Chi

p dg

I

d IR IRu
THE KEYPOINT OFTHIS SECTION IS TO SHOWTHAT
THECORRELATIONS Functions Cen N OF ANY
GIBBS PP So VE For ANY N 1 AND A A Xe Enif IRIS
THE SEQUENCE OF KIRKWOOD SALSBURGEQUATIONS

In It S EY PIC II scandal é canoxpedm

lo 1

entkla ixn.gs 4 F yns.gk



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 THE KIRKWOOD SALSBURGOPERATOR

LET C Y 2113,0 AND CONSIDER

THE BANACH SPACE X OF SEQUENCES

r rn In S T

Florio AN 1 Ebrd
Inca xnilebr.I.cl il

THE ABOVE EQUATIONS CAN BE REWRITTEN
AS A FIXED POINT PROBLEM ON Xc

r Ker t Az

WITH 1z AZNIN GIVEN BY

12,2C 7 1 12 NEO AN 2



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BB UNIQUENESS STRATEGY

1 HAVEAN ESTIMATE OF THEFORM

enca Ind eat Cail
in PROVETHAT THE OPERATOR Kz

IS A CONTRACTION

in SHOW THAT LENIN IS A Solution
OF THE FIXED POINT PROBLEM



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 ASSUMPTIONS

ASSUMPTION 1 Fb E Rt S.T

Tint OI Xo file b xD

Assumption2 F a Taito AND Berit p 20 S T

f expsacytbly e InfeldylealyBerit E

ASSUMPTION3 FOR ANY PEG I FOR ANY N 1

FOR 60 A A In IN 3t

lelia xwls.IT eactiltble



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ME PROOF IN A SIMPLIFIED CASE

ASSUME THAT

naif I Ii Aj 2 Btn Bp o

2 A UNIFORM RUELLE BOUND HOLDS

AN letter c o

s CCP s Sle P In acetyl too

COMPUTING THENORM OF THE K S OPERATOR YIELDS

KernanGe xn e entailedBoltz epic

So THAT Kz IS A CONTRACTION IF IF c e'BB THEN

Bait p PBI app EPHinept tech ca y
THEOREM 7.2022

07 3critB UNDERASSUMPF F GPP P
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