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An important characteristic of the study of random spatial processes is the in-
terplay of probabilistic and physical intuition. At this meeting, mathematicians and
mathematical physicists from many parts of the world discussed a variety of topics

~ involving critical phenomena in Probability Theory and Statistical Mechanics. The

.} main themes included lattice spin systems and their time evolutions. percolation
4 - theory, interacting diffusions and population models, stochastic processes in random
media, spin glass models, and properties of random graphs. These were accompa-

nied by talks on a number of closely related topics including, for example. random

- sell-similar sets, and the ergodic properties of billiards. There were 41 participants

at the meeting, and 36 talks were presented.
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Abstracts

Ken A. /Ilczx:z;:dcr (Los Angeles):

Simultaneous Uniqueness of Infinite Clusters

In processe such as invasion percolation and certain models of continuum perco-
lation, in which a (possibly) random label f(b) is attached to cach bond b of a
(possibl_v) random infinite graph, percolation models for various values of the order,
parameter r are naturally coupled: one defines a bond b to be occupied at level r
if f(b) < r. If the labeled graph is stationary, then assuming positive finite energy,
it is known that for cach fixed r there is a.s. at most one infinite cluster. at least
for several standard types of models. We give a unifying framework for such fixed-r
l;esults, and prove that if the site density is finite and the labeled graph has positive
finite energy (which is a sort of “sufficient independence”), then with probability
one, uniqueness holds simultaneously for all r. Without positive finite energy. one

can have fixed-r uniqueness a.s. for each r, vet not have simultaneous uniqueness:

Béla Bollobds (Cambridge), joint work with Graham Brightwell:

Random Partial Orders

The random k-dimensional partial order Pi(n) is defined by selecting n points at
random from [0, 1), say z,y,..., and declaring z < y if z; < y; Vi,1 < ¢ < k.
Equivalently, Py(n) is defined on the set [n] = {1,2,...,n} by taking & random
permutations 7y, ... ,m of [n] and setting z < y if 7i(z) < mi(y) Vi,1 < i < k. The
aim is to study the main parameters of posets, like height, width, dimension, max-
imal degree, largest connected subgraph etc. Perhaps the most frequently studied
parameter. is the height Hi(n) = H (Pc(n)): the maximal number of points in a

" chain in Pi(n).

The study of Hz(n) goes back to Ulam (1961). l"ollowmg work by Hammerslev
and Kingman, it was shown by Vershik & Kerov (1977) and Logan & Shepp (1977)
that Hy(n)/n'/? — 2 in probability. In 1988 Winkler and I proved that 'i" B2 — Ck
for every fixed k, where2 =¢c; <3 <--- < eand ¢k e

Following work of Friere (1991), Bnghtwell and | (1992) proved that Hi(n)
is exponentially concentrated; for k = 2 this was improved by Talagrand in a
recent work. Janson and ! have given a lower bound for the variance of /;(n):
Var Hy(n) > en'/® for some ¢ > 0.

The talk touched on some recent results obtained jointly with Graham Brightwell
concerning the random poset in the case k(n) — x. Among many other asser-
tions, we proved that if { = f(n) 2 2. k = kin) 2 tilogn/loglogn and klog(t!) —
tlogn — ¢ > 0 then the number of t-chains in Pe(n) tends to Pole™) in distri-
bution. In particular. in this range of & = k(n) the height is almost completely

determined: with probability tending to 1. it takes one of at most n values. The
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proofl uses 2-well spaced chains and is compleied by the Stein Chen wmethod., fol-
towing Arratia, Goldstein and Gordon.
[lere is one of the many conjectures left open. Let 12 be a lixed non-trivial poset

and let .
kp(1e) = max {k : P(/(n) contains P) > %}

‘Theén kp(n) is a sharp threshold function:

0 if &(n) — kp(n) —

lim P (£%(n) contains P) = o
a—co toif k(n) = kp(n) — —o0

Christian Borgs (Los Angeles), joint work with J.T.Chayes:

Random Clusters and the Covariance Matrix of the Potts Model

We consider the truncated two point function of the g-state Potts model in d > 2,
expressed in terms of the random cluster model. In the ordered:low temperature
phase. the two point function

G™(2.9) = (g8(0= m)ab(oy,n)) — (gb( 2, m)) (g8(cys )}

is a linear combination of two terms, with coefficients depending on n and m. The
two terms are the probability 7/™(z,y) that z ynd y are connected by a finite
cluster, and the covariance C(z,y) of the two events that z and y lie in an infi-
nite cluster. Diagonalizing the matrix G™ we find two eigenvalues: an eigenvalue
Gord(z,y) corresponding to the trivial representation of the invariance group S,_;
in'the ordered state, and a g — 2 times degenerate eigenvalue Gorq(z, y) correspond-
ing to the remaining irreducible representations. While G,p4(z,y)- is proportional
to 7/"(z,y), Gora(r, y) is a linear combination of both r/™"(z,y) and C(z,y).

We prove the existence of the masses m,.q and M4 corresponding to G,r4 and
Gord, the inequality mora < Morq, and (for d = 2, 8 = 3, and q large enough) the
equality

Mord(Be) = 2mais(Be)

where my,, is the standard mass of the disordered high temperature phase.

Francis Comets (Paris), joint work with .J.Neveu:
High Temperature Sherrington-Kirkpatrick Spin-Glass Model

Let Bi;(.) be a collection of linear Brownian motions and

I . 1 P
Zally = I:,(:xp{ﬁ S /L,(l)rr(z)nuj-—T }
Ve

<<y

N

with [5, denoting the average over o 2 {=1.1} Then Za(f) has (up 1o some

constant factor) the same distribution as the partition fanction of the SK model
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al inverse temperature = £% [ has the advantage of stochastic calenlus; as a

positive martingale it can be represented as
Zn(t) = exp {5\-(,\,(f) - é(;\1,v)'(:)}
for some continuous martingale My. We prove A
1) (My) VL_:; some deterministic ¢ f()r tefo.1f.
2) My N—:‘“ some Gaussian process 3 on [0.1].

and then a fluctuation result for Zx(t) as well as somé thermodyunamical quan-
tities.

Donald Dawson (Ottawa):

_Critical Phenomena in some Spatially Distributed Population Models

We consider a class of interacting particle systems which invoke critical branching,
catalytic branching and mutually catalytic branching. The catalytic branching

- process involves two types of particles. The first one undergoes a critical branching

random walk (or Brownian motion). The second type undergoes random walk and
in addition branching catalyzed by the first type, that is, the second type branches
at a rate proportional to the mass of the first type.at the same location. The
mutually catalytic system is similar to the catalytic svstem except that each of
the two types catalyzes the other type. We introduce the system at the particle
level and then consider the process obtained in-the diffusion limit both on the
lattice Z% and R%. The catalytic process has been studied in joint work with K.
Fleischmann via the Loy-Laplace equation which in this case is a nonlinear evolution
equation in a random medium where the random medium is provided by the first
type. The mutually catalytic system has a dual process which can be used to
compute moments. However the resulting moments problems are not well-posed.
The consequence of this is that the study of the mutually catalytic system is much
more difficult than that of the catalytic system. Some preliminary. results obtained
jointly with E.A.Perkins on this system are presented.

Jean Dominique Deuschel (Berhin). joint work with O[er Zeitouni (Haifa):
Limiting Curves for i.i.d. Random Records

Let Z) = (X0, ). 2, = (X0, Ya),... . Zy = {Xn.Y~) be iid. random variables on
[0.1)? with distribution p(dz.dy) = p(z.y)dzdy. Wesay thar £ = (Z.,,. Zay, .- Za)
forms a record of length {if /,,. </

Nesd

t=1.2,.... -1 Let 4,,,“ be a record
of maximal length ln,,. We show that under the condition lpar = V. Z g, con-

centrates around curves {3y, 21, ,,,} which solve the variational problem

1 -
=Jlg) = nmx/ Voplo, o)) ete)de
W J0
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or cquivalently which solve the Euler equation

. Pr . Py .»
= —= - =9, . 0 =), =1.
&J"',)‘r’ ’,'P P()—n‘r(”-l

Also lpar/N'? —2/ in probability and Z,,... concentrates around the curves
{EINC RN B

Jiangfeng Feny (Pcking), joint work with D.Chen, M.Qian:

The Metastable Behaviour of the d-Dimensional Ising Model

Let Ay = {1.2...., N} with periodic boundary condition and X = {—1, 1}*¥
the state space. &, is the Markov process of Glauber dynamics and o(A) the first

hitting time of a set . We have
() WAl <L=[}+1

:Bli_n;on(a(—l) <>¢7(1)) =1 » e

(i) HhAbL>L=[}+1 - "

I
—

Jim PY {o(~1) > o(1))
(iii) Blz_r&%log E® o(+1) = P(L);

. . Ef o(-1)
[ +1 =
(iv) Jim o(t])

(v) a characterization of the set of critical droplets.

Here £ is the external field, 3 the inverse temperature, and € starts at a con-
figuration for which the +1 spins form a rectangle of size !, x I, in the sea of —1
spins. We generalize the results above to the case of higher dimensions.

. . Klaus Fleisci;mann {Berlin), joint work with-A. Greven:

Diffusive Clustering of Interacting Diffusions

Infinte systems of interacting diffusions of the Fisher-Wright type are studied. The
migration term is chosen in such a way thai we are in the critical regime of diffusive
clustering, a notion introduced by Cox and Griffeath (1986) in the case of the 2-
dimensional voter model. That is. clusters of components with states close to the
boundary grow-on dilferent random scales. The main results are universal in that
they do not depend on the shape of the diffusion coefficient in the resampling term.
and also not on the concrete ergodic initial law. except its intensity. Main methods

are duality. coupling and moment comparison.
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Jozsef Fritz. (Budapest), joint work with B. Ridiger:

Time Dependent Critical Fluctuations for a One-Dimensional Kac Model

We consider an Ising ferromagnet with Kac type interaction

I .
(o) = -3 Y oxhi(o) o) =3 Ik = v, -
k€Z J#k

v > 0 is a small parameter. Let

i

where ./ = J(zx) is a symmetric density and
A8 ~ e8> denote the Gibbs state at inverse temperature 3 > 0: 3 = | is the

* critical point. One version of the associated Glauber dynamics is defined by jump

rates

(o) = 5 (1 = oxthghi(0).

Assuming 1 — 8 = g% we set

&(mz) = 7_‘/3hf;.;-4/a] ( (T'Y 2/3))
then &, = € in the Skorokhod space of distributions as 4 —0. and £ is specified
by -

2 .
dé = .(—?% - of - %53) dr + V2dw.

where w is white noise in space and time. If ¢ > 0 then the initial distribution

- “can be chosen’as A2, thus a description of critical fluctuations is given. Results of

Bertini-Presutti-Riidiger-Saada are improved here.

Siegfried Graf (Passau):.
Statistically Self-Similar Fractals

A compact random set K in R? is called statistically self-similar with respect to a

distribution g on the N-tuples (Si,...,Sn) of contractive similitudes on R4 if, for-

i.i.d. copies Kj,.. ., Kn of K, the random set Si(K\ YU ---USy(Kwn) has the same
distribution as K. The talk surveyed results concerning the Hausdorff dimension
and the exact dimension function of statistically self-similar sets. Moreover, frac-
tal analogues of the Lebesgue density theorem were .discussed and the tangential

structure of self-similar sets was described in the deterministic case.

Andreas Greven (Berlin}, joint work with D. Dawson. J. Vaudlancourt:
Interacting Fleming—Viot Systems )

A class of infinite systems of interacting measure-valued diffusions uach with state
space P([0,1]), the set of probability measures on [0. 1], is constructed. These sys-

tems arise as diffusion limits of population genctics models with infinitely many

possible types of individuals {labeled by [0.1]), spatially distributed over a count-

able collection of sites (colonies) and evolving as follows. Individuals can migrate

Forschungsgemeinschaft

By




DFG

Deutsche

and after an exponential waiting time a colony replaces its population by a new gen-
cration where the types are assigned by resampling from the empirical distribution
of types at this site.

Next the properties of the cquilibrivm states. respectively patterns of cluster
formation il no nontrivial equilibria exist. are studied lollowing the scheme of the
“Multiple Space-Time Scale Analysis®. This procedure associates with the sys-
tem in the “mean-lield” limit a nonhomogeneous Markov chain with state space
P([0.1]). Qualitative properties in the longtime behaviour of the system are re-
flected in structural properiies of this Markov chain.

Another aspect of this analysis is to study rigorously the problem of renormal-
ization and universality.

Malte Crunwald (Berlin):

.Sanov Results for Mean Field Mixtures of Measures

We define the dependent measures underlying the annealed dynamics for the Sher-
rinigton-Kirkpatrick (SK) spin-glass. For these measures we state a Sa.nov result,
i.e. a Large Deviation Principle (LDP) for the distribution of the empirical measure
in both the “field” and the “path” variables. In the symmetric case a new order
parameter appears. .

Our result is based on a method for mixing large deviation systems by measures
obeying an independent LDP. First consequences for the SK dynamics using jump
ﬁrocesses were stated.

Frank den Hollander (Utrecht) Jjoint work with J. Naudts, F. Redig and P. Sche-
unders:

Long Time Talls for Diffusions in Random Media

We give a mini-review of the phenomenon of “long: time tails” (LTT's), occuring
in autocorrelation functions associated with the diffusion of a particle in a random
medium. A LTT is a behaviour of the type

{P(0)p(t)) ~ At™  (t — o0),

where p(t) is e.g. the velocity of the diffusing particle at time ¢, {.) denotes expecta-
tion of the motion. and 1.« are the amplitude resp. exponent of the LTT (A # 0,
a > 0). ‘

After describing the physical origin of LT T s. we present two results for a random
walk {X({£):¢ >0} on Z% in a random ficld W = {W(J:):.t € Z"} which has
the effect of locaily speeding up or slowing down the motion. viz. /WIX() is
the jump rate {="velocity™) of the random walk at time £, [t is shown that for
p(1) = 1/W (X(1)) thereis a L'TT with: ’

(1) v =d/fi-A random: in the quenched case (e, s tixed).
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(2) o = d/2. A nonrandom: in the annealed case (i averaged over W oalter-

wards).

Abel Klein (Irvine). joint work with . van Dreifus and J.1I". Pery:

Taming Griffiths Singularities _

A proof is given of the inlinite differentiability of the magnetization an(i of all
" quenched correlation functions for disordered spin systems at high temperature or
“strong magnetic field in the presence of Griffiths singularities. Uniqueness of the

Gibbs staté and exponential decay of truncated correlation functions is also shown.

The proof relies on a new simple modified high temperature / low activity ex-

pansion Whosg convergence can be displayed by elementary means (i.e: elementary .

probabilistic arguments). The results require no assumptions on the probability dis-

tributions or the random parameters, except for the obvious one of no percolation
of infinite couplings, and in the strong field regime for the also obvious requirement
tha.t zero magnetic fields do not percolate.

Roman Kotecky (Praha), joint work with L. Chayes and S.- Shlosman:

Order Induced by Disorder

We consnder Potts models on a lattice in annealed distribution with the Hamnltoman

H(n,o) = -—Zn.n, ( e, — ) -pZn, - AZn,nJ
. (i7) ) oAy
“Here the occupation. variables are n; = 0.1. and the spin variables are o; =
1,2.... .q. The phase diagram Shows a new phase for intermediate values of the
chemical potential u and inverse temperature 3 characterized by. existence of an
. ant.lferromagnetlc order for the occupation’ variables. The existence of this phase
is proven with help of reflection positivity or Pirogov-Sinai theory. [t can be under-
stood in terms of an effective repulsion of occupied sites caused by loss of entropy
if neighbouring sites are occupied. A phase of similar type occurs in a large class ‘ .
of site diluted models including models with continuous spin like the z-y model.

Flora I\ouqu (Cergy-and Palaiseau):

Mean Field Theory of Directed Polymers in Random Media and Spin-

Glass Models )

The thermodynarmic functions and the phase diagram of the mean-field models de-
- fined on homogeneous graphs are investigated. The main objects of study are some

random measures given by iterated multipiications and defined on the configuration

space. The case of complex temperature is also studied.
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Volkinar Licbscher (Jena), joinl work with K. H. Fichiner and N. Poschadel:
Random Permutations of Countable Sets and the Bose Gas

We consider the position distribution of the equilibrium states of a Bose gas on
R with respect to the Hamiltonian /1 = =\ + (7, where A is the Laplacian with
natural boundary conditions and {7 is a suitable potential.

In the case of a system with finitely many particles we find by using the Feyn-
man-Kac formula a description of this position distribution as the result of applying
a clustering mechanism on a Gibbs distribution on a suitable loop space. This
suggests the same procedure in the case of an infinite system, which comes up as
Gibbs problem on the loop space.

For the ideal gas (no particle interaction) this Gibbs problem has exactly one
solution, which is a Poisson process. Thus the position distribution is in this case
uniquely determined and turns out to be an infinitely divisible point process on
R?, the clustering representation of which is given by the clustering mechamsm

mentioned above. .

The problem of finding back the clusters in the position distribution is équivalent
to the problem of determining a certain random permutation of the realization,
which comes from the reprentation on the loop space. For finding this random
permutation we suggest another Gibbs problem. which has to be solved realization-

wise.

. Christian Maes (Leuven):

(Dis)agreement Percolation in the Study of Markov Fields

We study the dependence of Markov fields on boundary conditions by taking a
suitable coupling. This coupling leads to a new uniqueness condition. QOur couplmg
shows certain similarities to the Fortuin-Kasteleyn representation. _

We extend some of the known relations between percolation and the dependence
of Gibbs states on the boundary conditions for Ising ferromagnets to other systems.
Similar results hold e.g. for Widom-Rawlingson type models on the continuum R?2.

Péter Major (Budapest), joint work with P. Bleher:

Renormalization in Dyson’s Hierarchical Model

We discussed -one-dimensional equilibrium states in statistical mechanics. called
Dyson’s hierarchical model. We considered the distribution of the average spin
of the equilibrium state in a large volume at all temperatures. We are interested
in the question for which Hamiltonians the model has a phase transition at low
temperatures. This problem leads 1o the investigation of the powers of an integral
operator when applicd to a function which depends on the 1emperature. There
is a high temperature and low temperature approximation of the operator which
enabled us to handle the problem at these temperatures, We also discussed 1he case

where none of these approximations work.

Forschungsgemeinschaft

o




- 10 -

Anna de Mast (1 °Aquila):

Phase Separation and Fluctuations in a Spin System

[ consider the Glauber spin flip dynamics with £1 valued spins interacting in Z
via a Kac potential scaled by v < 1. The temperature is fixed below the critical
(Lebowitz-Penrose) temperature and the initial measure is Bernoulli with zero av-
erage corresponding to the value of the magnetization which is thermodynamically
unstable. We (DM, Orlandi, Presutti, Frido) prove that the pure phases £mg sepa-
rate at times which grow logarithmically in the scaled length of the Kac interaction
and that the separation has a nontrivial spatial structure. Furthermore the lengths
of the clusters are typically of order \/Tog7=T and they are correlated. [ compare R
this spatial structure with the one typical for the infinite volume Gibbs measure.

In equilibrium the lengths of the clusters are typically of order €' and they are
uncorrelated. Then [ discuss some conjectures and open problems on what should -
happen after phase separation.

Roland Meester (Utrecht):

Continuity of the Critical Density in Boolean Models
Take a Poisson process with intensity A in R? and place a ball with random radius
around each point. All balls are independent of each other and the point process
and have the same distribution function F. The critical density of this process is
denoted by A (F), i.e. for A < A:(F) no unbounded covered components exist a.s.
but for A > A(F) they do. Next, take a sequence F, of distribution functions
such that £, = F (weak convergence). If in addition the supports of £, and F' are
_uniformly bounded, we show that A.(F,) — A.(F). This also implies the continuity
of the so called “critical covered volume fraction”, the fraction of space covered at
criticallity. We also show that this critical covered volume fraction does not depend
on F'| as some physicists argued.

Mikhail Menshikov (Moscow), joint work with S. Aspandiarov and R. Jasnogorodski: -

Passage Time Moments for Nonnegative Stochastic Processes and an
Application to Random Walks in an n-Dimensional Quadrant

We consider the problem of finding effective criteria for the finiteness or infiniteness ‘
of the passage time moments for nonnegative discrete-time stochastic processes.

(Here passage-time means time to hit a compact set away the origin.) All criteria . |
are closely connected with the well known criterion of Foster for the ergodicity of |
Markov chains and are given in terms of semimartingales. We apply this method

to reflected random walks in an n-dimensional quadrant. Qur main method is the

construction of Lyapunov functions for some random walks. Closely related ideas

were used in papers by S.R.S. Varadhan and R.J. Williams.
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Alain” Messager (Marseille), partly in collaboration with S. Miracle-Sole:
New Phase Transitions in the Falicov-Kimball Model
We consider the Falicov-Kimball model on a square lattice
M=t 3 A{CIC, + GG+ W W (2) + 1 X W(z) + 1 3 s
(1;.!,) r r r
whure 7 (respectively C.) is the c;'e‘a.tion operator (respectively annihilation op-
crator) of the electron, n; ‘its number operator at site z and W(z) is a random
variable W(z) = 0.1, denoting the place of the ions.

We give a new representation of this model in terms of an Ising type model
with long range interaction. Then we prove the existence of a sequence of phase
transitions between the set of phases of period 3, between the set of phases of period
4 and then between the set of phases of period 5. These results are valid for large
values of U and small values of y; and .. : i

Robin Pemantle (Madison):

Intersections of Random Sets _ )

The probability of a Markov process intersecting a set may be- estimated up to a
factor of 2 by the capacity of that set in the Martin kernel. Given such a ker-
nel, a random fractal may be constructed such that the probability of this fractal
intersecting a set is estimated by the same capaﬁity up to a constant factor (de-
pending on the dimension). Thus the range of a Markov process, such as Brownian
motion, is intersection—equivalent to a random fractal, the latter havmg a s1mpler

dependence structure.

Charles Pfister (Lausanne), joint work with R. Fernandez:
Quasilocality of Projections of Gibbs Measures

Let p* be the Gibbs measure of thé Ismg model on Z¢ with + boundary condmon
Let T be a subgroup of Z¢ and p} the projection of u* " on the g-algebra Fr
generated by the spin variables o;, 1 € T. We first construct in a natural way a
specification on T, i.e. a family of probability kernels qf (dr|w) indexed by the finite
subsets A of T, so that for any Fr- measurable :
function f :
[#tdarf(@) = [ u*(do) [ ok tanlo)sn).
A point w € {-1. l}T is a point of quasilocality of the specification {qf(} if for all
bounded local functions f. all A C T. JA| < sc. the functions w’ ~— ¢F(f|w’) are

continuous at w.
Let Q, w tw is a point of yuasilocalily for {q\ }} We prove

a) i () =1 or uf (2,5 =0.

by Il in the original model there is a unique Gibbs incasure then ;x,’ Q) =1.
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Agoston Pisztora (New York):

Surface Order Lavrge Deviation Behaviour of the Ising Model for d > 3
We consider the d-dimensional Ising model in a large box A, with ferromagnetic
nearest neighbor interaction at inverse temperature 3. Lot My, denote the magneti-
zation inside Aj. Assurning that 3 is above a limit of “stab thresholds™ (conjectured
to coincide with 3.) we derive surface order large deviation npp;:r bounds’ for ma,,
holding uniformly with +. frce and periodic houndary conditions. This result is
based on corresponding large deviation results for high-density percolation as well

as on a renormalization argument in the context of FK-percolation.

Senja Shlosman (Moscow-Irvine), joint work wzth R. Schonmanu
News about the Ising Model

"We study the following question: How long does it take to relax to the (+) phase -
for the Ising model in positive magnetic field 4, if one starts from the configuration

o = —1. We consider the usual Glauber dynamics. We show that if we take a finite

box of the size B/h with B > B..(T) and wait the time t = exp {\/A} then for the
two-dimensional system, as k | 0, we will observe (—) phase if \ < A,(T) and (+)

phase if A > A, (T). The quantity A, (T) is given by

w—,

AolT) = gy

where wr is the surfa.ce energy of the unit Wulff droplet at temperature T, and
m*(T) is the magnetxzatlon The result is valid for all T < T.,.
For the infinite system A,(T) should be replaced by 3A.,(T); the last statement
is a plausible hypothesis as of today. ' ’

Herbert Spohn (Miinchen):
Bulk Diffusitivity of Lattice Gases Close to Criticality

Lattice gases are specified through a finite range Hamiltonian H and nearest neigh-

bor exchange rates ¢(z, y, n) satisfying the reversibility condition
o(z,y,n) = exp{—AzH(n)} c(y, z. n%).
The bulk diffusitivity is defined by D = o/x, where

x =Y ((n(z)n(0)) - o)

with (.) the Gibbsmeasure for {/ with fixed density o and 7 is given in terms of the

variational formula

1 :
=inl3 Z <c(0-n,-rn {(‘:-. ey} (0) = nle;)) + Do, Z"sz]' >

Deutsche
DFG Forschungsgemeinschaft © @




-3 -
Jointly with TLT. Yau © prove a lower bound of the form ol = o)o_ < a with
a_ > 0 and independent of the density. This result implies that the diffusitivity
vanishes exactly as 7' close to criticallivy (critical slowing down). One small picee

of the conventional van Hove theory is thereby verified.

Jeffrey Steif (Giitcbm:_(/), Jjoint work with Bob Burton:

Failure of the Variational Principle for Gibbs States on Trees

On Z*. the variational principle of statistical mechanics states that [or all translation
invariant measures u on {:tl}z‘ H(u) —e(p) < P with equality.if and only if g is a
Gibbs state.” Here H(p) is the entropy, c(ut) the energy, and P the pressure. If T is

a homogeneous 3-ary tree and £1 are the spin variables, one can show that, entropy,

energy and pressure can all be defined although these can depend on houndary
conditions since surface/volume % 0.’

On T, the space of all nearest neighbor interactions invariant under all automor-
phisms of T is 3-dimensional (after modding out by adding constants lg_%gghe pair
and single spin interactions). Then one can assume that the only intera.ctions are
given by —J;_ ( —J1) which is the energy for 2 adjacent 1’s (-1 s) and an.external
field A. . Tl
Theorem Let S be the surface in R3 = {(J1, Jo, k) : J1, Ja, b teal} given by

elith _ g h _ghth L b _ g

(a) If(J1,Jo,h) & S, there ezists a homogeneous measure p with H(p) = e(p) >
H(v) — e(v) for all homogeneous v. u satisfies H(u) — e(z) < P and is not a
Giibbs state. .

(6) If (Ji3J2,h) € S, there exists a homogeneous measure u with H(u) = e(p) >
H(v) — e(v) for all homogeneous v. u satzsﬁes H(p) - C(/l) =Pandisa
Gibbs state.

Thomas Strobel (Bonn):

" Interface Motion in a Planar Spin-Flip Model Derived from One-

Dimensional Exclusion on the Line and the Half-Line

- We derive the nonlinear equation-

l"’
dp _ A5
At - '[+|Zi

for the interface height of a two-dimensional spin-flip inodel in the hydrodynamic
limit under several initial conditions from results about the one-dimensional asym-
metric exclusion process and one on modifications.

he spin-flip model is a limit of Ising dynamies for low temperature and small

_nonzero external field.
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Domokos Szasz (Budapest). joint work with- N. Simdnyi:

Ergodicity 91’ Cylindrical Billiards

The first result is that the Chernov-Sinai pencase, i.c. a quasi one-dimensional
system of V hard balls on an clongated v-dimensional torus (for geometric reasons
v=2,3o0r4)is a K-system.

The next result concerns a billiard on the 4-torus, T* with two cylindric scatter-
ers: C' = A' x B',C? = A% x B?, where A', A* are the coustituent subspaces and
B',B? are two-dimensional balls supported in subspaces L' and L? respectively,
orthogonal to A' and 42, : :

Then, if dlm(/l1 NA?) =0 and A' L L?, this billiard is K. The proof illustrates

two fundamental difficulties arising when one tries to prove the Boltzmann-Sinai.

ergodic hypothesis. The first one is connected with degeneracies of certain algebraic
expressions whereas the second one is connected with the transitivity over S¢~! of

certain subgroups of SO{d) generated by some of its subgroups.

Alain-Sol Sznitman’ (Ziirich):
Off Diagonal Behaviour for Brownian Motion in a Poissonian Potential -

We consider a Poissonian potential
= Z W( - I,‘)

where W > 0 is bounded compactly supported not a.s. equal to zero. We describe

certain critical large deviation properties of quenched and annealed Brownian mo-

tion in this potential. These large deviation results involve two families of Lyapunov
coefficients.
We discuss some applications to the large time off diagonal asymptotics of the

kernel of e!¥2-V{), as well as to the case where Brownian motion is replaced by

Brownian motion with constant drift. In the latter case, both for the quenched and
the annealed situation, there is a transition of regime between small drift and large:

_drift behaviour. The direction dependent critical size of the drift can be expressed

in terms of the Lyapunov coefficients.

Bdlint Toth (Budapest)
Generalized Ray-Knight Theory and Scaling Limits for Self- Interactmg
Random Walks

Let w : NU {0} — R, be a weight function. We consider a nearest neightbour
random walk on Z with

Prob(jump along an edge) ~ w(#previous visits to that edge).

The concrete cases considered were w(n) ~ {n + A)* with a € {0.1) {weakly rein-

forced], a = 0 [finitely reinforced] and a < 0 [self repelling]. Let

Li,=#{02j <X, =k +1.X,,, =k}
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be: the edge local time process of the random waik and the stopping time
‘I‘k'm =inl {I“h > l"} .

Define the process Sem = Lerr, o { € Z. This is the usual shifted local time
process considered in Ray -Knight theory. We proved functional limit theorems for
these processes in the following scaling limits.

Spaagari-my(A-)

0<ac<l: ;
A=
a=0 .5(.“].[‘4»]("1')
a=1 | A

The limit processes were given explicitely.

Maria Eulalia Vares (Rio de Janeiro), joint work with C. Landim and V. Sidoravi-
cius: ) 7

Some Exponential Estimates for Glaqber + Kawasaki Dynamics

We consider the superposition of a local Glauber dynamics and a speeded:up {V?)
symmetric slmple exclusion process on Xy = {0.1}7%, Ty = {0,1,..:%3N — 1}

_(torus). ‘This model has been studied since sev eral years (also in mﬁmte volume),

it is well known to present propagation of chaos. bemg rnacroscoplcallv described

by a reaction diffusion equation
Oio = —-620 + G(o).

We are now lnterested in the descnptxon of “tunneling times”, i.e. if G(p) =-V'(o)
with V a double well potential one starts with Bernoulli(m_), m_ being one of the
stable points and consider the first time the density is “far” froni m_ (or close to
the other stable point). For this we are combining coupling methods (to get loss
of memory) with a good lower bound for such time. For the moment we have an
estimate which allows us to see that eV’ (6 suitable) is a lower bound, but also
that up to this time the process follows very closely (scale N°, a < 1 suitable) the
deterministic discretized equation. Being an estimate which allows us to look at
smaller scales. it gives us something better than what we could have with.our usual
large deviation estimates. The basic estimate comes also from an idea presented in
a preprint of Yau (metastable behaviour of GI. model with conservation law) for a
different model. The result (basically) is: .

Theorem There czists posilive constants o and (, depending on lhe Glauber rates

so that
sup I, sup e xp (,\’”"1;;,, - u.i["_,c"") < et

gt
where e is the solution of the discrelized equation starting at 3. and luff?2, =
<(l"— ACEYE u.u}. A being the discrete Laplacian.

We are suill working with coupling 1o prove the exponemtiality of tunneling time.
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Wolfgang Woess (Milano):

Random Walks on a Hierarchical Tree

Consider the homogencous tree T with its boundary- 37" {“ends”) and the usual
topology that makes 7'U JT compact. Select one boundary point w and draw a
picture of T in horizontal layets (horocycles): w is the “mythological ancestor™, and
the k’th horocycle- I, is the k’th generation; each member has ¢ sons in the next

: horocvcle i1 (g + 1 is the degree of T). Every horocvcle is infinite. The affine

group of T, G = AFF(T), is the group of isometries of T. which preserve this hier-

- archy. Every g € G maps horocycles to horocycles; hence there is a homomorphism
" @G — Z such that gHx = Hisa(g).

. Now let Xy,.Xz,... be a sequence of i.i.d. G valued random variables (transfor- -
‘mations of T). Cc'msi_d.er. the right and the left random walk ~

R,,=X,Xg-~X,. N L= Xa - X0

“Their behaviour can be studied-in terms of the t,ree Under suxtable moment con-

ditions on Xi the followmg results are‘obtained:
1] Almost sure _converg_gnce c_zf Rn0 to 0T in the topoloéy of TUAT.
Ili A -law of large n.timbers for d(6, R.0).

IIT) A central lirriif theorem for d(6, R,;ﬁ)‘

(and others).
Acrucial pomt. is the study of the pro;ected random walk (II(R ) on the mtegers

Milos lehradnik (Praha), joint‘ work with P. Holicky:
Stratified Low Temperature Phases of Spin Models

_ We develop a new version of the Pirogov-Sinai theory suitable for dealing with

these situations. Exa.mples of models to which our method applies incl@gie
(D Phases of Dobrushin’s type (191'3) with a rxgld interface

(2) Vanous examples of a “ngld wetting” situation appearing either in the whole
lat.tlce Z" or in a half-lattice or a layer.

(3) Ising type models wnh an additional random field which is strauﬁed” in the
sense that it depends only on the last coordinate ¢, of t € Z*.

" We consider the model in dimension v > 3. Our formulation of the P.S. theory

" applies to the study of all stratificd phases for a general stratified Hamiltonian.- Our

main theorem transforms the problem of finding “stable stratified configurations™

(giving rise 10 a Gibbs state whose almost all conligurations are “externally equal”
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Lo a given conlignration) to a problem of linding ground states of some auxiliary

one-ditnensional fsing type model.

Berichterstatter: Volkmar Liebscher
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