
Speaker Titles and Abstracts 
 
Mike Hochman, Hebrew University of Jerusalem 
Borel isomorphism of systems with some hyperbolic structure 
Systems with some hyperbolic structure have long been known to be essentially classified (up to 
isomorphism of large subsets of the systems) by entropy and periodic points. Such results can take 
several forms e.g. a continuous equivariant bijection on a dense G_delta set, or a measurble one a set 
supporting measures of large entropy, etc. All this raises the question of whether one can get a full 
isomorphsm of the Borel structure. It turns out that the (affirmative) answer involves the study of the 
irregular points in the system. In the talk I will try to explain this problem in more detail, and some 
ingredients in its solution. 
 
Lewis Bowen, University of Texas 
Entropy theory in the nonamenable setting 
I’ll explain a recent extension of Kolmogorov-Sinai entropy from actions of Z to actions by much larger 
groups such as free groups and SL(n,Z). Applications include a classification of Bernoulli shifts over these 
groups up to measure-conjugacy. I’ll also talk about more recent developments such as applications to 
algebraic dynamics or generalizations of Ornstein theory if time permits. 
 
David Ruelle, IHES 
A theory of turbulence based on non-equilibrium statistical mechanics 
Abstract has equations. See image. 
 
Stephan Smale, University of Carlifornia at Berkeley 
Problem of Introducing dynamical systems into genome biology 
We address 2 problems of the title.  1) formalizing a dynamical system for gene expression levels  2) 
cellular dynamics where the states of the cells are equilibrium protein distributions.( so that the cell 
itself can change in time).  The relations between 1) and 2) will be discussed. 
 
Ronnie Pavlov, University of Denver 
Non-uniform specification properties for subshifts 
The celebrated specification property of Bowen implies many useful properties for an expansive 
topological dynamical system, among them intrinsic ergodicity, i.e. uniqueness of the measure of 
maximal entropy. In the setting of symbolic dynamics, this property is equivalent to the existence of a 
constant N such that any two n-letter words v,w in the language can be combined into a new word in 
the language given a gap between them of length at least N. 
There are several natural weakenings of specification in the symbolic setting; for instance one can allow 
a gap which grows as a function f(n), or one can allow a small number g(n) of "edits" to the letters of v,w 
instead of leaving a gap; we call these properties non-uniform gap specification and non-uniform 
mistake specification. I will summarize some results about these properties, focusing mostly on 
thresholds for f(n) and g(n) which are known to either guarantee intrinsic ergodicity or allow for multiple 
measures of maximal entropy. 
 
Vaughn Climenhaga, University of Houston 
Unique equilibrium states for geodesic flows in nonpositive curvature 



The geodesic flow on a negatively curved manifold is one of the classical examples of a uniformly 
hyperbolic (transitive Anosov) system; in particular, results of Bowen, Ruelle, and Sinai show that it has a 
unique measure of maximal entropy, and more generally, unique equilibrium states for Holder 
continuous potentials. When curvature is only assumed to be nonpositive, the geodesic flow becomes 
nonuniformly hyperbolic and much less is known. For a rank 1 manifold of nonpositive curvature, 
Knieper showed uniqueness of the measure of maximal entropy, but his methods do not generalize to 
equilibrium states for nonzero potentials. I will discuss joint work with Keith Burns, Todd Fisher, and 
Daniel J. Thompson, in which we use a nonuniform version of Bowen's specification property to 
establish existence and uniqueness of equilibrium states for a class of nonzero potential functions; this 
class includes scalar multiples of the geometric potential for an interval of parameter values, and 
includes an open and dense set of Holder continuous potentials in the specific case when the manifold 
has dimension two and the metric is analytic. 
 
Caroline Series, University of Warwick 
The Bowen-Series coding - A survey 
We will give a survey of the Bowen-Series coding, including its genesis, extensions, and a variety of 
applications old and new. 
 
Ian F. Putnam, University of Victoria 
A homology theory for Smale spaces 
Smale spaces were introduce by David Ruelle to provide an axiomatic frame for the dynamics on the 
basic sets of Smale's Axiom A systems. Anthony Manning proved that the Artin-Mazur zeta function for 
such a system is rational, leading Bowen to conjecture the existence of a homology theory for such 
systems which gave a Lefschetz-type formula for the number of periodic points of the system as the 
trace of a linear map. Such a theory was given by Krieger for shifts of finite type.  
(Another was given by Bowen and Franks in this same case.) In this talk, we show how Krieger's theory 
can be extended to all Smale spaces. The key technical ingredient is the existence of a better type of 
Markov partition. 
 
Masato Tsujii, Kyushu University 
Exponential decay of correlations for volume preserving Anosov flows in dimension 3 
We present a result that generic volume-preserving Anosov flows on 3-dimensional manifolds are 
exponentially mixing. The proof is based on analysis of local geometric structure of the strong stable and 
unstable foliation. In the talk, I would like to discuss about generalization of the result to higher 
dimensional cases. 
 
Benjamin Weiss, Hebrew University of Jerusalem 
Smooth models for ergodic systems 
Rufus Bowen made many fundamental contributions to our understanding of the ergodic theoretic 
properties of invariant  measures for smooth mappings. I will describe some of the recent  progress  that 
has been made (jointly with Matt Foreman) on the basic  question: How large is the class of ergodic 
transformations that have as  a model a smooth mapping of a compact manifold preserving a volume 
element?" 
 
Mark Pollicott, Warwick University 
Bowen's dimension formula and rigorous estimates 
In Bowen's 1979 paper (published posthumously) he introduced a now famous formula which is used to  
give the dimension of a conformal repeller  implicitly in terms of the pressure function. This  is his 4th 



most cited publication on MathSciNet.  In 1982, Ruellerelated this to the dynamical zeta  function. In this  
talk we will describe how these ideas can be further developed to give a method  which accurately and 
rigorously estimates the  dimension in  some specific interesting cases. 
 
Yakov Pesin, Pennsylvania State University 
A geometric approach for constructing SRB measures in hyperbolic dynamics 
In dissipative dynamics hyperbolic SRB measures form a class of natural and physically meaningful 
measures supported on attractors and they have a rich collection of ergodic properties (up to the 
Bernoulli property). They were introduced and studied in seminal works of Sinai, Ruelle, and Bowen in 
the case when an attractor is uniformly hyperbolic, in particular, when the map is Anosov. The 
construction of SRB measures in these works uses finite Markov partitions that allow one to represent 
the system as a subshift of finite type. In more general situations one can make use of representing the 
attractor by a countable state Markov shift or a Young tower. I will outline a unified approach for 
constructing SRB measures in hyperbolic dynamics which is pure geometrical in its nature and which 
does not use any symbolic model of the system. This approach can be used to construct SRB measures 
for a broad class of non-uniformly hyperbolic “chaotic” attractors where building a symbolic model of 
the system may not be possible. 
 
Ursula Hamenstaedt, University Bonn 
Amenable actions, Lyapunov exponents and an idea of Bowen 
Given a random walk on a group G and a homomorphism B of G into GL(n,R), simplicity of the Lyapunov 
spectrum for the corresponding cocycle over the Markov shift defined by the random walk is well known 
to be a consequence of algebraic properties of B. We discuss an extension of this simplicity result to 
cocycles over a class of flows with some hyperbolicity properties and with respect to a sufficiently nice 
probability measure. This class of flows includes all geodesic flows on finite volume negatively curved 
manifolds. We also give some applications. The proof uses an idea of Bowen and does not rely on tools 
from random walks. 
 
Jérôme Buzzi, Université Paris-Sud Orsay 
Bowen factors of Markov shifts and surface diffeomorphisms 
Classical theorems of Sinai and Bowen show that diffeomorphisms admit very simple symbolic dynamics. 
More precisely, they are factors of shifts of finite type. These factor maps are usually not injective but 
this failure has a combinatorial description, noticed by Bowen. This "Bowen property" was considered 
by several authors, including Manning (for zeta functions) and Fried (finitely presented systems). 
It turns out that the Bowen property extends to the non-uniform case, namely to the symbolic dynamics 
built by Sarig for surface diffeomorphisms. I will explain the role of this property in the analysis of their 
ergodic theory (joint with Boyle) and especially of the number of measures maximizing the entropy 
(joint with Crovisier and Sarig) as well as lower bounds on their number of periodic points. 
 
Omri Sarig, Weizmann Institute of Science 
Equilibrium states and the ergodic theory of positive entropy  surface diffeomorphisms 
TBC 
 
Jean-Rene Chazottes, CNRS 
Gibbs measures and equilibrium states at low temperature 
We will be interested in what happens to a Gibbs measure when temperature is "low" or goes to 0. Our 
main motivation is to understand how "quasicrystals » can arise. We will deal with lattice models: at 
each site of the d-dimensional  cubic lattice, one can have a finite number of possible states, e.g., 0 or 1. 



We will report on two types of behaviours: 1. the existence (or not) of the limit when temperature goes 
to 0, and what is the nature of the limiting measure when it exists; 2. freezing phase transitions,  that is, 
the fact that for some non-zero critical temperature, the support of the Gibbs measure shrinks 
dramatically and one gets an equilibrium state living on a substitution subshift for all temperatures 
below the critical one. In the latter case, nothing is known for dimension greater than or equal to two. 
 
Alex Blumenthal, University of Maryland 
Lyapunov exponents for small random perturbations of predominantly hyperbolic two dimensional 
volume-preserving diffeomorphisms, including the Standard Map 
An outstanding problem in smooth ergodic theory is the estimation from  below of Lyapunov exponents 
for maps which exhibit hyperbolicity on a  large but non- invariant subset of phase space. It is 
notoriously  difficult to show that Lypaunov exponents actually reflect the  predominant hyperbolicity in 
the system, due to cancellations caused  by the“switching” of stable and unstable directions in those 
parts of  phase space where hyperbolicity is violated. In this talk I will discuss the inherent difficulties of 
the above  problem, and will discuss recent results when small IID random  perturbations are introduced 
at every time-step. In this case, we are  able to show with relative ease that for a large class of  volume-
preserving predominantly hyperbolic systems in two dimensions,  the top Lypaunov exponent actually 
reflects the predominant  hyperbolicity in the system. Our results extend to the well-studied  Chirikov 
Standard Map at large coupling.  This work is joint with Lai-Sang Young and Jinxin Xue. 
 
Anatole Katok, Penn State 
Entropy and lyapunov exponents: rigidity  vs. flexibility 
"The short but very influential and highly quoted Bowen’s 1971 Transactions paper ``Entropy for group 
endomorphisms and homogeneous spaces’’ can be viewed as the starting point for the study of two 
complementary phenomena: rigidity and flexibility for conservative (volume-preserving)  systems. 
Bowen showed that for dynamical systems of algebraic origin, i.e. homogeneous and affine maps and 
flows on homogeneous spaces, the values of metic entropy with respect to Haar measure and 
topological entropy are always the same, and the range of their values (as well as the values of 
Lyapunov exponents) is limited.  
Notice that the only situation beyond the algebraic ones where either invariant can be calculated 
precisely is discrete time Anosov systems on infranilmanifolds, including tori, that are topologically 
conjugate to the algebraic models.  There is a number of situations where the values of those invariants   
determine algebraic systems within a large class of systems. Those are prototype rigidity results.  On the 
other hand, beyond the algebraic case the flexibility paradigm should hold: 
/Under properly understood general restrictions within a fixed class of smooth dynamical systems 
quantitative dynamical invariants take arbitrary values./ 
Most known constructions are perturbative and hence at best  would allow to cover a small 
neighborhood of the values allowed by the model, or more often, not even that, since homogeneous 
systems are often ``extremal’’.  So establishing flexibility calls for /non-perturbative or large 
perturbation constructions/ in large families to cover possible values of invariants. 
Work on flexibility is still in its infancy and in many situations the proper ``general restrictions’’ are not 
fully understood. In this talk  
I will discuss general conjectures and first two results in their direction. 
 
Lai-sang Young, Courant Institute, NYU 
TBC 
 
  


