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Part I

Mini-courses



Parabolic implosion
Mitsuhiro Shishikura

Kyoto University

In complex dynamics, the bifurcation of parabolic �xed points generates complicated and rich phe-
nomena, such as the discontinuity of Julia sets and the creation of Julia sets of large Hausdor� dimension
or positive area. Its analysis also leads to a related renormalization theory, with applications to Siegel
disks and satellite copies of the Mandelbrot set. In the mini-course, we plan to cover:

1. Parabolic �xed points, formal and analytic conjugacies, holomorphic index, Fatou coordinates: Fatou
coordinates are partial conjugacies near the parabolic �xed points to a translation. We review di�erent
construction of Fatou coordinates, their asymptotic estimates and extensions.

2. Perturbation of parabolic �xed points, Fatou coordinates, horn maps and Lavaurs maps: When a
parabolic �xed point is perturbed into a certain direction, one can still de�ne perturbed Fatou coor-
dinates. There will be new orbits which go from one side to the other, and they will introduce new
recurrent orbits. In order to analyze the bifurcation, we de�ne the horn map and Lavaurs map. As
applications, we discuss the shooting problem (landing of rational rays to the Mandelbrot set) and
the discontinuity of the Julia sets.

3. Horn maps and parabolic and near-parabolic renormalization: We discuss a further application of
parabolic implosion. For a perturbation of a parabolic �xed point of a global mapping (polynomial
or rational map), the horn map also has a global property, i.e. it is a branched covering with a �nite
number of critical values. This leads to an invariant class for the parabolic renormalization. From
its perturbation, one obtains an invariant class for near-parabolic renormalization. A construction of
hyperbolic subsets with large (i.e. close to 2) Hausdor� dimension will be given. A possible alternative
approach to positive-area Julia sets (Bu�-Chéritat) will be discussed.



Mating between Rational Maps and Kleinian Groups
Luna Lomonaco

Instituto de Matemática Pura e Aplicada

The analogies between the iteration of holomorphic maps and the action of Kleinian groups were
�rst systematically explored by Dennis Sullivan in the mid-1980s. In his landmark paper [Sul85], where
he famously proved Fatou's conjecture � that rational maps on the Riemann sphere have no wandering
domains � Sullivan introduced what is now known as Sullivan's Dictionary. This conceptual framework
draws deep parallels between the de�nitions, theorems, and conjectures of holomorphic dynamics and
those of Kleinian group theory.

Sullivan emphasized striking similarities between the Fatou set Ff and Julia set Jf of a holomorphic

map f on the Riemann sphere Ĉ, and the ordinary set Ω(G) and limit set Λ(G) of a �nitely generated

Kleinian group G acting on Ĉ. His proof of the no wandering domains theorem was directly inspired by
methods used to establish Ahlfors' Finiteness Theorem in the setting of Kleinian groups, highlighting
the profound conceptual bridges between the two �elds.

Both rational maps and �nitely generated Kleinian groups can be regarded as special cases of holo-
morphic correspondences. An n-to-m holomorphic correspondence on Ĉ is a multivalued map F : z 7→ w
de�ned implicitly by a polynomial relation P (z, w) = 0.

In 1994, Shaun Bullett and Christopher Penrose introduced the �rst family of correspondences that
contains matings between quadratic rational maps and the modular group, and proved that, for a partic-
ular parameter, the correspondence is a mating ([BP94a]). In 2019, Bullett and Lomonaco proved that
this family is a family of matings ([BL20]). Since then, there has been signi�cant activity in the �eld of
complex dynamics concerning holomorphic correspondences that arise as matings between rational maps
and Kleinian groups.

In this minicourse, I will give an overview of the subject.
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The escaping set in transcendental dynamics
Lasse Rempe

University of Manchester

If f is a transcendental entire function, then its "escaping set", denoted by I(f), consists of those
points whose orbits tend to in�nity under iteration. Although the escaping set implicitly occurs already
in the very �rst paper on the iteration of transcendental entire functions, by Fatou in 1926, it was
�rst introduced as an object in its own right by Eremenko in 1989. He proved that the escaping set is
always non-empty, established some of its fundamental properties, and posed a question that became
known as "Eremenko's conjecture". This asked whether all connected components of the escaping set
are unbounded, and was only recently resolved in work with Martí-Pete and Waterman.

This mini-course will give an introduction to the escaping set of a transcendental entire function, and
discuss some recent results.

1. Examples of escaping sets: We will discuss the escaping sets of some explicit transcendental entire
functions (including two studied by Fatou in his seminal article on transcendental dynamics), to
provide examples of the type of structure routinely encountered in escaping sets.

2. The escaping and fast escaping sets: We show that the escaping set of a transcendental entire function
is non-empty, and discuss its fundamental properties. We also discuss an important subset of the
escaping set, known as the �fast escaping set�, which plays an important role in much recent work
concerning the escaping set.

3. The topology of the escaping set: We discuss recent results about the topology of escaping sets,
including positive and negative results related to Eremenko's conjecture.



Part II

Contributed Talks



Matings, captures and parameter spaces
Caroline Davis

Indiana University

We review the constructions of mating and capture. For mating or capturing with a �xed polynomial
(say quadratic and PCF) we relate the two operations and discuss how this organizes parameter spaces.



Modular Mandelbrot set: the tessellations
Pedro Iván Suarez Navarro

Instituto de Matemática Pura e Aplicada

In this talk, we present numerical simulations of the Klein combination locus surrounding the Modular
Mandelbrot set in the parameter space of holomorphic correspondences, as studied by Bullett, Lomonaco,
and Penrose. This locus admits a natural tessellation into tiles induced by the action of the modular group
on the complex upper half-plane. We discuss certain computational aspects related to the visualization
of the tessellation boundaries, which are not yet fully understood.



Towards transcendental Thurston theory
Nikolai Prohorov

Université d'Aix-Marseille

In the 1980's, William Thurston obtained his celebrated characterization of post-critically �nite ratio-
nal maps. This result laid the foundation of such a �eld as Thurston's theory in holomorphic dynamics,
which has been actively developing in the last few decades. One of the most important problems in
this area is the characterization question, which asks whether a given topological map is equivalent to a
holomorphic one. The result of W. Thurston and further developments allow us to answer this question
quite e�ectively in the setting of (postcritically �nite) maps of �nite degree, and it has numerous appli-
cations for the dynamics of rational maps. A similar question can be formulated for the maps of in�nite
degrees (i.e., in the transcendental setting), for instance, for entire or meromorphic postsingularly �nite
maps. However, the characterization problem becomes signi�cantly more complicated, and the complete
answer in the transcendental case is still not known. In my talk, I am going to introduce the key notions
of Thurston's theory in the transcendental setting and present some recent developments in this area.



n/p-rabbit escape regions of Sp and their identifications
Brady Young

University of Rhode Island

The connectedness locus of the parameter space of cubic polynomials can be partitioned into an
in�nite collection of curves denoted Sp. Zero-kneading escape regions of Sp can be understood as the
image of the conformal isomorphism from the sole escape region of S1. From this fact, the conformal
isomorphism can be extended to the boundary of the connectedness locus, and so boundary maps of Sp

can be thought of via maps in S1. We show how the method described by Estabrooks, Sharland, and
Bonifant for describing the boundary of the Basilica region of S2, embedding the quadratic lamination of
the Basilica into parameter space to make identi�cations, can be extended to any Rabbit escape region
in Sp.



Fixed points on the boundary of basins of transcendental

maps
Anna Jové

Universitat de Barcelona

In this talk, I will discuss the question of existence of �xed points on the boundary of basins of
attraction of holomorphic maps. For rational maps, the existence of such �xed points was already known
by Fatou. For transcendental maps, his proof breaks down completely due to the lack of compactness
of the phase space. However, in the class B, due to the expansivity properties near in�nity, we can still
prove an analogous result. The result extends to �nite type maps. This is joint work in progress with
Nikolai Prochorov.



Connectivity bounds of quadrature domains
Rashmita Hore

Tata Institute of Fundamental Research

Quadrature domains are domains in the Riemann sphere satisfying a �nite node quadrature identity.
The problem of topology of quadrature domains is a crucial part of the inverse problem in potential
theory and the study of Hele-Shaw �ows with applications to mathematical physics and �uid dynamics.
The �rst results in the direction of connectivity of quadrature domains were obtained by B. Gustafsson in
the paper Quadrature identities and the Schottky double. In the paper Topology of quadrature domains
by S. Y. Lee and N. G. Makarov, sharp upper bounds for the connectivity of quadrature domains are
established, in terms of the number of nodes and their multiplicities in the quadrature identity. We
employ the Aharonov-Shapiro characterization of quadrature domains in terms of the Schwarz function
and dynamics of Schwarz re�ection maps to provide an alternative proof of the connectivity bounds of
quadrature domains and strengthen some of the bounds in the paper by Lee and Makarov, in terms of
number of singular points on the boundary. Our proof also improves the quadratic upper bound for the
number of singularities obtained by Gustafsson in the paper Singular and special points on quadrature
domains from an algebraic geometric point of view.



Indecomposable continua in exponential dynamics
Radosªaw Opoka

University of Warsaw

We study the dynamics of the exponential maps Eλ : C −→ C de�ned by Eλ(z) = λez, where λ > 1
e .

We prove that for itineraries of a certain form, the set of all points sharing the given itinerary, together
with the point at in�nity, is an indecomposable continuum in the Riemann sphere. These itineraries
contain in�nitely many blocks of zeros whose lengths increase, and they may be unbounded. We prove
that in every such continuum, there exists exactly one point whose ω-limit set contains the repelling
�xed point of Eλ. For every other point, the ω-limit set is equal either to the point at in�nity, or to the
forward orbit of 0 together with the point at in�nity. Thus, we generalize the results of R. Devaney and
X. Jarque concerning indecomposable continua for bounded itineraries.



Thurston Iteration and the Rees Space
Eduardo Ventilari Sodré

Brown University

In the 80s, Thurston gave a topological criterion in terms of multicurves for when a post-critically
�nite branched cover on a 2-sphere has the combinatorics of a rational map. The proof of this fact arises
from converting this question to one of �nding a �xed point for an iteration on a suitable Teichmuller
space. We reconsider this problem through another object, which we call the Rees space, de�ned as an
intermediary covering between the Teichmuller and Moduli Spaces, and to which the iteration descends.
It provides a framework of path-lifting that allows us to reprove the criterion without resorting to
deformation theory, and possibly paves the way for an algorithmic and numerical implementation of
Thurston iteration.



Constructing Slow Escaping Fatou Components
Benjamin Handsaker-Whetton

The Open University

We will begin with an exploration of some key ideas of slow escaping points of transcendental mero-
morphic functions. We will then describe the construction of a certain type of wandering domain, known
as quasi-nested, in which the iterates of points escape to in�nity at certain rates. We will also discuss
ongoing work, in which we are trying to construct examples of Baker domains in which the iterates of
points escape to in�nity arbitrarily slowly, in a tightly controlled manner.



Toy Model for Bi-Critical Irrationally Indifferent At-

tractors
Jossy Russell

Imperial College London

Holomorphic maps that have �xed points with multiplier equal to an irrational rotation exhibit
complicated and rich long term behaviour. The development of the Inou-Shishikura class led authors
such as Cheraghi to study critical orbits via a special non-holomorphic toy model which retains important
topological and geometrical properties. In this talk I will introduce some new ideas about the bi-critical
version of the toy model, for which the extra critical point introduces much more complexity.



On the Baker omitted value of entire functions of un-

bounded type
Sukanta Das

Indian Institute of Technology Bhubaneswar

We study the singular values of entire functions of the form Ek(z) + P (z) where Ek denotes the
k−times composition of ez with itself and P is any non-constant polynomial. It is proved that the full
preimage of each neighborhood of ∞ is an in�nitely connected domain without having any unbounded
boundary component. Following the literature, the point at ∞ is called a Baker omitted value for the
function in such a situation. More importantly, there are in�nitely many critical values and no �nite
asymptotic value and in fact, the set of all critical values is found to be unbounded for these functions.
We also prove that for any natural number n, there is an entire function of order n having Baker omitted
value at ∞. Furthermore, we also give several examples of entire functions having Baker omitted value
at ∞ but having no Baker wandering domain.



Singular Parabolic Implosion
Alex Kapiamba

Harvard University

Parabolic implosion is a powerful tool in complex dynamics which describes the perturbation of
parabolic �xed points. In this setting, a multiple �xed point splits into several �xed points. In this talk,
we will consider some singular perturbations of parabolic �xed points, where the multiple �xed point
may split into �xed points and poles and critical points, and see that parabolic implosion can still be
recovered. Based on joint work with Xavier Bu� and Caroline Davis.



Marked cycle curves over Per1(0) and Per2(0)
Malavika Mukundan

Boston University

Given any holomorphic dynamical system with a marked periodic cycle, we may track the changes in
the marked cycle under perturbations of the system in some ambient parameter family. This gives rise
to a marked cycle curve, which is a branched covering over the parameter family. In this talk, we discuss
marked cycle curves of �xed period over two families: quadratic polynomials, and quadratic rational
maps with a critical 2-cycle. We shall construct cell-decompositions for these curves entirely based on
the combinatorics at certain parameters in the Mandelbrot set. This is joint work with Caroline Davis,
Giulio Tiozzo and Daniel Stoll.



Mating rational maps and circle packings
Miguel Ratis Laude

Universidade de São Paulo

The study of correspondences as realizations of matings between rational maps and Kleinian groups
has gained a lot of traction in recent years. We adapt a construction of Bullett and Harvey to present
matings between certain parabolic rational maps and circle packing representations of Hecke groups that
display a cycle of circles of rotation number 1/4 or 3/4. We also explain the topological limitations of
this construction for other circle packing representations and outline an approach to constructing such
matings via laminations.



Non-autonomous parabolic bifurcation on Möbius trans-

formations
Samantha Sandberg-Clark

Ohio State University

Lavaurs showed that perturbing the function g(z) = z + z2 + O(z3) to get gϵ(z) = g(z) + ϵ2 then
iterating it N times, where N − π

ϵ → 0, converges to the Lavaurs map Lg of g; i.e., (gϵ)
N → Lg.

We call this autonomous bifurcation.
Vivas considered a related problem: what conditions on {ϵk} cause hN ◦ · · · ◦ h2 ◦ h1 → Id. where

hk = z
1−z + ϵ2k.

This is non-autonomous bifurcation.
We build on this work by developing the conditions required on {ρk} and {ϵk} for fN ◦ · · · ◦ f2 ◦ f1

to converge to the identity where fk(z) = ρk
z

1−z + ϵ2k. We then use these results to prove parabolic
bifurcation phenomena in two dimensions for a related class of skew-product maps.



Global elliptic sectors in real time holomorphic flows
Nicolas Kainz

Universität Ulm

The geometric description of the phase space of holomorphic dynamical systems with real time is
a crucial research �eld in complex dynamics. In this context, the globalization of local structures is of
particular interest. For example, the local structure of an equilibrium of order m ∈ N \ {1} has already
been su�ciently investigated and characterized. Locally, there exist 2m−2 elliptic sectors, all consisting
of homoclinic orbits tending to the equilibrium in both time directions, cf. [1, 2, 3, 4, 5].

Now the question arises how this local structure can be globalized using analytical tools, as is the
case, for example, with the basin of attraction of nodes and foci. I present a method to de�ne a global
elliptic sector based on so-called "sector-forming orbits" and show some topological properties for it: The
global elliptic sector is open, �ow-invariant, path-connected, and simply connected. Moreover, all orbits
are nested inside each other, consistent with the intuitive notion of an elliptic sector. Furthermore, for
the case m ≥ 3, it coincides with the naively de�ned global elliptic sector, which merely contains all
homoclinic trajectories with adjacent de�nite directions. This gives us an analytic precise de�nition of a
globalization of a locally de�ned elliptic sector, together with important and useful topological properties.

In addition, this makes it possible to investigate the geometrical structure that can occur between
two global elliptic sectors with no common boundary near the equilibrium. In this context, the question
also arises as to how many so-called �heteroclinic regions� can appear between two such sectors.
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Compactified Hurwitz spaces and rational dynamics
Darragh Glynn

University of Warwick

Hurwitz spaces parametrise rational maps with marked points that satisfy prescribed branching
conditions. These spaces arise non-dynamically, but they play a signi�cant role in the study of rational
dynamics, particularly in the study of Thurston maps. In 2003, Abramovich, Corti and Vistoli described
a smooth compacti�cation of Hurwitz spaces. We discuss how this compacti�cation can be understood
combinatorially and how we can apply this perspective to the dynamics of Thurston maps.



Recurrence results for inner functions
Ayesha Bennett

University of Cambridge

In this talk we will discuss the recurrence properties of compositions of inner functions, a subclass of
self-maps of the unit disk for which radial limits exist almost everywhere on the boundary. Viewing these
maps on the boundary as a dynamical system, we may ask about the measure of the associated shrinking
target set and recurrent set. In recent work of Benini, Evdoridou, Fagella, Rippon, and Stallard, they
obtain results about the boundary orbits of forward compositions of inner functions, which hinge on
a 0-1 law for the shrinking target set. This has applications to the study of wandering domains in
transcendental dynamics. I will discuss progress on recurrence questions for this class of maps, focusing
on a zero-one law for the recurrence set.



Carleman approximation without critical points
Beno U£akar

University of Ljubljana

The classical Carleman approximation theorem states that any complex-valued continuous function
on the real line can be approximated by an entire holomorphic function such that their di�erence along
the real line is bounded by a positive continuous error function. Closed sets on which we have this kind
of an approximation result are called Carleman sets. It turns out that for certain Carleman sets, one
can require that the approximating entire function has no critical points. We discuss this improvement
and some of its applications in complex dynamics.



Uniformization of tongues in double standard family and

variation of the chaotic set
Anubrato Bhattacharyya

Presidency University

In 2007, Michal Misiurewicz and Ana Rodrigues studied following family of maps on circle R/Z by
the name of Double Standard Maps (DSM)[MR07].

fa,b(x) = 2x+ a+ b/πsin(2πx) mod 1, a ∈ R/Z, 0 ≤ b ≤ 1

Tongues are subsets of the parameter space, P = (a, b) ∈ R/Z× [0, 1]. We will say that a parameter
(a, b) is in some tongue if fa,b has an attracting periodic cycle. By modifying the method used by
Dezotti, we show that there is a real analytic Di�eomorphism from any Tongue onto D [0, 1], giving us a
parametrization. The map fa,b is also semiconjugate to the Doubling map for any (a, b) ∈ P, so fa,b has
topological entropy greater than or equal to log 2. By a result of Miyazawa in [Mi02], fa,b is Devaney
chaotic on an in�nite closed invariant subset of R/Z. For a parameter (a, b) in some tongue let Ca,b be
the complement of the basin of attraction of fa,b. It is clear that Ca,b supports the full entropy and it
also turns out to be the maximal set of Devaney chaos. Using tools from thermodynamic formalism, we
show that (a, b) → dimH(Ca,b) is a real analytic map from the tongue to the real line; where dimH(Ca,b)
denotes the Hausdor� dimension of Ca,b. We use ideas similar to the proof that the Hausdor� dimension
of the Julia set varies analytically inside a hyperbolic component of the Mandelbrot set.



Density of stable interval translation maps
Leon Staresinic

Imperial College London

Interval Translations Maps (ITMs) are a natural generalisation of the well-known Interval Exchange
Transformations (IETs). They are obtained by dropping the bijectivity assumption for IETs. As such
they are exactly the �nite piece-wise isometries of the interval. There are two types of ITMs, �nite-type
and in�nite-type ones. They are classi�ed by their non-wandering sets: it is a �nite union of intervals
for �nite-type maps, and contains a Cantor set for in�nite-type maps. One of the basic questions in the
�eld is: How prevalent is each type of map in the parameter space? In this work, we show that the stable
maps form a dense set in the parameter space of ITMs with a �xed number of intervals, thus showing
the prevalence of �nite type maps in the topological sense. The key ingredient of this work is a theorem
about linear independence of certain critical itinerary vectors.



Mixing and central limit theorems for Hénon maps
Marco Vergamini

Scuola Normale Superiore di Pisa

Let f be a complex Hénon map and µ its unique measure of maximal entropy. Recently, Bianchi-
Dinh proved that µ is exponentially mixing of all orders for all Hölder observables, and that all such
observables satisfy the central limit theorem with respect to µ. De Thélin-Vigny generalized these results
for a certain class of bounded plurisubharmonic observables. We prove that these properties hold for all,
not necessarily bounded, plurisubharmonic observables. This is a joint work with Hao Wu.



Pi in the Mandelbrot set everywhere
Oscar Scherz , Paul Siewert, and Dierk Schleicher

Humboldt-Universität zu Berlin, University of Cambridge, and Université d'Aix-Marseille

Soon after the Mandelbrot set became popular in the 1980's, a mysterious observation called �pi in
the Mandelbrot set� was observed; it concerned the bifurcation parameters c = 1/4, −3/4, and −5/4.
This phenomenon was proved in 2001 by Klebano�, but without conceptual explanation; it was even
popularized in a �Numberphile� video.

We introduce this phenomenon, we show that it occurs at all bifurcation parameters in the Mandelbrot
set, and we provide a conceptual explanation for why pi occurs naturally.

This is joint work by the three speakers together with Thies Brockmöller and Nedim Srkalovic (Ham-
burg).



Area of the postcritical set of any neutral quadratic

polynomial
Willie Rush Lim

Brown University

The postcritical set P (f) of a polynomial f is the measure-theoretic attractor of f on its Julia set. I
will discuss a recent result which asserts that if f is quadratic polynomial with a neutral periodic point,
then P (f) always has zero area. The proof is an application of Dudko-Lyubich's uniform a priori bounds
on sector renormalization.



Thurston's iteration for entire functions with infinite

post-singular set
Konstantin Bogdanov

Saarland University

The celebrated theorem of W. Thurston provides us with a criterion of when a topological model of
a post-critically �nite rational function is combinatorially equivalent to a �genuine� rational function.

We introduce a generalisation of this theorem to a big class of models of entire functions with the
in�nite post-singular set (e.g., with escaping singular orbits). The class is de�ned by a so-called asymp-
totic area property, implying that the asymptotics tracts ��ll� all space near in�nity, and including many
explicitly given entire functions such as the cos-family and the structurally �nite family.



MME for mating correspondences
Vanessa Matus de la Parra

Stony Brook University

In this talk, we will introduce a particular family of holomorphic correspondences on the Riemann
sphere that are �matings� of rational and group behaviors. These correspondences were studied by
Bullett-Penrose, Bullett-Harvey, Bullett-Haisinsky, Bullett and Bullet-Lomonaco, and live in the gap
between modular and weakly modular correspondences. We will talk about this mating, and how it
helps us construct the measure of maximal entropy.



A dynamical compactification for monomial maps in two

complex dimensions
Samanta Santos Avelino Silva

Instituto de Matemática Pura e Aplicada

Given a matrix M =
(
a b
c d

)
in SL2(Z), its associated monomial map

fM

(
x
y

)
=

(
xa yb

xc yd

)
de�nes a biholomorphism of (C∗)2 that preserves the torus |x| = |y| = 1. However, this map (or its
inverse) may not be de�ned at points on the coordinate axes, and the asymptotic behavior �near in�nity�
is not easily described. To address these issues, we construct a natural dynamical compacti�cation for
such maps. Our approach uses the Stern-Brocot tree to index an in�nite sequence of blow-ups, yielding
a compact pro-algebraic variety that contains (C∗)2 as a dense subset and on which the monomial map
extends to an (almost) analytic map.

This construction can be seen as an adaptation of the �Farey blow-up� technique introduced by
J. Hubbard, P. Papadopol, and V. Veselov in 2000, developed to give a dynamical compacti�cation of
the Hénon map.



Improvement of Newton's method
Mi Hu

University of Oslo

I will discuss an improvement of Newton's method. The main discovery of this method is that the
boundaries of the basins of the roots of polynomials seem smooth in numerical experiments. In this talk,
I will present a rigorous proof that for holomorphic polynomials, the basins of the roots have indeed
smooth boundaries. This is joint work with J. E. Fornaess, T. T. Truong, and T. Watanabe.



Analytic continuation of the inverse of the Koenig func-

tion
Techheang Meng

University College London

It is known from Fatou's theorem that any rational function of degree at least two must admit a
critical point in an immediate basin of attraction. This statement is equivalent to the fact that analytic
continuation of the inverse g(z) of the Koenig function has branch points. In a joint work with Halburd,
Korhonen, and Liu, we show that in the case g(λz) = λg(z)+ g(z)2, 0 < λ < 1, the Riemann surface of y
can be described in detail how its branch points are distributed on each Riemann sheet. I will illustrate
this example in the talk and address a question in the higher degree case. The role of g arises as a
particular solution of some discrete equations, which is an interest in integrable systems.



Universal quasiconformal trees
Fotis Ioannidis

University of Tennessee

Quasiconformal trees are metric trees that are doubling and the diameter of each arc is comparable
to the distance to its endpoints. Quasiconformal trees appear naturally in many areas including complex
dynamics (many semi-hyperbolic polynomials have Julia sets quasiconformal trees). In this talk, we
investigate the quasisymmetric embeddability of a large class of quasiconformal trees into the complex
plane . En route, we investigate the existence of universal quasiconformal trees. Our results resolve two
open questions posed by Bonk and Meyer in 2022 and provide a partial answer to a question posed by
Bonk and Meyer from 2020. This is joint work with E.-K. Chrontsios-Garitsis and V. Vellis.



On discs contained in filled Julia sets
Przemysªaw Sprus

Jagiellonian University in Krakow

We present some results concerning closed discs contained in the �lled Julia sets associated with
polynomials fc(z) = z2 + c mostly for c ∈ [−2, 1/4] but also some other values. We investigate also
a few non-autonomous Julia sets. As an application we show that the pluricomplex Green function
associated with the non-autonomous Julia set of the sequence (fcn)

∞
n=1 is Hölder continuous, provided

(cn)
∞
n=1 ⊂ D(0, 1/4).



On certain combination theorems
S. Viswanathan

Tata Institute of Fundamental Research

E�orts in combining two di�erent dynamical systems has shed light on deformation spaces of Kleinian
groups. In this talk we report on a work in progress, wherein we present a single framework to combine
several Kleinian groups (uniformizing genus 0 orbifolds) with hyperbolic rational maps. This naturally
gave us examples of algebraic correspondences residing on higher genus Riemann surfaces.



Julia sets of differing dimensions
Peter Rose

University of Nottingham

The study of the properties of Julia and Fatou sets is central to complex dynamics. In particular, the
Julia set often exhibits fractal-like properties. There has been a great deal of research into the possible
fractal dimensions of Julia sets. Two examples of such fractal dimension are packing dimension and
Hausdor� dimension. For a polynomial Julia set, it is unkown whether these two types of dimensions can
di�er. However, the Julia set of a quasiregular map of polynomial-type (a higher-dimensional analogue
of an analytic map) may exhibit this property. We present an example of such a quasiregular map whose
Julia set is in fact a McMullen-Bedford carpet.



Infinitely many ergodic measures with infinite entropy
Anna Miriam Benini

Università di Parma

Let f be a transcendental entire function in class B with �nite order of growth. We show that we can
construct in�nitely many ergodic measures with in�nite entropy whose support is the Julia set. This is
in contrast with the rational setting in which the measure of maximal entropy is unique. This is joint
work with Leandro Arosio, John Erik Fornaess and Han Peters.



On the boundary of an immediate attracting basin of a

hyperbolic entire function
Walter Bergweiler

Christian-Albrechts-Universität zu Kiel

Let f be a transcendental entire function of �nite order which has an attracting periodic point z0
of period at least 2. Suppose that the set of singularities of the inverse of f is �nite and contained in
the component U of the Fatou set which contains z0. Under an additional hypothesis we show that the
intersection of ∂U with the escaping set of f has Hausdor� dimension 1. The additional hypothesis is
satis�ed for example if f has the form f(z) =

∫ z

0
p(t)eq(t)dt+c with polynomials p and q and a constant c.

The result generalizes a theorem of Bara«ski, Karpi«ska and Zdunik dealing with the case f(z) = λez.
The hypothesis that all singularities of the inverse are contained in one component U of the Fatou set

is essential: If this is not the case, then the intersection of ∂U with the escaping set may have Hausdor�
dimension 2.

The results are joint work with Jie Ding.
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