Early Stage Researchers:

Agnieszka Badenska was working with the University of Warwick under the supervision of Sebastian van Strien on a 6 months contract which ran from 1 February to 31 July 2008. She investigated various types of conjugacies and rigidity properties in some families of transcendental meromorphic functions. She also studied statistical properties (LIL, ASIP) of hyperbolic meromorphic functions satisfying so-called rapid derivative growth condition and whose dynamics is conjugate to a shift map over a countable alphabet. 
Kuntal Banerjee commenced postgraduate study on 1 March 2007 with the Centre National de la Recherche Scientifique under the supervision of Xavier Buff.  His studies will focus on the length of the intervals on which the rotation number function rho takes rational values for a standard two parameter family like f_{a,t}(z)=z+t+azin (2 pi z).  

He plans to study how this length depends on the rotation number.  He will generalize to the settings of circle diffeomorphisms, results obtained by Arnaud Chéritat concerning the asymptotic size of a parabolic germ.  He will study how this length is related to linearization problems via small divisors problems.

He will then study the Lebesgue measure of the set of parameters t (for fixed ‘a’) for which the rotation number is irrational.  In particular, he will look at how this Lebesgue measure depends on the family with respect to parameter ‘a’.

He will then try to extend his results to other settings such as the standard family of the family of Hénon maps.

Balazs Barany was working with the IMPAN under the supervision of Michal Rams on a 12 months contract which runs from 28 August 2008 to 27 August 2009. He is interested in the absolute continuity problem of the invariant measure of iterated function systems with overlaps. He will investigate non-linear iterated function systems by using transversality condition, and also by random perturbation. He is interested in also to examine the Hausdorff-dimension of some special IFS with overlaps.

Anna Benini commenced her PhD at Stony Brook University under the supervision of Prof M Lyubich in September 2005. She is currently working within the CODY project, under the supervision of Prof. N. Fagella in Universitad de Barcelona.  Her research interests are focused on one-dimensional complex dynamics, especially iteration of the complex exponential map e^z + c.  As in many other one-dimensional holomorphic families of functions, one of the active topics is the so called "Rigidity Conjecture": to each parameter is assigned a combinatorial label, given by the set of rational rays landing together in that dynamical plane, and the conjecture claims that this combinatorial label is sufficient to determine uniquely the actual holomorphic map except when the map is hyperbolic.  This conjecture would imply the density of hyperbolicity conjecture.
Current and past work involves dealing with specific cases of the rigidity conjecture, namely postcritically finite maps and non-recurrent parameters; the techniques involved range from quasiconformal mappings to topological and dynamical tools, especially the interplay between dynamical and parameter plane. 

Future research plans include broadening the families of maps under consideration and possibly move to higher dimensional parameter spaces or Henon maps, most likely staying in the transcendental setting.

Victor Cruz commenced postgraduate study on 1 September 2007 in Universitat Autònoma de Barcelona under the supervision of Joan Mateu and Joan Orobitg.  He is currently working with the research of Kari Astala in Finland.  His studies will focus on two issues.  The first is related to quasiconformal mappings.  He is interested in finding properties of solutions to Beltrami equation with Beltrami coefficient having gradient as in a Lorentz space. 

The second issue is less precise and more ambitious.  He considers a similar Beltrami equation that involves second order partial derivatives and he is interest in finding property of some kind of solution.

Asli Deniz, was originally employed in an 12 month ESR position in the University of Barcelona, under supervision of Nuria Fagella. She is mainly interested in the class of Entire Transcendental Functions, with two singular values, one of which is critical and the other is asymptotic. This would be the transcendental analogue of the space of cubic polynomials.

She worked on the topology of the main hyperbolic component of these families, i.e., the set of parameter values for which there is an attracting fixed point with an immediate basin of attraction containing the two singular values and to start with, she focuses on the case, where the critical value is fixed and the asymptotic value is free. 

She is also interested in, by developing the approaches for the case of Polynomial and the Exponential Maps, investigating parametrization of the main capture component and internal rays and studying the parametrization of limbs bifurcating from this component, which involves the study of rays in dynamical plane and parameter slices.
On 1 April 2010 Asli joined the research team of Carsten Lunde Petersen in RUC on a 9 month contract.  She will continue researching within the same research area.  
Kealey Dias initially commenced a 12 month Early Stage Researcher position on the 21 October 2010 at Christian-Albrechts University of Kiel under the supervision of Walter Bergweiler, this post has now been extended until 31 December 2010. This project will focus on exploring various active areas of modern geometric function theory (GFT) to obtain a deeper understanding of fundamental questions in GFT, while developing links to other fields of mathematics and determining a broader scope of possible applications, in particular to dynamical systems.

In particular, she will analyze quasi-conformal and quasi-regular maps in higher dimensions, leading to the study of the dynamics of quasi-regular maps. Similar generalizations and consequent applications will be investigated for the other active areas of GFT.

Kealey is additionally interested in the study of holomorphic vector fields on Riemann surfaces, including the classification of their global structure and the study of the topological and geometric properties of parameter space.

Hugo Duminil-Copin. Hugo Duminil's research program is concerned with the properties of lattice models appearing in statistical physics. For a number of those extensive predictions exist in physics literature, suggesting that at critical temperatures they are conformally invariant in the scaling limit.  However this was proved only for a handful of cases. For such models, it appears that the behavior in the subcritical phase could be described by the so-called massive harmonic functions. The goal of the project is to explore more deeply connections between subcriticality (for instance exponential decay of correlations) and massive harmonicity. The project is to find possible applications of discrete holomorphic observables to rigorously establishing critical temperature values for a range of 2D lattice models. Some progress was already obtained for the Ising model, possibly providing a simpler proof (in this case the result is already known).
David Faerm is researching at IMPAN in the research team of Feliks Pryztycki.  His appointment commenced on 1 January 2010 and he is researching in the area of hyperbolic dynamics, expanding maps on the interval, dimension theory of dynamical systems

Sebastien Godillon is researching at Roskilde University in Denmark under the supervision of Carsten Lunde Petersen on a 6 month contract which started on 1st February 2009. His PhD (to be completed) was supervised by Tan Lei at the University of Cergy in France. His studies will focus on the dynamic of the component exchange maps for rational maps with disconnected Julia set. He plans to describe these dynamical systems by some combinatorial trees. He will show that these trees allow to understand all the dynamic of a rational map on its Julia set in the disconnected case from the one in the connected case. He is hopping to characterize rational maps with disconnected Julia set by a data object which contains the informations of the combinatorial tree and the informations of other rational maps with connected Julia sets. He is also studying how these works are linked with the Thurston theorem.

Konstantin Izyurov commenced postgraduate study on 16 August 2007 with Université of Genève under the supervision of Stanislav Smirnov.   His CODY contract ended on 15 August 2008, but he continues his studies sponsored from other sources.  His studies focussed on the properties of lattice models in statistical physics, in the framework of their connections to SLE.  For a number of these models there is a prediction made by physicists that they are conformally invariant in the scaling limit, but such a prediction is only proved by now for a few of them.  The powerful too for proving such conjectures and establishing some other properties of lattice models is SLE.  The goal of the project is to prove some properties of lattice models (mainly connected to (expected) conformal invariance) by studying some analytic structures connected to the model.
Slawomir Kolasinski is working in the regularity theory of solutions of systems of PDE's originating from geometry and variational problems. His studies have focussed on the so called H-systems, which describe hyper-surfaces of prescribed mean curvature. It is known, that if the dimension of the surface is 2, then all weak solutions to the H-system are regular.  These will also be a part of his PhD thesis. His research is also connected with other mathematical theories and methods like quasiconformal mappings, geometric measure theory, harmonic analysis or potential theory. In particular, solutions of H-systems are closely related to harmonic and p-harmonic mappings and also to quasiregular mappings. Therefore my goal is also to develop different properties of these mappings.

Ferry Kwakkel commenced postgraduate study on 1 January 2007 with the University of Warwick under the supervision of Sebastian van Strien.  He aims to study the wandering domains problem in dimension two.  In dimension one, the dynamics on the circle has an elegant description, both from the point of view of topology (Poincare) and geometry (Denjoy).  Poincare classified the topology of dynamics on the circle and Denjoy proved that, given enough smoothness of the maps, these maps are equivalent to a rigid rotation.  The concept of a wandering interval plays an important role in describing the geometry of the dynamics.  The two-dimensional case is much harder; the extra dimension introduces many new phenomena and corresponding subtleties that make it harder to give a concise description of the dynamics on a surface.  He will focus on the torus case, as this surface is the natural generalisation to two dimensions of the circle. 

Luciana Luna Lomonaco commenced an ESR position in the University of Roskilde on the 1st September 2009, under the supervision of Carsten L. Petersen. She is working on Parabolic-like mappings. Parabolic-like mappings is a pun on the well known hyperbolic counter part polynomial-like mappings. Polynomial-like mappings is a class of holomorphic branched coverings f : U’ → U of degree d ≥ 2 with U ≈ U’ ≈ D, which were originally singled out and studied by Douady and Hubbard in a groundbreaking paper [D-H]. Polynomial-like mappings appear abundantly in holomorphic dynamics, in particular in the study of renormalization. A polynomial-like mapping of degree d ≥ 2 is naturally characterized by two disjoint sub-dynamical systems called the internal class and external class of the mapping. The external class can in appropriate coordinates be viewed as a degree d real-analytic orientation preserving and strongly expanding (hence hyperbolic) covering of the unit circle by itself. 

A parabolic-like mapping is similar, but with the external class parabolic, i.e. with (a) parabolic orbit(s) and thus only weakly expanding. Pictures suggest that parabolic-like mappings are also abundant and may come in families of parabolic-like mappings, much like polynomial-like families. 

The project is to formalize the notion of parabolic-like mappings in an operational way. Study their properties and deformation spaces. Define a notion of “full” parabolic-like families and study their properties. Prove existence of “full” parabolic-like families of mappings in candidate parameter spaces, such as the moduli spaces of cubic polynomials and quadratic rational maps, and study the consequences of the presence of such “full” families. 

Laurent Marin is researching at the University of Helsinki  under the supervision of Kari Astala on a 12 month contract which started on 1st October 2008.  His PhD (to be completed), entitled ‘Dynamical upper bounds in quantum mechanichs’ was supervised by Serguei Tcheremchantsev and Michel Zinsmeister at the University of Orleans, France.  His project is in the area of dynamical systems especially those arising from quantum mechanics which continues the work started in his PhD thesis.
Nga Nguyen researching in CNRS, France on a six month contract which commenced on 1 July 2010.  Researching into modelling for the growth of cites (or urban growth).  This growth applies the random processes in probability such as random walk, Brownian motion, percolation model, and some method in complex analysis to represent the relation among the random variables in the model of the cities. They create the fractals with their properties. My work is studying modelling urban growth using the percolation model and Fourier filtering method. This method was used in modelling the growth of Berlin city successfully.
Liviana Palmisano is based in IMPAN under the supervision of Feliks Przytycki from 29 September 2010 to 29 December 2010. Her research will focus on low-dimensional dynamics. She is working on weakly order preserving circle maps with a flat interval, which are differentiable even on the boundary of the flat interval. She calcules the Hausdorff dimension of the non-wandering set and she find a sharp transition from degenerate geometry to bounded geometry depending on the degree of the singularities at the boundary of the flat interval.

Joscha Proncho researching at TEI of West Macedonia under the supervision of Antonios Bisbas on a 2 month contract which commenced on the 1st August 2009.  He is interested Banach Space Theory and Stochastic Analysis, especially in characterizations of subspaces of Lp, symmetric structures in Banach spaces and Gaussian random matrices.

Remus Radu is based in Greece in the research team of Antonios Bisbas on a 6 month contract, commencing on 1 February 2010, now extended to 8 months ending on 25 September 2010.  He aims to construct topological models (called "pinched ball" models) for complex Hénon maps with an attracting cycle of period two (for example, Hénon maps that are small perturbations of z2+c, with |c+1|<1/4). Two important tools in this context are holomorphic motions and perturbations of hyperbolic maps. The underlying model where the nontrivial pinching takes place is the unit 3-sphere with a solenoid removed. The pinching is done inside the unit 4-ball. Quotienting by the induced equivalence relation will give a model for the set K+ (points that do not escape in forward time under the Hénon map). The one-dimensional analogue is the pinched disk model for the filled-in Julia set. We also need to prove that there are indeed Hénon maps with these properties, i.e. conjugated to our models. We are especially interested in constructing models for Hénon maps that do not come from small perturbations of polynomials. This requires understanding the parameter space for Hénon maps, where the phenomenon of "fingers" appears.

In one dimension, cubic polynomials also exhibit fingers. As a subproject, we wish to describe the set of complex parameters ‘a’ for which z3+az2-z has small perturbations with finger-like appearance. In particular, for fixed ‘a’ such that one of the critical points of z3+az2-z lands at the indifferent fixed point z=0, the ‘b’ parameter plane of z3+az2+(b-1)z has infinitely many fingers emerging from the origin b=0.

Henry Reeve is based in IMPAN under the supervision of Feliks Przytycki from 15 February 2010 to 14 May 20101.  His research will focus on dimension theory in dynamical systems. The dimensional properties of conformal systems satisfying the open set condition are now reasonably well understood; the Hausdorff and Minkowski dimensions are specified by Bowen’s equation and the singularity spectrum is given by a smooth concave curve.  However, much less is known for more general systems. He intends to study the multifractal properties of non-conformal systems and will begin by investigating Gatzouras-Lalley Carpets.

Irene Inoquio-Renteria worked with IMPAN under the supervision of Feliks Przytycki, from 1 September 2007 until 28 February 2008  She developed the theory of Thermodynamic Formalism for invariant subsets of countable shift, these subsets encode the dynamics of some transcendental maps, one particular example is the Exponential map.  She hoped to find other entire or meromorphic maps, to apply this theory (Variational principle, existence and uniqueness of equilibrium measures in this context).  She was also interested in some applications such as statistical properties (e.g. LIL, or pointwise CLT, return time statistics).

Jordi Canela Sanchez is working in Kiel under the supervision of Walter Bergweiler on a 12 month contract from 1 October 2009.  His research is mainly focussed on the dynamics of entire transcendental functions. In particular, he is studying Siegel disks and the geometrical properties of its boundaries.
Nina Snigireva was researching at TEI of West Macedonia under the supervision of Antonios Bisbas on a 4 month contract which started on 1st October 2007 and ended on 31 Janaury 2008.  Her PhD, entitled “In-homogeneous self-similar sets and measures ” was supervised by Lars Olsen at the University of St Andrews, Scotland. Her project is in the area of multifractal and harmonic analysis of in-homogeneous self-similar measures which continues the work started in her PhD thesis. 
Michal Szostakiewicz  is studying thermodynamical formalism of endomorphismes of projective spaces. In particular, involving statistical properties of non-maximal measures introduced by Urbanski-Zdunik. In addition, he is also interested in applying geometric coding tree techniques to these maps.
Raluca Tanase  is based in Greece in the research team of Antonios Bisbas on a 6 month contract, commencing on 1 February 2010, now extended to 8 months ending on 25 September 2010.  She commenced her Ph.D. studies at Cornell University on 1 September 2007 under the supervision of John Hubbard.

Consider the standard family of complex Hénon maps Ha,c(x,y) = (x2+c-ay, x). Let D be the unit disk in the complex plane, and U+ the set of points that escape to infinity under forward iterations of the Hénon map. We know (by a theorem of Hubbard and Oberste-Vorth) how to analytically describe the escaping set U+ as a quotient of 
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 by a discrete group of automorphisms (a,c isomorphic to Z[1/2]/Z.  EQ 
She would like to extend this description to 
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, with a view that the set of discontinuities of the group (a,c might have an important relation with the topology of the boundary J+ of U+. We start by understanding this extension in the simplest case of Hénon maps that are small perturbations of polynomials x2+c, where ‘c’ is inside the main cardioid of the Mandelbrot set. We also have a preliminary description involving the non-transversality locus (ntl) invariant of linked-solenoid mappings.
_1330494258.unknown

_1330495380.unknown

