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We present briefly some of my research accomplishments, citations, and invitations for
research visits. In the last 30 years, one of the most successfull developments in Dynamical
Systems has been the use of thermodynamical formalism for problems in fractal dimension
and smooth ergodic theory. For example several of the recent Fields medalists, S. Smirnov, E.
Lindenstrauss, C. McMullen, J.C Yoccoz, work in these and related fields.

Most of my research was in smooth ergodic theory and thermodynamic formalism, applied to
dimension theory in hyperbolic dynamics, fractal geometry, conformal and complex dynamics,
and stochastic properties for various types of measure-preserving systems.

In 1999 I finished my PH.D at University of Michigan, whose mathematics department
ranks consistently among the 10 best in the USA. My PH.D supervisor was Prof. John Erik
Fornaess, one of the top mathematicians in the world, and also one of the founders of higher
dimensional complex dynamics.

After the PH.D, I applied and obtained a visiting assistant professorship at Texas A&M
University, one of the top 20 mathematics departments in USA; I was there in the period 1999-
2001. Later, in 2002 I had a visiting professorship at Univ. of North Texas, where I worked
with Prof. M. Urbanski, one of the best known researchers in the world in Dynamical Systems.

I also held other academic positions for various durations at several prestigious universi-
ties and institutes abroad, among them: Institut des Hautes Études Sciéntifiques (IHÉS),
Paris, November-Dec 2013 and Aug-Sept 2014; Univ. of Bremen, Germany, March-May 2012;
Max Planck Institut, Bonn, May 2011; Univ. of North Texas, February-March 2007; Insti-
tuto de Matematica Pura e Aplicada (IMPA), Rio de Janeiro, Brazil, February 2008; Erwin
Schrödinger Math Institute, Vienna, Austria, June 2008; Univ. of North Texas, Sep. 2004;
MSRI, Berkeley, Sep. 2004; Univ. of Pisa-Centro de Giorgi, Pisa, Italy, Nov. 2004; Inst
Mathematics Polish Academy (IMPAN), Warsaw, Apr. 2004; Scuola Normale Superiore, Pisa,
Italy, Apr. 2002, etc.

I have published so far over 34 research papers, most of them in known ISI journals, such as:
Math. Annalen (2013, 1999), International Math Res Notices (2013), Ergodic Theory Dynam
Syst (2011, 2011, 2002), Math Zeitschrift (2011), Discrete and Cont Dynam Syst (2012, 2008,
2006, 2001), Bulletin London Math Soc (2010), J Stat Physics (2013, 2011, 2010), Commun
Contemp Math (2004), Mathematical Proceed Cambridge (2010), Monatshefte Math (2012),
Canadian J Math (2008), Proceed American Math Soc (2013, 2011), Nonlinear Analysis (2010),
Houston J Math (2005), J Math Analysis and Appl (2012), etc.

Together with M. Urbanski (U. North Texas), we published in 2013 a section of the book
on ”Fractal Geometry and Dynamics in Pure and Applied Mathematics”, in the Contemporary
Mathematics series, vol. 600, from the American Mathematical Society. I also had several other
invited articles, in Discrete Cont. Dynam. Systems, Oberwolfach Reports, Révue Roumaine
Math. Pures Appl., and in Ann. Univ. Bucharest.
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In 2013, I wrote also my Habilitation Thesis, entitled ”Smooth Ergodic Theory and Dimen-
sion in Dynamical Systems”, at IMAR, Bucharest.

I collaborated over time with well-known mathematicians such as: M. Urbanski (U. North
Texas), J.E Fornaess (U. Michigan), B. Stratmann (U. Bremen), M. Abate (U. Pisa), M. Denker
(U. Göttingen), M. Roychowdhury (U. Texas-Edinburg), Z. Nitecki (Tufts U.), etc.

I was on the Global Organizing Committe of the 8-th International Conference on Dynamical
Systems and Differential Equations, Dresden, Germany, 2010, a conference with over 1000
participants. In 2004-2005, I co-organized and participated in the ”Dynamics and Ergodic
Theory” Exchange Program between the Polish and the Romanian Academies.

I was grant director (PI) for a PN II-Idei PCE research project, from CNCSIS (Romania)
during 2009-2011, leading a team of 4 members. I was principal investigator, or member also
in other research projects at IMAR. In 2007, I held a research fellowship within an NSF grant
at Univ. North Texas (director M. Urbanski). CNCSIS awarded me several prizes, for papers
published in the period 2008-2012.

Since 2011, I am on the Editorial Board of the ISI journal Discrete and Continuous Dynam-
ical Systems-series S (USA).

Our results have been cited, for example: by Okuyama in Michigan Math J. 2010; by Sumi
and Urbanski in Advances in Math, 2013; by S. Nakane in Ergodic Th Dynam Syst, 2013; by
Diller et al., in Annales Sciéntifiques de l’École Normale Supérieure, 2010; by Dinh and Sibony
in Lecture Notes in Math 2010; by Chen et al., in Pacific J Math, 2012; by Wang et al. in
Nonlinear Analysis, 2013; by Gkana et el. in International J Nonlinear Sci, 2013; by Nitecki in
Real Analysis Exchange 2003/2004, etc. Citations are detailed at the end of this Report.

One of my research directions has been the theory of hyperbolicity for endomorphisms. For
non-invertible maps, the dynamical behaviour is very different than in the case of diffeomor-
phisms and there appear many new phenomena, for which one has to create new methods. For
endomorphisms, local unstable manifolds do not form a foliation, there may be uncountably
many local unstable manifolds through a point, and they may intersect both inside and outside
the fractal Λ.

We gave new examples of endomorphisms with strong non-invertible behaviour, and studied
the consequences of hyperbolicity in their case. A family of such examples, which present
uncountably many unstable manifolds through certain points, and for which the fiber Hausdorff
dimension also behaves differently than in the diffeomorphism case, was given in our paper in
Math. Zeit 2011. In that paper we found a new type of Newhouse phenomenon for intersections
of Cantor sets in fibers, which translates into a class of skew products which are far from being
homeomorphism on the respective basic sets, but also far from being constant-to-1. Our class
of examples is significant since it gives endomorphisms on actual fractals (non-Anosov), and
involves a completely different technique to obtain examples with uncountably many unstable
manifolds through a given point, than the toral examples given by Przytycki. We studied also
holomorphic endomorphisms on P2C, and complex disks given by stable/unstable manifolds.

We also studied thermodynamical formalism and statistical properties for invariant measures
on folded fractals (for eg in our paper from Discrete Cont Dyn Syst 2006). In this theory, we
employed frequently equilibrium (Gibbs) measures of Hölder continuous potentials, which were
shown to have good properties on iterates of Bowen balls. The Sinai-Ruelle-Bowen (or SRB)
measures were introduced in the ground-breaking works of Sinai, Ruelle and Bowen and, in the
case of hyperbolic attractors Λ they represent the physically observable measures that give the
asymptotic distribution of forward trajectories of Lebesgue-almost all points in a neighbourhood
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of Λ. We introduced in our paper from J. Stat Phys 2010, the new notion of inverse SRB
measures for non-invertible dynamics, and studied it in the framework of equilibrium measures.
Inverse SRB measures are not simply SRB measures for inverse function, since in this case the
functions are not invertible. Instead they give asymptotic distributions of inverse branches of
iterates, and satisfy a modified Pesin entropy formula.

Jointly with Fornaess in our paper from Math Annalen 2013, we found results about the
pointwise dimensions of equilibrium measures in the case of holomorphic endomorphisms on
complex projective spaces. We proved that the measure of maximal entropy for the restriction
to a terminal set, is in fact a wedge product of two positive closed currents. This shows that
the measure of maximal entropy on a terminal saddle set (which is singular w.r.t the Green
measure), has a geometric description with closed currents.

We found also results about Jacobians of equilibrium measures, and about mixing of any
order and decay of correlations for equilibrium measures. In a joint paper with M. Urbanski, J.
Stat Phys 2013, we solved the problem of negative entropy production for measure-preserving
endomorphisms on Lebesgue spaces, which is related to the work of Ruelle.

Another direction was about applications of thermodynamic formalism in dimension theory
for non-invertible maps. We showed that the problem of dimension (Hausdorff, box, stable,
etc.) is very different than in the diffeomorphism case, and provided also perturbation examples
with strange dynamical behaviour, obtained by me and Urbanski in our paper from Houston
J Math, 2005. We also gave applications of a new notion of inverse pressure introduced by
Mihailescu and Urbanski in our paper from Commun Contemp Math, 2004. We applied this
notion to various estimates for global and sectional dimensions, in a paper from Canadian J
Math 2008, and then in another paper from Math Proceed Cambdridge, 2010.

Together with M. Urbanski, and B. Stratmann, we solved the difficult dimension problems
(see related problems of Verjovsky-Wu, Manning-McCluskey) for the stable intersections, in
relation to the preimage counting function, in our papers from Bull London Math Soc 2010,
and International Math Res Notices 2013. We employed careful combinatorial study, together
with new methods of smooth ergodic theory and fractal decomposition, in order to prove that
if stable dimension takes its minimal, resp. maximal value as zero of the pressure, then the
number of preimages remaining in Λ is maximal, resp. minimal. The paper from BLMS is also
related to some questions of Simon. The IMRN paper is related (but in a different setting), to
questions of Schief, and to a problem of self-similar sets with overlaps of Falconer.

In our paper from Ergodic Th Dynam Syst 2002, we solved a problem of Fornaess and
Sibony, proving that for s-hyperbolic holomorphic endomorphisms on P2, the interior of the set
K− (similar to the set of points with bounded inverse iterates from the Hénon automorphisms
case), is empty. Then, in our paper from Math Proc Cambridge Phil Soc, 2010, we obtained a
detailed description of the structure of the global unstable set W u(Λ̂) of a saddle basic set Λ,
giving thus also more information about the Hausdorff and sectional dimensions of K−.

In our paper from Math Annalen 1999, we studied also dynamical actions of groups of
holomorphic automorphisms on Kobayashi hyperbolic Stein manifolds Ω, and showed that
the number of periodic points of all periods, is finite in certain cases. Then we studied S1-
actions generated by f on Ω and showed that, under certain non-resonance conditions on the
eigenvalues of the derivative of f at 0, there exists exactly one fixed point of f in Ω. In the same
paper from Math Annalen we also generalized this uniqueness result, to another case, when a
cohomology groups condition was satisfied. Our results answer thus some questions related to
rotation domains. Concrete examples were given as well in that paper.

We studied applications of a notion of transversality for parametrized families of hyperbolic
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skew products, in a paper joint with Urbanski, Discrete Cont Dynam Syst, 2008. Our result is
related to some questions and work of Peres, Simon, Solomyak, etc.

We also found several unexpected relations between ergodic theory of invariant measures and
dimension theory on folded fractals. In our paper from Monatsh Math, 2012, we proved results
about the coding and mixing properties for measure-preserving endomorphism. This problem
is subtle, and as Parry and Walters showed, it is profoundly different than in the case of auto-
morphisms. For example 2-sided Benoulli shifts can be classified by entropy alone (Ornstein),
however this is not true for 1-sided shifts, for which there is no such general classification.

In our paper from Monatsh Math, 2012, we solved a problem of Dajani and Hawkins in
the setting of hyperbolic endomorphisms which are non-expanding on basic sets, showing the
non-existence of generating Rokhlin partitions.

We found also a surprising geometric flattening phenomenon in our paper from J Stat Phys
2011, that proves, in short, that if stable dimension at a point of the fractal is zero, then the
whole fractal is contained in a global unstable manifold (if it is connected). Moreover answering
some questions of Parry, Bruin, Hawkins, etc., we showed (also in the paper from Monatsh Math
2012), that there exists a connection between 1-sided Bernoullicity and the expanding property.

Then, in our paper from Ergodic Th Dynam Syst 2011, we proved that the stable conditional
measures of certain equilibrium measures are geometric measures, and that these conditional
measures maximize, in a Variational Principle for the stable dimension. We also proved that
the exponent of these geometric measures is the stable dimension.

We also studied dimension theory for iterated function systems (IFS). In general, IFS were
studied under separation conditions, such as Open Set Condition (Hutchinson, Falconer, Moran,
Mauldin, etc). However if Open Set Condition does not hold, then the dimension theory is
much harder and there are few results in the literature. In a paper from Proc Amer Math
Soc, 2011, Mihailescu and Urbanski attacked this problem using thermodynamic formalism and
a preimage counting function, together with an analysis of the equilibrium measures on limit
sets of finite IFS with overlaps. We proved that, if the dimension of the limit set is minimal
possible as a zero of the corresponding pressure function, then the system is as far from Open
Set Condition (OSC) as possible. This analysis was later extended by us, in Contemp Math
2013, to the case of IFS with countably many generators and arbitrary overlaps, where even
more new phenomena appear, as compared to the case of infinite IFS with OSC studied by
Mauldin-Urbanski; for eg. the limit set is no longer compact, there appear conditions at the
boundary at infinity, etc.

In our paper from J. Math Analysis and Appl. 2012, we applied techniques of thermody-
namic formalism and ergodic theory to problems from economic dynamics such as overlapping
generations models, a cobweb model with adaptive adjustments, heterogeneous markets, etc.

Jointly with Roychowdhury, we found in 2013, a construction of a family of non-stationary
infinitely generated Moran fractals, determined by asymptotic frequencies. For these fractals,
we built a form of thermodynamic formalism. We applied this construction in order to relate
the dimension theory for these non-stationary Moran fractals, to the ergodic properties of
f -expansions, digits behaviour, etc. In particular these relations are found for digits in m-
expansions, β-expansions, Bolyai-Rényi expansions, and continued fraction expansions.

Citations.

At the moment there exist over 27 citations (without self-citations), most of which are in
well-known ISI journals, and some in non-ISI journals. Below are most of citations.
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Citations from ISI Journals:

• Sumi, Hiroki; Urbanski, Mariusz, Transversality family of expanding rational semigroups,
ADVANCES IN MATHEMATICS, Vol 234, Pages 697-734, 2013. (Relative Influence
Score 2,85), cites:

� Mihailescu, Eugen; Urbanski, Mariusz, Transversal families of hyperbolic skew-
products, DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS, Volume: 21 Is-
sue: 3 Pages: 907-928 Published: JUL 2008. (Relative Influence Score 1,40).

• Diller, Jeffrey; Dujardin, Romain; Guedj, Vincent, Dynamics of meromorphic maps
with small topological degree III: Geometric currents and ergodic theory, ANNALES
SCIÉNTIFIQUES DE L’ÉCOLE NORMALE SUPÉRIEURE, Volume: 43 Issue: 2
Pages: 235-278 Published: MAR-APR 2010. (Relative Influence Score 4,04), cites:

� Mihailescu, E; Urbanski, M, Holomorphic maps for which the unstable manifolds
depend on prehistories, DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS Vol-
ume: 9 Issue: 2 Pages: 443-450 Published: MAR 2003. (Relative Influence Score 1,40).

• Nakane, Shizuo, Postcritical sets and saddle basic sets for Axiom A polynomial skew prod-
ucts on C2, ERGODIC THEORY AND DYNAMICAL SYSTEMS, Volume: 33 Pages:
1124-114, 2013. (IS 1,89), cites:

� Mihailescu, E, The set K- for hyperbolic non-invertible maps, ERGODIC THEORY
AND DYNAMICAL SYSTEMS, Vol 22, 873-887, 2002 . (IS 1,89).

� Mihailescu, E; Urbanski, M, Estimates for the stable dimension for holomorphic
maps, HOUSTON JOURNAL OF MATHEMATICS Vol 31, 367-389, 2005. (IS 0,67).

• Okuyama, Yusuke, Nonlinearity of Morphisms in Non-Archimedean and Complex Dynam-
ics, MICHIGAN MATHEMATICAL JOURNAL, Volume: 59 Issue: 3 Pages: 505-515,
2010. (IS 1,32), cites:

� Mihailescu, E, Periodic points for actions of tori in Stein manifolds, MATHEMA-
TISCHE ANNALEN, Vol 314 Issue: 1 Pages: 39-52, 1999. (IS 2,24).

• Dinh, Tien-Cuong; Sibony, Nessim, Dynamics in Several Complex Variables: Endomor-
phisms of Projective Spaces and Polynomial-like Mappings, in Holomorphic Dynamical
Systems, LECTURE NOTES IN MATHEMATICS, Vol 1998, 165-294, 2010. (IS 0,943),
cites:

� Mihailescu, Eugen; Urbanski, Mariusz, Inverse pressure estimates and the in-
dependence of stable dimension for non-invertible maps, CANADIAN JOURNAL OF
MATHEMATICS, Volume: 60 Issue: 3 Pages: 658-684, 2008. (IS 1,49).

� Mihailescu, E, Unstable manifolds and Holder structures associated with nonin-
vertible maps , DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS Volume: 14
Issue: 3 Pages: 419-446 Published: MAR 2006. (IS 1,40).

• Wang, Hui; Wang, Lidong, The weak specification property and distributional chaos,
NONLINEAR ANALYSIS-THEORY METHODS & APPLICATIONS, Volume: 91 Pages:
46-50, 2013. (IS 0,87), cites:
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� Mihailescu, Eugen, Equilibrium measures, prehistories distributions and fractal
dimension for endomorphisms, DISCRETE AND CONTINUOUS DYNAMICAL SYS-
TEMS, Volume: 32 Issue: 7 Pages: 2485-2502, 2012. (IS 1,40).

� Mihailescu, Eugen, Inverse limits and statistical properties for chaotic implicitly
defined economic models, JOURNAL OF MATHEMATICAL ANALYSIS AND APPLI-
CATIONS, Volume: 394 Issue: 2 Pages: 517-528, 2012. (IS 1,11).

• Li, Yuan; Chen, Ercai; Cheng, Wen-Chiao, Variational inequality for conditional pressure
on a Borel subset, PACIFIC JOURNAL OF MATHEMATICS, Volume: 256 Issue: 1
Pages: 151-164, 2012. (IS 1,15), cites:

� Mihailescu, E; Urbanski, M, Inverse topological pressure with applications to holo-
morphic dynamics of several complex variables, COMMUNICATIONS IN CONTEMPO-
RARY MATHEMATICS Vol 6 Issue: 4 Pages: 653-679, 2004. (IS 1,82).

• Chen, Xiao-Peng; Wu, Li-Yan; Ye, Yuan-Ling, Ruelle operator for infinite conformal
iterated function systems, CHAOS SOLITONS, FRACTALS, Volume: 45 Issue: 12 Pages:
1521-1530, 2012. (IS 1,24), cites:

� Mihailescu, Eugen; Urbanski, Mariusz, Transversal families of hyperbolic skew-
products, DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS Volume: 21 Issue:
3 Pages: 907-928, 2008. (IS 1,40).

� Mihailescu, Eugen; Urbanski, Mariusz, Hausdorff dimension of the limit set of con-
formal iterated function systems with overlaps, PROCEEDINGS OF THE AMERICAN
MATHEMATICAL SOCIETY Vol 139, no 8, 2767-2775, 2011. (IS 1,06).

• Gkana, Amalia; Zachilas, Loukas; Arvanitidis, Paschalis, Complex Dynamics in Non-
linear Real Estate Models, INTERNATIONAL JOURNAL OF NONLINEAR SCIENCES
AND NUMERICAL SIMULATION, Volume 14, Issue 3-4, Pages 225246, JUN 2013 DOI:
10.1515/ijnsns-2013-0018. (IS 1,95), cites:

� Mihailescu, E, Inverse limits and statistical properties for chaotic implicitly de-
fined economic models, JOURNAL OF MATHEMATICAL ANALYSIS AND APPLICA-
TIONS, Volume 394, Issue 2, Pages: 517528, 2012. (IS 1,11).

� Mihailescu, E, Local Geometry and Dynamical Behavior on Folded Basic Sets,
JOURNAL OF STATISTICAL PHYSICS, Vol 142, 154–167, 2011. (IS 1,30).

� Mihailescu, E., Unstable directions and fractal dimension for skew products with
overlaps in fibers, MATHEMATISCHE ZEITSCHRIFT, Vol 269, 733–750, 2011.(IS 1,49)

� Mihailescu, E, Ergodic properties for some nonexpanding non-reversible systems,
NONLINEAR ANALYSIS: THEORY, METHODS AND APPLICATIONS, Volume 73,
Issue 12, Pages: 3779–3787, 2010. (IS 0,87).

� Mihailescu, E., Metric properties of some fractal sets and applications of inverse
pressure, MATHEMATICAL PROCEEDINGS OF THE CAMBRIDGE PHILOSOPHI-
CAL SOCIETY, VOLUME 148, Issue 3, Pages 553–572, 2010. (IS 1,14).

• Putan, Diana; Stan, Diana, Dynamical behavior of endomorphisms on certain invariant
sets, MATHEMATICA SLOVACA, Volume: 63 Issue: 1 Pages: 135-142, 2013. (2012
Article IS 0,217), cites:
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� Mihailescu, E., Applications of thermodynamic formalism in complex dynamics
on P2, DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS, Volume 7, Issue 4,
Pages 821836, 2001. (IS 1,40).

� Mihailescu, E, Unstable manifolds and Holder structures associated with nonin-
vertible maps, DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS, Volume: 14
Issue: 3 Pages: 419-446, 2006. (IS 1,40).

� Mihailescu, E; Urbanski, M, Estimates for the stable dimension for holomorphic
maps, HOUSTON JOURNAL OF MATHEMATICS, Vol 31, 367-389, 2005. (IS 0,67).

• Akroune, Nourredine, On the fractal dimension of a nowhere differentiable basin bound-
ary, BULLETIN MATHEMATIQUE DE LA SOCIETE DES SCIENCES MATHEMA-
TIQUES DE ROUMANIE, Vol 54, No 1, 3-13, 2011. (2012 AIS 0.43), cites:

� Mihailescu, Eugen, Metric properties of some fractal sets and applications of inverse
pressure, MATHEMATICAL PROCEEDINGS OF THE CAMBRIDGE PHILOSOPHI-
CAL SOCIETY Volume: 148 Pages: 553-572, 2010. (IS 1,14).

� Mihailescu, E, Unstable manifolds and Holder structures associated with nonin-
vertible maps, DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS Volume: 14
Issue: 3 Pages: 419-446, 2006. (IS 1,40).

� Mihailescu, E; Urbanski, M, Estimates for the stable dimension for holomorphic
maps, HOUSTON JOURNAL OF MATHEMATICS Vol 31, 367-389, 2005. (IS 0,67).

Citations from non-ISI journals:

• Z. Nitecki, Topological entropy and the preimage structure of maps, REAL ANALYSIS
EXCHANGE, Vol. 29(1), 2003/2004, pp. 943, cites:

� Mihailescu, E., Applications of thermodynamic formalism in complex dynamics
on P2, DISCRETE AND CONTINUOUS DYNAMICAL SYSTEMS, Volume 7, Issue 4,
Pages 821836, 2001. (IS 1,40).

� Mihailescu, E; Urbanski, M, Estimates for the stable dimension for holomorphic
maps, HOUSTON JOURNAL OF MATHEMATICS, Vol 31, 367-389, 2005. (IS 0,67).

� Mihailescu, E; Urbanski, M, Inverse topological pressure with applications to holo-
morphic dynamics of several complex variables, COMMUNICATIONS IN CONTEMPO-
RARY MATHEMATICS Vol 6 Issue: 4 Pages: 653-679, 2004. (IS 1,82).

• A. Bis; M. Urbanski, Some remarks on topological entropy of a semigroup of continuous
maps, CUBO Math Journal (Univ. de la Frontera, Chile), Vol. 8, No 2, 63 - 71, 2006,
cites:

� Mihailescu, E; Urbanski, M, Inverse topological pressure with applications to holo-
morphic dynamics of several complex variables, COMMUNICATIONS IN CONTEMPO-
RARY MATHEMATICS Vol 6 Issue: 4 Pages: 653-679, 2004. (IS 1,82).
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