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Cursus

depuis 01/09/2015 : University Professor at the Université de Brest (1st class in 2017,
exceptional class in 2022)
2014-2019 : Junior member of the prestigious Institut Universitaire de France

e 2001-2015 : Maitresse de conférences at the Université de Brest

2009 : Habilitation a diriger des recherches defended on the 4th of December 2009 at
the Université de Brest

Bonus for research or scientific excellence (PES/PEDR) : 2003-2007 (no other applica-
tion between 2001 and 2008), 2010-2014, 2014-2019 (IUF), 2019-2023

Present principal responsabilities : nominated at the National University committee
(CNU) (2019-2023), elected at the social administration committee (CSA) of the univer-
sity (12/2022-), member of the scientific committee of the French Mathematical Society
(SMF) (2020-), of the council of the Teaching and Research Unit (UFR) and of its
Continuum and Research commissions (2021-), co-main editor for the SMF of a special
volume about scientific popularization(2022-)

Past responsabilities : in charge of the biggest team of the laboratory (5 years : 2017-
2022, 25-30 permanents on 2 sites UBO-UBS distant from 200km, only organizer of 7
team seminar-days d’équipe including invitation of outside speakers, laboratory evalu-
ation (Hcéres) 2020-2021, etc.), in charge of equality between men and womenfor the
university (4 years: 2016-2020); university councils: member of the research council
and of its bureau+Academic council+restricted academic council (4 years: 2016-2020);
teaching (7 years: university diploma of interactive media technician 2003-2005, prepara-
tion at the internal competition for the Agrégation 2002-2003 et 2005-2006, preparation
at the competition for the CAPES-+first Master model in 2008-2009, M2 Agrégation
2016-2018); laboratory deputy director (2009-2011); co-organization of the team semi-
nar (2003-2011); (co-)organization of 18 research conferences or meetings

2 PhD-students (+ their Master 2 thesis): defenses in 2018 (with a co-director) and 2022
(alone)

1


http://lmba.math.univ-brest.fr/perso/francoise.pene/

CURICULUM VITZA DE FRANGOISE PENE 2

Many popularization activities (4 talks, scientific animation at the science festival : 17
years, redaction of a booklet, 4 popularization articles, etc.)
1998-2001 : Allocataire Monitrice Agrégée at the I’Université de Rennes 1

Doctorat (Ph-D) of Mathematics and applications (supervisor : Jean-Pierre Conze)
defended on the 20th of December 2000 at the Université de Rennes 1.
1998 : external competitions of Agrégation de Mathématiques (rank: 66th) and CAPES
de Mathématiques (rank: 6th)
1992-1997 : studies at the Université de Rennes 1 ended by the D.E.A. (old version of
Master 2 Research) of Fundamental Mathematics and applications (with honours) and
of the Magistere of mathematical Modelling and Computer methods (with honours)
Research teams :
member of 6 projects of the french research national agency (ANR) (5 na-
tional : JCJC TEMI 2006-2009, JCJC RANDYMECA 2009-2011, GEODE 2010-2015,
PERTURBATIONS 2011/2014, MEMEMO2 2011-2014 et 1 France-Switzerland (MA-
LIN 2017-2021)), to 5 GDR of the CNRS (2569 Systemes Dynamiques 2003-2006;
2250 GRIP Interactions de Particules 2003-2006; Platon [member of the scientific com-
mittee 2018-2021]; AMA [correspondant for the Bretagne team 2021-], Branching [2023,
member of the scientific committee] ), to 1 european GDR (224 GREFI-MEFI),
many national and international collaborations (15 abroad: Allemagne, An-

gleterre, Autriche, Brésil, Canada, Corée du Sud, Etats-Unis d’Amérique, Italie, Pays-
Bas).

My research work deals essentially with the study of dependent random variables vari-
ables, random walks, dynamical systems preserving a finite or infinite measure and
Markov chains. The picture below represents a trajectory of Z2-periodic Lorentz gas,
which is one of the models whose statistical properties I have studied extensively.
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I have studied in particular the chaotic behaviour of deterministic dynamical systems
derived from statistical physics models (Sinai’s billiards represented on the figure in fi-
nite or infinite horizon, Bunimovich billiards in the stadium, chaotic billiards in planar
domains with corners and/or cusps) or algebraic (automorphisms of the torus) as well
as non-Harris recurrent Markov chains. In addition to the classical limit theorems in
probability (central limit theory standard or not, speed of convergence,...), I have stud-
ied properties of quantitative recurrence (return time in a small domain, asymptotic
behaviour when the domain diameter goes to 0), growth rates for branching processes.

The study of the stochastic properties of dynamical systems in infinite measure knows
an impressive development. Few results exist, many questions are open. I have been
particularly involved in the study of the stochastic properties of the periodic Lorentz gas
(Sinai billiard Z2-periodic) which is an important example of a chaotic dynamical system
preserving an infinite measure (study of mixing for the transformation but also for the
flow, in the finite or infinite horizon case, behaviour of Birkhoff sums, etc.). In a general
framework, I have studied the unprecedented question of invariance by induction of the
asymptotic variance and of the analogous quantity of order 3 (for dynamical systems
preserving a finite or infinite measure).

I have also been interested in purely probabilistic models that can model the displace-
ment of liquid in non-homogeneous stratified media (random walk in random scenery
and related models). For these models (with a long memory). In particular I studied
the phenomena of recurrence (when the particle returns infinitely often to its departure
point), of persistence (the time to wait before the particle crosses a border), the number
of visits (local time). I have also worked on questions of collisions of random walks in
random environments.

In the field of algebraic enumerative geometry, I have studied the caustic surfaces on
which the sun’s light and heat (or sound) are concentrated after reflection. In particular,
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I have established formulae for the degree of these surfaces when the mirror is given by
an algebraic surface.

I have also contributed to the field of statistics, studying non-homogeneous Markovian
regime change models with the aim of providing realistic generators of temporal wind
sequences.

I worked a lot on my own at the beginning of my career. The interest of colleagues for
my first works naturally led me to work in collaboration. My collaborative work then
intensified and became more international.

e 117 talks (73 in conferences or abroad)

Expertise

e president of an evaluation committee for the CNRS in 2019, member of 2 laboratory
evaluation committees for the Hceres in 2017

e Regional evaluation for PhD grant (4 years : 2019, 2020, 2021, 2022)

3 reports on PhD-theses (2 abroad) and 10 other PhD-thesis defense committee (only 2

in my university)

1 report on an Research Direction Habilitation (HDR) and another HDR committee

21 teacher-researcher recruiting committees

Report for a tenure (2021)

34 detailed reports for international journals

Publication and preprint of my PhD-students’ work

e Nasab Yassine, Quantitative recurrence of some dynamical systems with an
infinite measure in dimension one, Discrete and Continuous Dynamical Systems-A
2018, 38 (1): 343-361.

e Maxence Phalempin, Limit theorems for self-intersecting trajectories in Z-extensions,
submitted preprint, 37 pages. accessible on Hal: hal-03504799

Two other manuscripts (one by Nasab and one by Maxence, in continuation of their PhD-theses)
are in end of redaction.

Book

e I'. Pene, Stochastic properties of dynamical systems, Cours Spécialisés de la SMF,
Tome 30 (2022), 276 p.
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Annals of Probability 32, No 3B (2004), 2477-2525
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Bulletin de la Société Mathématique de France 138 (2010), 415489
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sided exit problem for stable processes in random scenery
Electronic Communications in Probability 18, No 33 (2013), 1-7
[21] Alfrederic Josse, F. Pene, Degree and class of caustics by reflection for a generic
source
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ALEA Lat. Am. J. Probab. Math. Stat. 10, No 2 (2013), 731-766
[23] Fabienne Castell, Nadine Guillotin-Plantard, F. Péne, Bruno Schapira, On the local
time of random processes in random scenery



CURICULUM VITZA DE FRANGOISE PENE 5

Annals of Probability 42 (2014), No. 6, 2417-2453
[24] Alfrederic Josse, F. Péne, On the degree of caustics by reflection
Communications in Algebra 42, No 6 (2014), 2442-2475
[25] Jérome Dedecker, Florence Merlevede, F. Pene, Rates in the strong invariance prin-
ciple for ergodic automorphisms of the torus
Stochastics and Dynamics Vol. 14, No. 2 (2014) 1350021 (30 pages)
[26] F. Péne, Self-intersections of trajectories of Lorentz process
Discrete and Continuous Dynamical Systems-A 34, No 11 (2014), 4781-4806
[27] Nina Gantert, Michael Kochler, F. Péne, On the recurrence of some random walks
in random environment
ALEA 11 (2014), 483-502
[28] Alfrederic Josse, F. Pene, On the class of caustics by reflection of planar curves
Annali della Scuola Normale Superiore di Pisa, Classe di Scienze XIV, No 3 (2015),
881-906.
[29] Pierre Ailliot, F. Peéne, Consistency of the maximum likelihood estimate for
Non-homogeneous Markov-switching models
ESAIM PS 19 (2015), 268-292.
[30] Pierre Ailliot, Julie Bessac, Valérie Monbet, F. Péne, Non-homogeneous hidden
Markov-switching models for wind time series
Journal of Statistical Planning and Inference, Elsevier, (2015), 160, 75-88. doi:10.1016/j.jspi.2014.12.
[31] F. Péne, Benoit Saussol, Poisson law for some nonuniformly hyperbolic dynam-
ical systems with polynomial rate of mixing
Ergodic Theory and Dynamical Systems 36, No 8 (2016), 2602-2626. doi:10.1017/etds.2015.28..
[32] Alfrederic Josse, F. Péne, On caustics by reflection of algebraic surfaces
Advances in Geometry 16, No 4 (2016), 437-464.
[33] F. Pene, Benoit Saussol, Roland Zweimiiller, Return- and hitting-times limits for
rare events of null-recurrent Markov maps
Ergodic Theory and Dynamical Systems 37, No 1 (2017), 244-276. doi:10.1017/etds.2015.38.
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[36] Brice Franke, F. Péne, Martin Wendler Stable Limit Theorem for U-Statistic Pro-
cesses Indexed by a Random Walk
Electronic Communications in Probability 22 (2017), No. 9, 1-12.
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(May 2022) , 1244-1283

[57] F. Péne, Limit theorems for additive functionals of random walks in random

scenery
Electronic Journal of Probability, Vol. 26 (2021), paper no. 128, 1-46.
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[1] F. Péne, Marches aléatoires et modéle de Lorentz : une approche de la théorie
du chaos, Images des Mathématiques, CNRS (2011).

[2] Nadine Guillotin-Plantard, F. Péne, Les PAPAs, Images des Mathématiques, CNRS
(2012).
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