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Research Topics
The central theme of my research is the statistical physics of systems out of equilibrium.
The topics under study are: work and fluctuation theorems, thermodynamic efficiency
at maximum power, stochastic thermodynamics, Brownian motors and refrigerators, elec-
trochemical and electro-optical nano-devices. Were possible, a connection is made with
applications in biology and nano-technology. Examples of past and present research sub-
jects are:

e Fluctuations and dissipation of work in a Joule experiment.

e Performance characteristics of nano-scale devices.

e Anomalous diffusion of proteins in cellular membranes.

Diffusion of interacting particles in nano-structured systems, eg. zeolites.

Research Projects
Promoter
e General aspects of Stochastic Thermodynamics: stochastic impedance and thermo-
dynamics of Brownian particles (BOF-BILA) 01.03.2021 - 31.12.2023
e Stochastic Impedance (BOF) 01.03.2020 - 29.02.2024
e Large deviations in non-equilibrium processes (FWO) 01.10.2018 - 30.09.2021
e Geometric phases in stochastic processes (BOF) 16.09.2015 - 15.09.2018

Co-Promoter
e Thermodynamic and mechanical properties of nucleic acids (BOF) 01.07.2022 -
30.06.2026



Machine-learning-enhanced identification of electron transporting biomolecules in
electroactive microorganisms using combined Timeof- Flight Secondary Ion Mass
Spectrometry (ToF-SIMS) and Scanning Probe Microscopy (SPM) data (FWO)
01.11.2021 - 31.10.2023

Living electrical wires: unravelling the intrinsic electrical properties of Cable Bacte-
ria filaments (BOF) 01.10.2019 - 30.09.2023

Irreversibility and efficiency in small-scale systems (FWO) 01.01.2011 - 31.12.2014
Irreversibility and efficiency in small-scale systems (BOF) 01.01.2010 - 31.12.2013
Fluctuations and dissipation in small systems (FWO-Postdoc) 01.10.2007 - 30.09.2010

Outreach activities

e Deputy board member of the Belgian Physical Society

e Member of the Organising Committee of the Flemisch Physics Olympiads
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Referee activities

I have been an active referee for several international journals, including New Journal
of Physics, Phys. Rev. Letters, European Journal of Physics, Physical Review Applied,
Phys. Rev. E, Fluctuations and Noise Letters, Physica A, Physica D, European Phys-
ical Journal B, Chaos, Journal of Magnetism and Magnetic Material, EP, International
Journal of Modern Physics B, Journal of Statistical Physics, Physics Letters A, European
Journal of Physics, The Journal of Physical Chemistry, RSC Advances, European Physical
Journal-Special Topics, Physical Chemistry Chemical Physics



