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Brief description of main lines of research

I am well acquainted with the methodology of non-equilibrium statistical physics and the
theory of stochastic processes. In this context, my main tools include Langevin equations,
classical and fractional Fokker-Planck equations, master equations, ordinary and partial
difference equations, Monte Carlo simulations, and variational techniques. I have made use
of these methods in the past to study a variety of problems of interest in chemistry, physics,
biology and social sciences. Among the topics studied are diffusion and reaction-diffusion
systems, ratchet models for motor proteins, soft matter systems, random walks in regular,
fractal and disordered media, pores in biological membranes, epidemic models, kinetic spin
models and diverse problems in game theory. I obtained my degree in physics at the
University of Heidelberg with a master thesis on a stochastic transport model inspired by the
motion of motor proteins. I then moved to Belgium to do my PhD in the Department of
Physics of the Free University of Brussels (ULB) under the supervision of Prof. G. Nicolis
(thesis title: "Aspects of nonlinear dynamics in low-dimensional lattices: a multilevel
approach"). Currently, my work in the Statistical Physics group at the University of
Extremadura places special emphasis on problems related to non-Markovian transport giving
rise to anomalous diffusion, both in the presence and in the absence of chemical reactions. I
have also worked on stochastic models of ion channel transport at the Department of
Biochemistry of the University of Oxford (prof. Sansom's group) and remain active in the
subject till present.
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