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Research profile
My field of expertise is the analysis of Partial Differential Equations. In particular, I have been
concerned with the study of singularities arising in Nonlinear Differential Equations and the study of the asymptotic behaviour of their solutions in a neighbourhood of the singular points.
My main current research interests is the study of several equations arising in Kinetic Theory.
Specific equations in which I have worked recently are in the study of the bosonic NordheimBoltzmann equation, the kinetic equations describing Wave Turbulence, and coagulation equations. Some problems which I have studied about these models are the onset of singularities
in finite time, the construction of self-similar behaviour which describe the long time asymptotics of the solutions of some of these equations and to determine if they are unique. I am also
interested in the study of coarsening models for systems of particles interacting by means of
short range potentials, in the study of screening effects in many particle systems and in the
study of the properties of large chemical networks as the ones which arise often in problems of
Mathematical Biology.
Concerning my future resarch plans, besides continuing with the study of the properties of
the Kinetic Models mentioned above, I am interested in understanding the precise connection
between the kinetic equations and the underlying particle systems which the equations are
expected to approximate. Some specific problems which I intend to address in the future include the study of the mechanical properties of systems described by the Boltzmann equation

and the analysis of systems with long range interactions. I am also interested in understanding
possible oscillatory behaviours arising in Smoluchowski equations, as well as in the study of
coarsening models interacting by means of short range potentials for which might be possible
to prove rigorously that the distribution of particle sizes behaves in a probabilistic manner.
Editorships
• SIAM Journal on Mathematical Analysis (2001 - 2005)
• Revista Matemática Iberoamericana (2001 - 2008)
Research Area B One of my research directions is the study of pattern formation, in particular
aggregation patterns in biological systems (cf. [16], [15], [10]). In these papers questions related to the formation of singularities for classical models describing chemotaxis in biological
systems. Recently, I have studied the patterns that arise in models in which the interactions
between organisms take place by means of local signals (cf. [13], [11], [9]).
I am also interested in the study of coagulation models as well as kinetic models with fluxes of
particles between different regions of the phase space. Well-posedness results for coagulation
equations as well as for the quantum Boltzmann equation can be found in [14], [12], [8], as well
as in other forthcoming papers.
Supervised theses
Master theses: 6
PhD theses: 5, currently 2
Selected PhD students
Marco A. Fontelos (1997): “Problemas de frontera libre para fluidos viscosos”,
now Professor (on leave), Autonomous University of Madrid, and Researcher, Spanish National
Research Council (CISC), Spain
Gerardo Oleaga (2000): “Dinámica de fracturas”,
now Professor (Profesor Contratado Doctor), Complutense University of Madrid, Spain
Marı́a Vela (2011): “Ant foraging and minimal paths in simple graphs”,
now Professor, Universidad Europea de Madrid, Spain
Arthur Kierkels (2016): “On a kinetic equation arising in weak turbulence theory for the nonlinear
Schrödinger equation”
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