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My research is mainly focused on semantics of programming languages and it lies at the intersection
of computer science, mathematical logic, category theory and combinatorics. The aim is to use
mathematical structures to model programs in order to both prove properties of programming
languages and enrich their syntax and expressiveness.

When considering richer semantical models, 1-categories are not always sufficient to capture their
compositional properties and we are led to work in a bidimensional setting with the various notions
of 2-categories, bicategories or double categories. In denotational semantics, using bidimensional
categorical structures further allows to study program execution steps as primitive objects since
they become explicit 2-morphisms carrying information on program reductions. The 2-dimensional
approach also provides an important connection with combinatorics through the notion of species of
structures.

I have first worked during my PhD thesis on the denotational semantics of λ-calculus and linear
logic, and afterwards on fixpoint theory. One of my main current objectives is to develop the theory of
bicategorical fixpoints and trace. Fixpoints play an important role to reason on recursively defined
programs and to model data types obtained by induction or coinduction. Fixpoints operators are also
connected to traced categories which capture the notion of feedback for cyclic computation and is also
used in physics (most notably in quantum computing) and in topology with knot theory.

My aim is to generalize the existing theory to dimension two in order to study their dynamical
properties and establish new connections with cyclic lambda-calculi, higher categories and topology.
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