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Research profile

My research field is mathematical physics. I am very interested in the dynamical properties of
quantum mechanical systems (quantum dynamics). In the last years, I have been working on
the derivation of effective evolution equations for interacting many body systems; see [7, 2, 4,
6, ?], as well as on the study of the behavior of the solutions of these macroscopic evolution
equations.
Another subject I have been working on is the derivation of Lieb-Robinson bounds for the time
evolution of anharmonic lattice systems; these bounds establish the locality of the dynamics;
see [5].



I am also interested in the study of the spectral properties of random matrices; in particular, in
the last years, I have been working to establish the universality of the local eigenvalue statistics
for ensembles of Wigner matrices; see [3, 1, ?].
Another class of questions I have been trying to understand is related with scattering theory for
models of non-relativistic matter coupled to quantized radiation fields; see [8].

Research Area G My main interest in Research Area G is the study of random matrices,

and in particular, of the spectrum of Wigner matrices, whose entries are independent random
variables. In [3], we establish the validity of the semicircle law on the smallest possible scales,
and we prove a Wegner type estimate. Later, in [1], the semicircle law on short scales was
used to show the universality of the local eigenvalue correlation for Hermitian Wigner matrices.
In [?], a new approach towards universality was developed and applied to Wigner matrices with
arbitrary symmetry.

Research Area J An important goal of my research is the derivation of effective evolution

equations from microscopic many-body quantum dynamics. In a series of paper, we obtained
a rigorous derivation of the Gross-Pitaevskii equation for the dynamics of Bose-Einstein con-
densates; see [7, 2, 4]. In [6], we applied methods from quantum field theory to show that the
nonlinear Hartree equation can be used to approximate the many-body evolution in the mean-
field regime. More recently, in [?], I have been interested in the microscopic description of the
phenomenon of stellar collapse.
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