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Abstracts

H.-G. Feichtinger

Gabor multipliers are linear operators obtained by multiplying the Gabor coefficients with respect to a
Gabor frame by a (bounded) ”symbol”. The course will address questions of the following kind: What
can be said about the properties of such operators given the ingredients (the Gabor frame and the
symbol). Of special interest is the question in which sense it is possible to obtain a best approximation
of e.g. a Hilbert Schmidt operator by Gabor multipliers (based on a fixed Gabor frame). The problem
description involves interesting concepts (Banach frames and Riesz projection bases).

N. Lerner

We provide an overview of the use of positive quantizations in microlocal analysis.
In particular, we analyze some new proofs of the Fefferman-Phong inequality using the so-called Wick
calculus of pseudo-differential operators.

B.Helffer

Non self-adjoint operators appear naturally in many questions of Physics. One example is the analysis
of hydrodynamic instabilities.
In comparison with the case of self-adjoint operators (mainly the Schrëdinger operator), the semi-
classical analysis of non self-adjoint operators is, at the exception of problems directly related to the
analysis of resonances, less developed. New results have been obtained recently in this area analyzing
the link between existence of quasi-modes, spectrum, pseudo–spectrum. This involves in particular the
proof of semi-classical statements which are actually resurgences of theorems obtained in microlocal
analysis in the seventies. In this course, we will present some of these results and show how they can
be applied to the question of hydrodynamic instabilities.

M. Lamoureux

Pseudo-differential operators were introduced in the mid 1900’s as a powerful new tool in the devel-
opment of the theory of partial differential equations. More recently, it has been observed that these
operators may form the basis for novel numerical techniques used in the analysis and simulation of
physical systems including wave propagation and medical imaging, as well as for advances in signal
processing. This course will focus on the numerical implementations of pseudo-differential operators
and practical applications. Of particular interest are: the variety of ways to implement these operators,
including via fast transforms, decomposition into product-convolution operators, Gabor multipliers,
and wavelet transform; numerical error and stability of the implementations; speed of implementa-
tions; relation to asymptotic expansions; real experience with numerical implementations including in
geophysical applications.

Topics: Pseudo-differential operators, normal, adjoint and Weyl forms, physical motivations for PDOs,
direct implementations via the FFT, product-convolution operators, implementations via Gabor mul-
tipliers, the Gabor transform, nonuniform windows, Gabor multipliers, representation of linear op-
erators, densely sampled multipliers, wavelet methods, speed of implementations, numerical error,
stability, numerics of asymptotic expansions, smoothness estimates, error estimates,

Applications: physics and PDEs, quantized signals and signal processing, deconvolution of seismic
signals, wavefield extrapolation of seismic waves, image processing.

SEMINARS

Two seminars are planned:

1) J.Toft, University of Vaxjo, Sweden ”Localization operators”
2) P.Boggiatto, University of Torino, Italy ”Introduction to the pseudo-differential calculus”


