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Preface

This volume contains the Proceedings of the Conference “Spectral and Scatter-
ing Theory for Quantum Magnetic Systems” which took place at CIRM, Luminy,
France, in July 2008. The main purpose of this conference was to bring together
a number of specialists in the mathematical modelling of magnetic phenomena in
quantum mechanics, to mark the recent progress as well as to outline the future
development in this area.

Quantum magnetic systems are studied by various mathematical “schools” or
“communities”, which investigate different mathematical aspects of related prob-
lems, developing their specific appropriate techniques. The meeting was meant to
give the researchers from these communities the opportunity to discuss and ex-
change ideas, as well as to attract young scientists to this area of research.

There were two mini-courses given by Bernard Helffer and Hajo Leschke, twenty
six invited talks given by Rafael Benguria, Vincent Bruneau, Horia Cornean, Mouez
Dimassi, Daniel Elton, Maria Esteban, Claudio Fernández, Soeren Fournais, Ru-
pert Frank, Gian Michele Graf, Benôıt Grébert, Ira Herbst, Peter Hislop, Victor
Ivrii, Abel Klein, Frédéric Klopp, Yuri Kordyukov, Marius Măntoiu, Takuya Mine,
Vesselin Petkov, Alexander Pushnitski, Serge Richard, Grigori Rozenblum, Robert
Seiringer, Eric Soccorsi, Rafael Tiedra de Aldecoa, and five students’ mini-talks
given by Mathieu Beau, Nicolas Dombrowski, Abdallah Khochman, Max Lein, and
Nicolas Raymond.

This volume contains a number of original results presented by some of the
invited speakers, and also surveys on recent advances in the mathematical theory
of quantum magnetic Hamiltonians. Most of the talks at the conference, as well as
the articles in this volume, have been dedicated to one of the following topics:

• Spectral and scattering theory for magnetic Schrödinger operators;
• Magnetic Pauli and Dirac operators;
• Magnetic operators on manifolds;
• Microlocal analysis of magnetic Hamiltonians;
• Random Schrödinger operators and quantum Hall effect;
• Ginsburg-Landau equation, supraconductivity, magnetic bottles;
• Bose-Einstein condensate, Gross-Pitaevski equation;
• Magnetic Lieb-Thirring inequalities, stability of matter.

We are grateful to the International Center for Mathematical Meetings (CIRM)
for the hospitality, for the financial and logistic support which made this meeting

vii
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possible. We are also grateful to the rest of our sponsors: the International As-
sociation of Mathematical Physics, Centre de Physique Théorique Marseille, Uni-
versité de Cergy-Pontoise, Université de la Mediterranée, Fédération de Recherche
des Unités de Mathématiques de Marseille, CNRS Département MPPU, GDRE
Mathematics and Quantum Physics, Ville de Marseille, Région Provence-Alpes-
Côte d’Azur, Conseil Général des Bouches du Rhone.

We would like to thank our mini-course lecturers Bernard Helffer and Hajo
Leschke for the excellent job they did, our invited speakers, the students who gave
mini-talks, and all the people who came to this meeting, for their active participa-
tion.

Finally, we would like to thank the authors who contributed to this volume,
the referees for their professional work, Lilia Simeonova for handling manuscripts
and referee reports, the editorial board of the AMS for giving us the possibility to
publish these proceedings, and especially Christine Thivierge for her assistance.

Ph. Briet,
F. Germinet,

G. Raikov
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Université Cergy-Pontoise
France
benoit.mandy@u-cergy.fr

Marius MANTOIU
Universidad de Chile
Chile
Marius.Mantoiu@imar.ro



PARTICIPANTS xi

Noureddine MHADEBI
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Université Bordeaux 1
France
petkov@math.u-bordeaux1.fr

Alexander PUSHNITSKI
King’s College-London
United Kingdom
alexander.pushnitski@kcl.ac.uk

Georgi RAIKOV
Pontificia Universidad Católica de Chile
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Functional analysis and complex analysis, 2009

480 Nguyen Viet Dung, Franco Guerriero, Lakhdar Hammoudi, and Pramod
Kanwar, Editors, Rings, modules and representations, 2008

479 Timothy Y. Chow and Daniel C. Isaksen, Editors, Communicating mathematics,
2008

478 Zongzhu Lin and Jianpan Wang, Editors, Representation theory, 2008

477 Ignacio Luengo, Editor, Recent Trends in Cryptography, 2008



TITLES IN THIS SERIES

476 Carlos Villegas-Blas, Editor, Fourth summer school in analysis and mathematical
physics: Topics in spectral theory and quantum mechanics, 2008

475 Jean-Paul Brasselet, José Luis Cisneros-Molina, David Massey, José Seade,
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