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Dedication 

The international conference, Transport and Spectral Problems in Quantum 
Mechanics, was held September 4-6, 2006, at Universite de Cergy-Pontoise, Cergy-
Pontoise, France, in honor of Jean-Michel Combes on the occasion of his sixtieth-
fifth birthday. Sixty young and young-at-heart researchers from around the world 
gathered for three days to honor Jean-Michel. Twenty-six speakers had the oppor-
tunity to dedicate their talk to their friend and colleague. This volume, dedicated 
to Jean-Michel, contains original, refereed research papers on a wide variety of fields 
in mathematical quantum and statistical mechanics written by conference speakers. 

For more than three decades, Jean-Michel Combes has made seminal contri-
butions to mathematical quantum mechanics. His research has covered topics such 
as N-body quantum mechanical scattering theory, the Born-Oppenheimer approx-
imation for molecules, the semiclassical approximation, quantum tunneling, the 
quantum theory of resonances, the behavior of eigenfunctions of Schrodinger op-
erators, transport properties of quantum Hamiltonians, photonic crystals, and the 
theory of random Schrodinger operators. His name will be forever associated with, 
among other topics, dilation analyticity and the Combes-Thomas method for prov-
ing exponential decay of eigenfunctions. His research is guided by a penetrating 
insight into important physical questions and a fine mathematical skill that enables 
him to find elegant solutions. He has been a source of inspiration and support for 
mathematical physicists around the world, and he has been especially supportive 
of young people in the field, either as their doctoral or post-doctoral advisor, or 
as a mentor. Jean-Michel and his wife Nicole have always graciously and warmly 
welcomed colleagues from around the world in their home. All of the participants 
wish Jean-Michel continued success in his research, and Jean-Michel and Nicole 
many happy years. 



Contents 

Preface vii 

On the emptiness formation probability in quasi-free states 
WALTER H. ASCHBACHER 1 

Wegner-Stollmann type estimates for some quantum lattice systems 
VICTOR CHULAEVSKY 17 

The mutually unbiased bases revisited 
MONIQUE COMBESCURE 29 

Perturbative vs. variational methods in the study of carbon nanotubes 
HORIA D. CORNEAN, THOMAS G. PEDERSEN, BENJAMIN RICAUD 45 

Normal transport at positive temperatures in classical Hamiltonian open 
systems 

8. DE BIEVRE, P. LAFITTE, AND P. E. PARRIS 57 

Equivalence of resolvent and scattering resonances on quantum graphs 
PAVEL EXNER, Jnif LIPOVSKY 73 

Optimal uniform elliptic estimates for the Ginzburg-Landau system 
8. FOURNAIS, B. HELFFER 83 

Localization for a continuum Cantor-Anderson Hamiltonian 
FRANQOIS GERMINET, ABEL KLEIN 103 

Generalized fractal dimensions on the negative axis for non compactly 
supported measures 

FRANQOIS GERMINET, SERGUEI TCHEREMCHANTSEV 113 

Localization for Schrodinger operators with random vector potentials 
F. GHRIBI, P. D. HISLOP, F. KLOPP 123 

Vibrational levels associated with hydrogen bonds and semiclassical 
Hamiltonian normal forms 

GEORGE A. HAGEDORN, ALAIN JOYE 139 

On the strict positivity of entropy production 
VOJKAN JAKSIC, CLAUDE-ALAIN PILLET 153 

Uniqueness results for transient dynamics of quantum systems 
ARNE JENSEN, GHEORGHE NENCIU 165 

v 



vi CONTENTS 

Heat kernels on metric graphs and a trace formula 
VADIM KOSTRYKIN, JURGEN POTTHOFF, ROBERT SCHRADER 

On a random matrix model of quantum relaxation 
J. L. LEBOWITZ, A. LYTOVA, L. PASTUR 

Revivals of wave packets and Bohr-Sommerfeld quantization rules 
DIDIER ROBERT 

On a linear stochastic wave equation modeling heat flow 
LAWRENCE E. THOMAS, YAO WANG 

Exponential decay of eigenfunctions of first order systems 
D. R. YAFAEV 

175 

199 

219 

237 

249 



Preface 

Transport and Spectral Problems in Quantum Mechanics: A Conference in 
honor of Jean-Michel Combes was held September 4-6, 2006, at Universite de 
Cergy-Pontoise, Cergy-Pontoise, France. The scientific committee consisted of 
Jean-Marie Barbaroux (Toulon), Fran<;ois Dunlop (Cergy-Pontoise), Franc;ois Ger-
minet (Cergy-Pontoise), Peter D. Hislop (Kentucky), and Frederic Klopp (Paris 
13). The organizing committee consisted of Franc;ois Dunlop, Franc;ois Germinet, 
and Mathieu Lewin, all of the Universite de Cergy-Pontoise. 

This volume contains eighteen research papers based on talks presented by the 
participants. The topics of the papers are areas of active research in quantum and 
statistical mechanics including open quantum systems, random Schrodinger oper-
ators, quantum graphs, variational and perturbative methods in quantum theory, 
quantum information theory, estimates on eigenfunctions and solutions to partial 
differential equations, quantum transport, semiclassical methods, and random ma-
trix theory. 

The conference was financially supported by le Centre National de la Recherche 
Scientifique (France), l'Universite de Cergy-Pontoise, le Laboratoire de Physique 
Theorique et Modelization et le Laboratoire de Mathematiques: Analyse, Geometrie, 
Modelization, de l'Universite de Cergy-Pontoise, le Laboratoire Analyse, Geometrie 
et Applications de l'Universite Paris 13. We thank the Universite de Cergy-Pontoise 
for hosting this conference, and special thanks to Amina Adbelmoumene for all her 
help. 
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This volume consists of refereed research articles written by some of the speakers at this 
international conference in honor of the sixty-fifth birthday of Jean-Michel Combes. The 
topics span modem mathematical physics with contributions on state-of-the-art results in 
the theory of random operators, including localization for random SchrOdinger operators 
with general probability measures, random magnetic Schrodinger operators, and inter-
acting multiparticle operators with random potentials; transport properties of SchrOdinger 
operators and classical Hamiltonian systems; equilibrium and nonequilibrium properties 
of open quantum systems; semiclassical methods for multiparticle systems and long-time 
evolution of wave packets; modeling of nanostructures; properties of eigenfunctions for 
first-order systems and solutions to the Ginzburg-Landau system; effective Hamiltonians 
for quantum resonances; quantum graphs, including scattering theory and trace formulas; 
random matrix theory; and quantum information theory. Graduate students and researchers 
will benefit from the accessibility of these articles and their current bibliographies. 
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