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Description :

Prsentation de I'diteurThe main goal of thiswork isto familiarize the reader with atool, the path integral,
that offers an alternative point of view on quantum mechanics, but more important, under a generalized
form, has become the key to a degper understanding of quantum field theory and its applications, which

extend from particle physics to phase transitions or properties of quantum gases.Path integrals are
mathematical objects that can be considered as generalizations to an infinite number of variables,
represented by paths, of usual integrals. They share the algebraic properties of usual integrals, but have new
properties from the viewpoint of analysis.Path integrals are powerful tools for the study of quantum
mechanics, because they emphasize very explicitly the correspondence between classical and quantum
mechanics.Physical quantities are expressed as averages over all possible paths but, in the semi-classical
limit, the leading contributions come from paths close to classical paths. Thus, path integrals lead to an
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intuitive understanding and simple calculations of physical quantitiesin the semi-classical limit. We will
illustrate this observation with scattering processes, spectral properties or barrier penetration.The
formulation of quantum mechanics based on path integrals, if it seems mathematically more complicated
than the usual formulation based on partial differential equations, iswell adapted to systems with many
degrees of freedom, where aformalism of Schrdinger type is much less useful. It allows asimple
construction of a many-body theory both for bosons and fermions.Revue de presse... an exceptionally clear
and thorough book ... should be about as good a book on the subject as one could imagine. (John Chalker,
University of Oxford)... very well written ... and not only pedagogically useful, but also useful to the
experienced practitioner. (Randall Kamien, University of Pennsylvania)Prsentation de |'diteurThe main goal
of thiswork isto familiarize the reader with atool, the path integral, that offers an alternative point of view
on quantum mechanics, but more important, under a generalized form, has become the key to a deeper
understanding of quantum field theory and its applications, which extend from particle physics to phase
transitions or properties of quantum gases.Path integrals are mathematical objects that can be considered as
generalizations to an infinite number of variables, represented by paths, of usual integrals. They share the
algebraic properties of usual integrals, but have new properties from the viewpoint of analysis.Path integrals
are powerful tools for the study of quantum mechanics, because they emphasize very explicitly the
correspondence between classical and quantum mechanics.Physical quantities are expressed as averages
over al possible paths but, in the semi-classical limit, the leading contributions come from paths close to
classical paths. Thus, path integrals lead to an intuitive understanding and simple calculations of physical
quantities in the semi-classical limit. We will illustrate this observation with scattering processes, spectral
properties or barrier penetration.The formulation of quantum mechanics based on path integrals, if it seems
mathematically more complicated than the usual formulation based on partial differential equations, iswell
adapted to systems with many degrees of freedom, where aformalism of Schrdinger typeis much less
useful. It allows a simple construction of a many-body theory both for bosons and fermions.



