
UNINA99107369937033211. Record Nr.

Titolo Lectures on the Mechanical Foundations of Thermodynamics / / by
Michele Campisi

Pubbl/distr/stampa Cham : , : Springer International Publishing : , : Imprint : Springer, ,
2021

ISBN 3-030-87163-0
9783030871635
3030871630
9783030871628

Descrizione fisica 1 online resource (xv, 91 pages) : illustrations

Collana SpringerBriefs in Physics, , 2191-5431

Disciplina 536.7

Soggetti Thermodynamics
Statistical Physics
Mathematical physics
Mathematical Methods in Physics

Lingua di pubblicazione Inglese

Formato

Edizione [1st ed. 2021.]

Livello bibliografico

Nota di bibliografia

Nota di contenuto

Includes bibliographical references.

Sommario/riassunto

Preface -- The Constitutive Statements of Thermodynamics -- Minimal
Mechanical Model of Thermodynamics -- The Microcanonical Ensemble
-- The Canonical Ensemble -- The TP Ensemble -- The Grand
Canonical Ensemble -- Ensemble (In)-Equivalence -- Bibliography.
This brief provides a modern pedagogical exposition of the mechanical
approach to statistical mechanics initiated by Boltzmann with his early
works (1866-1871). Despite the later contribution by Helmholtz,
Boltzmann himself (1884-1887), Gibbs, P. Hertz, and Einstein, the
mechanical approach remained almost unknown to the modern reader,
in favour of the celebrated combinatorial approach, developed by
Boltzmann himself during his probabilistic turn (1876-1884). The brief
constitutes an ideal continuation of a graduate course of classical
mechanics and requires knowledge of basic calculus in many dimension
(including differential forms), thermodynamics, probability theory,
besides Hamiltonian mechanics. The cornerstone of the whole
presentation is the ergodic hypothesis. Special attention is devoted to
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Massieu potentials (the Legendre transforms of the entropy) which are
most natural in statistical mechanics, and also allow for a more direct
treatment of the topic of ensemble equivalence.


