quantum statistical physics

quantum statistical physics is a fundamental branch of physics that merges
the principles of quantum mechanics with statistical methods to analyze and
predict the behavior of systems composed of a large number of particles. This
field provides crucial insights into the microscopic underpinnings of
thermodynamics, phase transitions, and many-body phenomena in materials. By
applying quantum statistical physics, scientists can understand properties of
matter at atomic and subatomic levels, crucial for advances in condensed
matter physics, gquantum computing, and nanotechnology. The interplay between
quantum states and statistical ensembles allows for the description of
phenomena such as Bose-Einstein condensation, Fermi-Dirac statistics, and
quantum phase transitions. This article explores the core concepts,
mathematical frameworks, and applications of quantum statistical physics,
detailing how it bridges microscopic quantum laws with macroscopic
observables. Readers will gain a comprehensive overview of quantum
statistics, quantum gases, and the role of gquantum mechanics in statistical
ensembles.
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Fundamental Concepts of Quantum Statistical
Physics

Quantum statistical physics combines the probabilistic nature of quantum
mechanics with statistical methods to describe systems containing many
particles. Unlike classical statistical physics, where particles are
considered distinguishable and obey classical mechanics, quantum statistical
physics accounts for the indistinguishability of particles and the
quantization of energy levels. This leads to fundamentally different
statistics, such as Bose-Einstein and Fermi-Dirac distributions, which govern
the behavior of bosons and fermions respectively. The foundation rests on the
quantum mechanical description of states, operators, and observables,
integrated with the concept of ensembles to handle uncertainties and
fluctuations in particle configurations.

Quantum States and Operators

In guantum statistical physics, the state of a system is described by a
density matrix or a wavefunction, depending on whether the system is in a
pure or mixed state. Operators represent physical observables such as energy,
momentum, and particle number. The expectation values of these operators,
calculated using the density matrix, provide measurable quantities. The



density operator formalism is essential for describing statistical mixtures
of guantum states, which is common in thermodynamic systems.

Indistinguishability and Quantum Statistics

Particles in quantum systems are fundamentally indistinguishable, meaning
that swapping two identical particles does not produce a new state but rather
affects the system's wavefunction symmetry. This indistinguishability gives
rise to two classes of particles—bosons and fermions—with distinct
statistical behaviors. Bosons have symmetric wavefunctions and can occupy the
same quantum state, leading to phenomena like Bose-Einstein condensation.
Fermions have antisymmetric wavefunctions and obey the Pauli exclusion
principle, which prevents multiple fermions from occupying the same quantum
state simultaneously.

Quantum Statistical Ensembles

Quantum statistical ensembles provide a framework to describe the possible
states and configurations of quantum systems in thermodynamic equilibrium.
These ensembles extend classical concepts by incorporating quantum mechanical
constraints and symmetries. The main ensembles used are the microcanonical,
canonical, and grand canonical ensembles, each suitable for different
physical conditions and constraints such as fixed energy, temperature, or
particle number.

Microcanonical Ensemble

The microcanonical ensemble represents an isolated quantum system with fixed
energy, volume, and particle number. It assumes all accessible microstates
with the specified energy are equally probable. This ensemble is fundamental
for defining entropy and understanding isolated quantum systems where no
energy exchange occurs with the environment.

Canonical Ensemble

The canonical ensemble describes a gquantum system in thermal equilibrium with
a heat bath at fixed temperature, allowing energy exchange but with fixed
particle number and volume. The system's states are weighted by the Boltzmann
factor, e”(-E/kT), where E is the energy of a state, k is Boltzmann’s
constant, and T is temperature. This framework 1is essential for calculating
thermodynamic properties such as partition functions, free energy, and
specific heat.

Grand Canonical Ensemble

The grand canonical ensemble generalizes the canonical ensemble by allowing
fluctuations in particle number as well as energy, making it ideal for open
quantum systems exchanging both energy and particles with a reservoir. It
introduces the chemical potential to control the average particle number and
plays a crucial role in describing gquantum gases and systems undergoing phase
transitions.



Quantum Gases: Bosons and Fermions

Quantum gases are prime examples where quantum statistical physics is applied
to understand collective behavior arising from quantum effects. These gases
are composed of either bosons or fermions, each following distinct
statistical distributions. Their study has led to groundbreaking discoveries
in low-temperature physics and quantum many-body theory.

Bose-Einstein Condensation

Bose-Einstein condensation (BEC) occurs when a dilute gas of bosons is cooled
to temperatures near absolute zero, causing a macroscopic number of particles
to occupy the lowest gquantum state. This phenomenon is a direct consequence
of Bose-Einstein statistics and exemplifies quantum statistical physics in
action. BEC has been experimentally realized in ultracold atomic gases and
has important implications for superfluidity and quantum coherence.

Fermi-Dirac Statistics and Degenerate Fermi Gas

Fermions obey Fermi-Dirac statistics, which incorporate the Pauli exclusion
principle. At very low temperatures, fermions form a degenerate Fermi gas
where all energy states up to the Fermi level are filled. This behavior
underlies the electronic properties of metals, white dwarf stars, and neutron
stars. Understanding degenerate Fermi gases is essential for condensed matter
physics and astrophysics.

Comparison of Quantum Gases

e Bosons: Integer spin particles, obey Bose-Einstein statistics, allow
multiple occupancy of quantum states.

e Fermions: Half-integer spin particles, obey Fermi-Dirac statistics,
restricted to single occupancy per quantum state.

e Macroscopic Quantum Phenomena: BEC for bosons, degeneracy pressure and
quantum conductivity for fermions.

Applications of Quantum Statistical Physics

Quantum statistical physics finds widespread applications across physics,
chemistry, and materials science. It provides the theoretical framework for
understanding and designing systems where quantum effects combined with
statistical mechanics are significant. Advances in technology and
experimental techniques continue to expand its practical relevance.

Condensed Matter Physics

In condensed matter physics, gquantum statistical physics explains the
electronic, magnetic, and thermal properties of solids. It is fundamental for



modeling superconductivity, magnetism, and quantum phase transitions.
Techniques such as quantum Monte Carlo simulations and mean-field theories
rely on quantum statistical principles to predict material behavior.

Quantum Information and Computing

Quantum statistical physics underpins the understanding of decoherence,
entanglement, and gquantum noise in quantum computing devices. By analyzing
quantum ensembles and open system dynamics, researchers can design error-—
correcting codes and optimize qubit performance for robust quantum
computation.

Astrophysics and Cosmology

Quantum statistical physics models the behavior of dense astrophysical
objects like neutron stars and black hole accretion disks, where quantum
degeneracy pressure and relativistic effects dominate. It also contributes to
understanding the early universe's thermal history and particle
distributions.

Mathematical Tools and Techniques

The formalism of quantum statistical physics involves sophisticated
mathematical methods to describe quantum ensembles and compute observable
quantities. These tools are essential for both theoretical analysis and
practical calculations in complex quantum systems.

Density Matrix Formalism

The density matrix provides a comprehensive description of mixed quantum
states and statistical ensembles. It allows calculation of expectation values
and probabilities without requiring a single pure state description. The
evolution of the density matrix is governed by the von Neumann equation, a
quantum analogue of the classical Liouville equation.

Partition Function and Thermodynamic Quantities

The partition function is a central quantity in quantum statistical physics,
encoding all thermodynamic information of a system. It is defined as the
trace over the exponential of the Hamiltonian operator weighted by inverse
temperature. From the partition function, one can derive free energy,
entropy, internal energy, and specific heat, linking microscopic quantum
properties to macroscopic thermodynamics.

Path Integral Methods

Path integral formulation provides an alternative approach to gquantum
statistical mechanics by expressing quantum amplitudes as sums over all
possible histories. This method is particularly useful for studying gquantum
field theories, phase transitions, and systems with strong correlations. It



facilitates numerical simulations such as quantum Monte Carlo techniques.

Key Mathematical Techniques in Quantum Statistical
Physics

e Operator algebra and commutation relations
e Eigenvalue problems and spectral decomposition
e Green’s functions and correlation functions

e Renormalization group analysis

Frequently Asked Questions

What is quantum statistical physics?

Quantum statistical physics is the study of statistical properties and
behaviors of systems governed by quantum mechanics, combining principles of
quantum theory and statistical mechanics to understand phenomena at atomic
and subatomic scales.

How does quantum statistical physics differ from
classical statistical mechanics?

Quantum statistical physics incorporates quantum effects such as wave-
particle duality, quantization of energy levels, and indistinguishability of
particles, which are absent in classical statistical mechanics, leading to
different statistics like Fermi-Dirac and Bose-Einstein distributions instead
of the classical Maxwell-Boltzmann distribution.

What are Fermi-Dirac and Bose-Einstein statistics?

Fermi-Dirac statistics describe the distribution of fermions, particles that
obey the Pauli exclusion principle (e.g., electrons), while Bose-Einstein
statistics describe bosons, particles that can occupy the same quantum state
(e.g., photons). These statistics arise naturally in quantum statistical
physics and explain phenomena like electron behavior in metals and Bose-—
Einstein condensation.

How does quantum statistical physics explain
superconductivity?

Quantum statistical physics explains superconductivity through the formation
of Cooper pairs of electrons, which behave as bosons and condense into a
single quantum state, leading to zero electrical resistance. This phenomenon
is described by the BCS (Bardeen-Cooper-Schrieffer) theory within the
framework of quantum statistical mechanics.



What role does the density matrix play in quantum
statistical physics?

The density matrix provides a mathematical description of the statistical
state of a quantum system, especially when the system is in a mixed state
rather than a pure state. It allows calculation of expectation values and
probabilities in quantum statistical physics, making it essential for
describing ensembles and thermal equilibrium in quantum systems.

Additional Resources

1. Statistical Mechanics: Entropy, Order Parameters, and Complexity

This book by James P. Sethna offers a modern approach to statistical
mechanics with applications in gquantum systems. It bridges the gap between
classical and gquantum statistical physics, emphasizing concepts like entropy
and phase transitions. The text is accessible yet rigorous, making it
suitable for advanced undergraduates and graduate students.

2. Quantum Statistical Mechanics: Green’s Function Methods in Equilibrium and
Nonequilibrium Problems

Authored by Leo P. Kadanoff and Gordon Baym, this classic text delves into
Green’s function techniques for quantum statistical physics. It covers both
equilibrium and nonequilibrium systems, providing a thorough theoretical
framework. The book is essential for researchers working on condensed matter
and many-body physics.

3. Statistical Mechanics: Theory and Molecular Simulation

Mark Tuckerman’s book combines theoretical foundations with practical
simulation techniques. It includes quantum statistical mechanics topics,
focusing on molecular systems and computational methods. Readers gain
insights into how quantum effects influence statistical properties through
simulation.

4. Quantum Statistical Mechanics

This concise text by N. N. Bogoliubov Jr. introduces the fundamental
principles of gquantum statistical mechanics. It covers the mathematical
formalism and physical interpretations with clarity. The book is particularly
helpful for those seeking a straightforward introduction to the subject.

5. Many-Particle Physics

Gerald D. Mahan’s comprehensive book explores the quantum statistical
mechanics of systems with many interacting particles. It addresses advanced
topics such as Fermi liquids, superconductivity, and quantum transport. The
text is widely used in graduate courses and research for its depth and
clarity.

6. Quantum Theory of Many-Particle Systems

Written by Alexander L. Fetter and John Dirk Walecka, this book provides an
in-depth treatment of quantum statistical mechanics and many-body theory. It
includes detailed discussions on second quantization, Green’s functions, and
diagrammatic methods. This work is a cornerstone for students and researchers
in condensed matter physics.

7. Statistical Mechanics: A Set of Lectures

Richard P. Feynman’s collection of lectures presents statistical mechanics
with an intuitive and physical perspective, including quantum statistical
topics. Feynman’s engaging style helps readers grasp complex ideas without



heavy mathematical formalism. This book is appreciated for its clarity and
insight.

8. Equilibrium and Non-Equilibrium Statistical Mechanics

Authored by Michel Le Bellac, this text provides a comprehensive overview of
both equilibrium and nonequilibrium quantum statistical mechanics. It
emphasizes fundamental principles and applications to modern physics
problems. The book suits graduate students preparing for research in
statistical physics.

9. Quantum Statistical Mechanics and Applications in Biological Systems

This interdisciplinary book explores the role of quantum statistical
mechanics in understanding biological phenomena. It discusses gquantum
coherence, entanglement, and statistical methods applied to biomolecules and
cellular processes. The text bridges physics and biology, offering novel
perspectives for researchers in biophysics.
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quantum statistical physics: Foundations of Classical and Quantum Statistical Mechanics R.
Jancel, 2013-10-22 Foundations of Classical and Quantum Statistical Mechanics details the
theoretical foundation the supports the concepts in classical and quantum statistical mechanics. The
title discusses the various problems set by the theoretical justification of statistical mechanics
methods. The text first covers the the ergodic theory in classical statistical mechanics, and then
proceeds to tackling quantum mechanical ensembles. Next, the selection discusses the the ergodic
theorem in quantum statistical mechanics and probability quantum ergodic theorems. The selection
also details H-theorems and kinetic equations in classical and quantum statistical mechanics. The
book will be of great interest to students, researchers, and practitioners of physics, chemistry, and
engineering.

quantum statistical physics: Statistical Mechanics R. K. Pathria, 2016-06-30 International
Series in Natural Philosophy, Volume 45: Statistical Mechanics discusses topics relevant to
explaining the physical properties of matter in bulk. The book is comprised of 13 chapters that
primarily focus on the equilibrium states of physical systems. Chapter 1 discusses the statistical
basis of thermodynamics, and Chapter 2 covers the elements of ensemble theory. Chapters 3 and 4
tackle the canonical and grand canonical ensemble. Chapter 5 deals with the formulation of
quantum statistics, while Chapter 6 reviews the theory of simple gases. Chapters 7 and 8 discuss the
ideal Bose and Fermi systems. The book also covers the cluster expansion, pseudopotential, and
quantized field methods. The theory of phase transitions and fluctuations are then discussed. The
text will be of great use to researchers who wants to utilize statistical mechanics in their work.

quantum statistical physics: Quantum Statistical Mechanics Leo P. Kadanoff, 2018-03-08 This
book is a very early systematic treatment of the application of the field-theoretical methods
developed after the Second World War to the quantum mechanical many-body problem at finite
temperature. It describes various techniques that remain basic tools of modern condensed matter
physicists.
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quantum statistical physics: Introduction To Quantum Statistical Mechanics (2nd Edition) N
N Bogolubov, Nickolai N Bogolubov Jr, 2009-12-11 Introduction to Quantum Statistical Mechanics
(Second Edition) may be used as an advanced textbook by graduate students, even ambitious
undergraduates in physics. It is also suitable for non experts in physics who wish to have an
overview of some of the classic and fundamental quantum models in the subject. The explanation in
the book is detailed enough to capture the interest of the reader, and complete enough to provide
the necessary background material needed to dwell further into the subject and explore the research
literature.

quantum statistical physics: Introduction To Quantum Statistical Mechanics Nickolai N
Bogolubov Jr, N N Bogolubov, 1982-01-01 This text represents the first translated edition of a
special series of lectures delivered at the Physics Department of the Moscow State University.It can
serve as an introduction to a large group ranging from final year undergraduates to researchers and
others requiring and understanding of Quantum Statistics and Second Quantization methods.

quantum statistical physics: Probability Distributions in Quantum Statistical Mechanics
Mark A. Kon, 1985-10-01

quantum statistical physics: Mathematical Foundations of Quantum Statistical
Mechanics D.Y. Petrina, 2012-12-06 This monograph is devoted to quantum statistical mechanics. It
can be regarded as a continuation of the book Mathematical Foundations of Classical Statistical
Mechanics. Continuous Systems (Gordon & Breach SP, 1989) written together with my colleagues V.
I. Gerasimenko and P. V. Malyshev. Taken together, these books give a complete pre sentation of the
statistical mechanics of continuous systems, both quantum and classical, from the common point of
view. Both books have similar contents. They deal with the investigation of states of in finite
systems, which are described by infinite sequences of statistical operators (reduced density
matrices) or Green's functions in the quantum case and by infinite sequences of distribution
functions in the classical case. The equations of state and their solutions are the main object of
investigation in these books. For infinite systems, the solutions of the equations of state are
constructed by using the thermodynamic limit procedure, accord ing to which we first find a solution
for a system of finitely many particles and then let the number of particles and the volume of a
region tend to infinity keeping the density of particles constant. However, the style of presentation
in these books is quite different.

quantum statistical physics: Quantum Statistical Mechanics Phil Attard, 2015 This book
establishes the foundations of non-equilibrium quantum statistical mechanics in order to support
students and academics in developing and building their understanding. The formal theory is
derived from first principles by mathematical analysis, with concrete physical interpretations and
worked examples throughout. It explains the central role of entropy; it's relation to the probability
operator and the generalisation to transitions, as well as providing first principles derivation of the
von Neumann trace form, the Maxwell-Boltzmann form and the Schrodinger equation.

quantum statistical physics: Statistical Mechanics: Algorithms and Computations Werner
Krauth, 2006-09-14 This book discusses the computational approach in modern statistical physics,
adopting simple language and an attractive format of many illustrations, tables and printed
algorithms. The discussion of key subjects in classical and quantum statistical physics will appeal to
students, teachers and researchers in physics and related sciences. The focus is on orientation with
implementation details kept to a minimum. - ;This book discusses the computational approach in
modern statistical physics in a clear and accessible way and demonstrates its close relation to other
approaches in theoretical physics. Individual chapters focus on subjects as diverse as the hard
sphere liquid, classical spin models, single quantum particles and Bose-Einstein condensation.
Contained within the chapters are in-depth discussions of algorithms, ranging from basic
enumeration methods to modern Monte Carlo techniques. The emphasis is on orientation, with
discussion of implementation details kept to a minimum. Illustrations, tables and concise printed
algorithms convey key information, making the material very accessible. The book is completely
self-contained and graphs and tables can readily be reproduced, requiring minimal computer code.



Most sections begin at an elementary level and lead on to the rich and difficult problems of
contemporary computational and statistical physics. The book will be of interest to a wide range of
students, teachers and researchers in physics and the neighbouring sciences. An accompanying CD
allows incorporation of the book's content (illustrations, tables, schematic programs) into the
reader's own presentations. - ;'This book is the best one I have reviewed all year.' Alan Hinchliffe,
Physical Sciences Educational Reviews -

quantum statistical physics: C*-Algebras and Mathematical Foundations of Quantum
Statistical Mechanics Jean-Bernard Bru, Walter Alberto de Siqueira Pedra, 2023-06-16 This
textbook provides a comprehensive introduction to the mathematical foundations of quantum
statistical physics. It presents a conceptually profound yet technically accessible path to the
C*-algebraic approach to quantum statistical mechanics, demonstrating how key aspects of
thermodynamic equilibrium can be derived as simple corollaries of classical results in convex
analysis. Using C*-algebras as examples of ordered vector spaces, this book makes various aspects
of C*-algebras and their applications to the mathematical foundations of quantum theory much
clearer from both mathematical and physical perspectives. It begins with the simple case of Gibbs
states on matrix algebras and gradually progresses to a more general setting that considers the
thermodynamic equilibrium of infinitely extended quantum systems. The book also illustrates how
first-order phase transitions and spontaneous symmetry breaking can occur, in contrast to the
finite-dimensional situation. One of the unique features of this book is its thorough and clear
treatment of the theory of equilibrium states of quantum mean-field models. This work is
self-contained and requires only a modest background in analysis, topology, and functional analysis
from the reader. It is suitable for both mathematicians and physicists with a specific interest in
quantum statistical physics.

quantum statistical physics: An Introduction to Statistical Mechanics and Thermodynamics
Robert H. Swendsen, 2012-03 This text presents statistical mechanics and thermodynamics as a
theoretically integrated field of study. It stresses deep coverage of fundamentals, providing a natural
foundation for advanced topics. The large problem sets (with solutions for teachers) include many
computational problems to advance student understanding.

quantum statistical physics: Quantum Statistics of Charged Particle Systems W.D.
Kraeft, D. Kremp, W. Ebeling, G. Ropke, 2012-12-06 The year 1985 represents a special anniversary
for people dealing with Ooulomb systems. 200 years ago, in 1785, Oharles Auguste de Ooulomb
(1736-1806) found Ooulomb's law for the interaction force between charged particles. The authors
want to dedicate this book to the honour of the great pioneer of electrophysics. Recent statistical
mechanics is mainly restricted to systems of neutral particles. Except for a few monographs and
survey articles (see, e. g., IOHIMARU, 1973, 1982; KUDRIN, 1974; KLIMONTOVIOH, 1975;
EBELING, KRAEFT and KREMP, 1976, 1979; KALMAN and CARINI, 1978; BAUS and HANSEN,
1980; GILL, 1981, VELO and WIGHT MAN, 1981; MATSUBARA, 1982) the extended material on
charged particle systems, which is now available thanks to the efforts of many workers in statistical
mechanics, is widely dispersed in many original articles. It is the aim of this monograph to represent
at least some part of the known results on charged particle systems from a unified point of view.
Here the method of Green's functions turns out to be a powerful method especially to overcome the
difficulties connected with the statistical physics of charged particle systems; some of them are .
mentioned in the introduction. Here we can point, e.g., to the appearance of bound states in a
medium and their role as new entities.

quantum statistical physics: Introduction to Quantum Statistical Mechanics Nikolal
Nikolaevich Bogoli[Ju[lbov, 1982

quantum statistical physics: Quantum Statistical Mechanics: Selected Works Of N N
Bogolubov Nickolai N Bogolubov Jr, 2014-08-14 In this book we have solved the complicated
problem of constructing upper bounds for many-time averages for the case of a fairly broad class of
model systems with four-fermion interaction. The methods proposed in this book for solving this
problem will undoubtedly find application not only for the model systems associated with the theory




of superconductivity considered here. The theoretical methods developed in Chapters 1 and 2 are
already applicable to a much broader class of model systems from statistical physics and the theory
of elementary particles.

quantum statistical physics: Foundations of Statistical Mechanics Walter Grandy, 1987-05-31
In a certain sense this book has been twenty-five years in the writing, since I first struggled with the
foundations of the subject as a graduate student. It has taken that long to develop a deep
appreciation of what Gibbs was attempting to convey to us near the end of his life and to understand
fully the same ideas as resurrected by E.T. Jaynes much later. Many classes of students were
destined to help me sharpen these thoughts before I finally felt confident that, for me at least, the
foundations of the subject had been clarified sufficiently. More than anything, this work strives to
address the following questions: What is statistical mechanics? Why is this approach so
extraordinarily effective in describing bulk matter in terms of its constituents? The response given
here is in the form of a very definite point of view-the principle of maximum entropy (PME). There
have been earlier attempts to approach the subject in this way, to be sure, reflected in the books by
Tribus [Thermostat ics and Thermodynamics, Van Nostrand, 1961], Baierlein [Atoms and
Information Theory, Freeman, 1971], and Hobson [Concepts in Statistical Mechanics, Gordon and
Breach, 1971].

quantum statistical physics: The Thermodynamic Pressure in Quantum Statistical Mechanics
D W Robinson, 2014-01-15

quantum statistical physics: Quantum Statistical Mechanics William C. Schieve, Lawrence P.
Horwitz, 2009-04-16 Introduces many-body theory of modern quantum statistical mechanics to
graduate students in physics, chemistry, engineering and biology.

quantum statistical physics: Introduction to Non-equilibrium Quantum Statistical Mechanics
Shigeji Fujita, 1966

quantum statistical physics: Quantum Statistical Mechanics in the Natural Sciences Stephan
Mintz, 2013-03-09 leagues and, in many cases, students, of Professor Onsager. Professor Onsager,
himself, has contributed a paper on Illife in early times to the volume. Among the topics discussed
are some interesting applications of low temperature experimental techniques to cardiology and
astrophysics. We would like to express our particular appreciation to Mrs. Helga Billings and Miss
Sara Lesser for their excellent typing of these Proceedings and to Mrs. Jacquelyn Zagursky, as well
as to Mrs. Billings and Miss Lesser for their invaluable assistance with the details of the conference
and the publication of these Proceedings. The Editors CONTENTS Section One BIOLOGY Life in the

Early Days Lars Onsager. . ... ..c.ovu vttt 1 The Fluctuating Enzyme
Giorgio Careri. . . .....ovii i e 15 Diffusion Control in Biochemical
Reactions Manfred Eigen. . .. ............ ... . . . . i 37 Phase Transitions of
Phospholipids Julian Sturtevant. . .......... ... ... ... ......... 63 Theory and Density

Measurements of the Lipid Bilayer Phase Transition John F. Nagle. . ............ ... ... ........
....... 85 Stability of Helical Nucleic Acids Neville R. Kallenbach. ..........................
95 Thermodynamic Perspectives and the Origin of Life Sidney W. Fox. . .......................
.......... 119 Section Two STATISTICAL MECHANICS High Frequency Dielectric Response in
Dipolar Systems Roberto Lobo, John E. Robinson, Sergio Rodriguez. 143 ix x CONTENTS Exact
Derivation of the Onsager Limiting Law Thomas J. Murphy 157 The Effect of Wall Charge on the
Capillary Rise of Electrolytes Lars Onsager, Edmund Drauglis 167 Density of States of Topologically
Disordered Amorphous Semiconductors Jill C. Bonner, J. F. Nagle 201 Irreversibility Willis E. Lamb,
Jr. 213 Surface Specific Heat of Crystals.

quantum statistical physics: Introduction to Statistical Physics Silvio Salinas, 2001-02-08 This
textbook covers the basic principles of statistical physics and thermodynamics. The text is pitched at
the level equivalent to first-year graduate studies or advanced undergraduate studies. It presents
the subject in a straightforward and lively manner. After reviewing the basic probability theory of
classical thermodynamics, the author addresses the standard topics of statistical physics. The text
demonstrates their relevance in other scientific fields using clear and explicit examples. Later



chapters introduce phase transitions, critical phenomena and non-equilibrium phenomena.
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