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Foundations of Quantum 
Mechanics
from Photons to Quantum Computers
Reinhold Blumel, PhD, Wesleyan University, Connecticut 
ISBN-13: 978-0-7637-7628-2
Hardcover • 331 Pages • © 2010

Quantum computers are the proposed centerpieces 
of a revolutionary, 21st century quantum information 
technology. Ideal for undergraduate and graduate 
courses in modern quantum physics, Foundations 
of Quantum Mechanics: From Photons to Quantum 
Computers takes the reader into the fascinating world 
of quantum mechanics and continues on an in-depth 
study of quantum information and quantum computing, 
including an entire chapter on the future of quantum 
technology. This accessible text with modern applications 
focuses on what is “quantum” about quantum mechanics; 
topics discussed include the EPR paradox, entanglement, 
teleportation, Bell’s Theorem, quantum computing, and 
code-breaking with quantum computers.

Table of Contents:

1. Photons
2.Wave-Particle Duality
3. The Machinery of Quantum Mechanics
4. Measurement
5. Interaction-Free Measurements
6. EPR Paradox
7. Classical and Quantum Information
8. Quantum Computing
9. Classical Cryptology
10. Quantum Factoring
11. Ion-Trap Quantum Computers
12. Outlook

Intermediate Dynamics
Patrick Hamill, PhD, San Jose State University 
ISBN-13: 978-0-7637-5728-1
Hardcover • 724 Pages • © 2010

Intended for the two-semester, upper division 
undergraduate Classical Mechanics course, this text 
provides a student-friendly approach to the material. It 
begins with an optional review of elementary physical 
concepts and continues to an in-depth study of 
mechanics. Each chapter includes numerous accessible 
exercises that help students review and understand 
key material while rigorous end-of-chapter problems 
challenge students to find solutions based on concepts 
discussed in the chapter. Additional computer problems 
are offered at the end of each chapter for those who 
would like to utilize numerical techniques. 

Key Features:

• This text communicates with students at an 
appropriate level, yet covers in depth the traditional 
material of an intermediate mechanics course.

• Each chapter concludes with a brief summary that 
allows the student to revisit particular equations or 
concepts.

• Simple exercises throughout the chapters allow 
students to check their basic understanding 
of concepts, and each chapter includes a set of 
demanding problems to ensure their complete 
comprehension of the material.

Table of Contents:
Part I Introductory Concepts Chapter 1. A Survey of 
Elementary Principles Part II Pricniples of Mechanics 
Chapter 2. Kinematics Chapter 3. Newton’s Laws: 
Determining the Motion Chapter 4. The Lagrangian 
Method Chapter 5. The Conservation of Energy 
Chapter 6. Conservation of Linear Momentum Chapter 
7. Conservation of Angular Momentum Chapter 
8. Conservation Laws and Symmetries Part III The 
Gravitational Field Chapter 9. The Gravitational Field Part 
IV The Mechanics of Particles Chapter 10. Central Force 
Motion Chapter 11. Harmonic Motion Chapter 12. The 
Pendulum Chapter 13. Accelerated Reference Frames Part 
V The Mechanics of Extended Bodies Chapter 14. Statics 
(Optional) Chapter 15. Rotational Kinematics Chapter 
16. Rotational Dynamics Chapter 17. Waves Chapter 18. 
Small Oscillations (Optional) Part VI Special Topics Chapter 
19. The Special Theory of Relativity Chapter 20. Classical 
Chaos (Optional) Appendix A Formulas and Constants
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Physics of Fluids
Uno Ingard, PhD, MIT (Emeritus)
ISBN-13: 978-1-934015-10-0
Hardcover • 500 Pages • © 2011
Available March 2010

This book is a comprehensive study of the theory
and the practical applications of fluid properties to
numerous disciplines. It may be used as a reference in
a variety of fields by scientists and engineers or as a
text in senior-undergraduate or graduate-level courses.
The book covers standard topics including motion of a
conducting fluid in a magnetic field, Brownian motion,
charged particle motion, surface waves on a liquid,
the kinetic theory of gases, and plasma physics. Many
applications from aeronautics, acoustics, chemistry,
mechanics, electricity, and others have been included to
illustrate the mathematical and physical concepts.

Key Features:

• Provides numerous examples to illustrate the 
mathematical and physical concepts, e.g., tsunamis, 
lawn sprinklers, aeronautics, electric currents, 
acoustics, wind tunnels, and more. 

• Includes a discussion of the thermal fluctuations 
of a liquid surface and the effect of viscosity on the 
dispersion of surface waves. 

• Begins with a review of the basic laws and properties 
of fluids. 

• Provides chapter summaries and exercise sets.

Table of Contents:

1. Review of Fundamentals.
2. Kinematics of Fluid Motion.
3. Examples of Fluid Flow.
4. Equations of Fluid Flow.
5. Surface Waves on a Liquid.
6. Sound Waves in Fluids.
7. Fluid-solid Body Interactions.
8. Magneto-hydrodynamics.
9. Charged Particle Motion.
10. Kinetic Theory of Gases.
11. Elements of Plasma Dynamics.
Appendix A. Quasilinear Theory
Appendix B. Distribution Functions
Appendix

Multiphysics Modeling Using 
COMSOL®
A First Principles Approach 
Roger W. Pryor, PhD, COMSOL Certified Consultant 
ISBN-13: 978-0-7637-7999-3
Hardcover • 700 Pages • © 2011
Available December 2009

This text rapidly introduces the senior level 
undergraduate, graduate or professional scientist 
or engineer to the art and science of computerized 
modeling for physical systems and devices. It offers a 
step-by-step modeling methodology through examples 
that are linked to the Fundamental Laws of Physics 
through a First Principles Analysis approach. The text 
explores a breadth of multiphysics models in coordinate 
systems that range from 1D to 3D and introduces the 
readers to the numerical analysis modeling techniques 
employed in the COMSOL® Multiphysics® software. After 
readers have built and run the examples, they will have 
a much firmer understanding of the concepts, skills, 
and benefits acquired from the use of computerized 
modeling techniques to solve their current technological 
problems and to explore new areas of application for 
their particular technological areas of interest.

Key Features:

• Introduces the numerical analysis modeling 
techniques employed in the COMSOL® Multiphysics® 
software.

• Includes executable copies of each model and 
 related animations on the accompanying DVD.
• Focuses on models that demonstrate the 

use of principles in the electrical, electronic, 
electromagnetic, optical, thermal physics and 
biophysics areas as examples for later application in 
problem solution by the reader in areas comprising 
engineering, science, medicine, and biophysics for 
development of devices and systems.

Table of Contents:

1. Modeling Methodology 2. Materials and Databases
3. 1D Modeling 4. 2D Modeling 5. 2D Axisymmetric 
Modeling 6. 2D Simple Mixed Mode Modeling 7. 2D 
Complex Mixed Mode Modeling 8. 3D Modeling
9. Perfectly Matched Layer Models 10. Bioheat Models



A First Course in Computational Physics
SeCOnD eDITIOn
Paul DeVries, PhD, Miami University, Ohio
Javier e. Hasbun, PhD, University of West Georgia
ISBN-13: 978-0-7637-7314-4
Hardcover • 400 Pages • © 2011
Available February 2010

Computers and computation are extremely important components of 
physics and should be integral parts of a physicist’s education. Furthermore, 
computation physics is reshaping the way calculations are made in all areas 
of physics. Intended for the physics and engineering students who have 
completed the introductory physics course, this text covers the different 
types of computational problems using MATLAB with exercises developed 
around problems of physical interest. Topics such as root finding, Newton-
Cotes integration, and ordinary differential equations are included and 
presented in the context of physics problems. 

Table of Contents:

1. Introduction 2. Functions and Roots 3. Interpolation and Approximation 
4. Numerical Integration 5. Ordinary Differential Equations 6. Fourier 
Analysis 7. Partial Differential Equations Appendix A. A MATLAB 
Tutorial

Physics For engineers and Scientists
Gebhard von Oppen, PhD, Technical University of Berlin
Frank Melchert, PhD, Technical University of Berlin
ISBN-13: 978-0-977858-21-7
Hardcover • 400 Pages • © 2007

Unlike its lengthy competitors, this compact text/reference provides 
students, practicing engineers, and scientists with the complete 
physical laws from classical mechanics to the quanta optics and 
semiconductor physics. Tasks, projects, and experiments are 
integrated throughout each chapter so the reader can test the 
theories as they are presented. Because of its breadth of topics, the 
book can be used as a refresher for engineering licensing exams or 
as a full year course. It emphasizes only the level of mathematics 
needed to master concepts and conduct experiments used in 
industry. Moreover, the book is especially suited for self-study 
because of its readable, concept-task-experiment structure.

Applied electromagnetics Using 
QuickField™ & MATLAB
J.R. Claycomb, PhD, Houston Baptist University
ISBN-13: 978-0-7637-7751-7
Hardcover • 400 Pages • © 2008

Computers and computation are extremely important components 
of physics and should be integral parts of a physicist’s education. 
Furthermore, computation physics is reshaping the way 
calculations are made in all areas of physics. Intended for the 
physics and engineering students who have completed the 
introductory physics course, this text covers the different types of 
computational problems using MATLAB with exercises developed 
around problems of physical interest. Topics such as root finding, 
Newton-Cotes integration, and ordinary differential equations are 
included and presented in the context of physics problems. 



Classical Mechanics
J. Michael Finn, PhD, William and Mary College
ISBN-13: 978-0-7637-7960-3
Hardcover • 500 Pages • © 2009

This updated text is suitable for students preparing for advanced 
study of physics and closely related fields, such as astronomy 
and the applied engineering sciences. Compared to older books 
on this subject, the mathematical treatment has been updated 
for the study of more advanced topics in quantum mechanics, 
statistical mechanics, and nonlinear and orbital mechanics. It 
begins with a review of the principles of classical Newtonian 
dynamics of particles and particle systems and proceeds to 
show how these principles are modified and extended by 
developments in the field. The text ends with the unification 
of space and time given by the Special Theory of Relativity. In 
addition, Hamiltonian dynamics and the concept of phase space 
are introduced early on. This allows integration of the concepts of 
chaos and other nonlinear effects into the main flow of the text. 
The role of symmetries and the underlying geometric structure 
of space-time is a key theme.

Classical Mechanics with MATLAB® 
Applications
Javier e. Hasbun, PhD, University of West Georgia
ISBN-13: 978-0-7637-4636-0
Hardcover • 548 Pages • © 2009

This text is an essential resource for the advanced undergraduate 
taking introduction to classical mechanics. Filled with 
comprehensive examples and thorough descriptions, it guides 
students through the complex topics of rigid body motion, 
moving coordinate systems, Lagrange’s equations, small 
vibrations, the Euler algorithm, and much more. Step-by-step 
illustrations, examples and computational physics tools further 
enhance learning and understanding by demonstrating 
accessible ways of obtaining mathematical solutions. In addition 
to the numerous examples throughout, each chapter contains a 
section of MATLAB code to introduce the topic of programming 
scripts and their modification for the reproduction of graphs and 
simulations.

Quantum Mechanics
B. Cameron Reed, PhD, Alma College
ISBN-13: 978-0-7637-4451-9
Hardcover • 422 Pages • © 2008

Designed for the one-semester course, Quantum Mechanics 
expertly guides students through rigorous course material, 
providing comprehensive explanations, accessible examples, 
and intuitive equations. This text’s in-depth coverage of essential 
topics, such as harmonic oscillator, barrier penetration, and 
hydrogen atoms, skillfully bridges the gap between sophomore 
introduction texts and lower-level graduate treatments. Students 
will find this user-friendly text, with numerous examples and 
applications, sets a solid foundation for future courses in the area 
of Quantum Mechanics.
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noise Reduction Analysis
Uno Ingard, PhD, MIT (Emeritus)
ISBN-13: 978-1-934015-31-5
Hardcover • 452 Pages • © 2010

Written by a noted authority in the subject area, Ingard’s Noise 
Reduction Analysis is a comprehensive study of the theory and 
practical application of noise reduction to numerous fields. It may 
be used as a reference by scientists and engineers or in a senior-
undergraduate or graduate-level course. The first six chapters deal 
with the basic mechanisms of sound absorption by which acoustic 
energy is converted into heat in viscous and thermal boundaries in a 
sound field. The second part covers duct attenuators with a discussion 
of how their performance is described and measured. The main part 
of each chapter is planned to be descriptive, and contains numerical 
results that should be of direct interest for design work. Mathematical 
analysis is placed at the end of the chapters.

Acoustics
Uno Ingard, PhD, MIT (Emeritus)
ISBN-13: 978-1-934015-08-7
Hardcover • 400 Pages • © 2008

Written by a noted authority in the subject area, Ingard’s Acoustics 
is a comprehensive study of the theory and practical application 
of acoustics to numerous fields. It may be used as a reference by 
scientists and engineers or as a senior-undergraduate or graduate-
level course. Several of the chapters include notes and numerical 
results from the author’s involvement in specific projects, and contain 
hitherto unpublished material. Items in this category are aero-
acoustic instabilities, flow interaction with acoustic resonators, sound 
propagation in the atmosphere, sound generation by fans, aspects of 
nonlinear acoustics, the analysis of an oscillator with “dry friction,” and a 
discussion of the frequency response of the ear.

Astronomy & Astrophysics
A.B. Bhattacharya, PhD
S. Joardar, PhD
R. Bhattacharya, PhD
ISBN-13: 978-1-934015-05-6
Hardcover • 364 Pages • © 2008

This book is designed for upper division courses in astronomy and as a 
reference for science professionals. The subject areas of astronomy and 
astrophysics have grown tremendously during the last few decades. 
New developments in radio astronomy and recent data retrieved from 
NASA’s Hubble Space Telescope have resulted in many discoveries 
and created new interest in the study of the universe. Using four-
color throughout, Astronomy & Astrophysics describes the different 
techniques and instruments employed in the study of the universe and 
the results obtained with discussion on both theory and observation. 
The book covers topics such as, “minor” planets, radio astronomy, 
astronomical telescopes, measurement of solar brightness distribution, 
black holes, and the Einstein effect. A CD-ROM with color figures and 
simulations accompanies the book.



Classical electrodynamics
SeCOnD eDITIOn
Hans Ohanian, PhD, University of Vermont
ISBN-13: 978-0-97785-827-9
Hardcover • 600 Pages • © 2007

The new edition of this classic work has been completely revised and 
updated to reflect recent developments in experimental data and 
laser technology. It is suitable as a reference for practicing physicists 
and engineers and it provides a basis for further study in classical 
and quantum electrodynamics, telecommunications, radiation, 
antennas, astrophysics, etc. The book can be used in standard courses 
in electrodynamics, electromagnetic theory, and lasers. Paying close 
attention to the experimental evidence as the basis for the theoretical 
development, the book’s first five chapters follow the traditional 
introduction to electricity: vector calculus, electrostatic field and 
potential, BVPs, dielectrics, and electric energy. Chapters 6 and 7 provide 
an overview of the physical foundations of special relativity and of the 
four-dimensional tensor formalism. In Chapter 8, the union of Coulomb’s 
law with the laws of special relativity gives issue to the relativistic form of 
Maxwell’s equations. The book concludes with applications of Maxwell’s 
equations in Chapters 9 through 16: magnetostatics, induction, magnetic 
materials, electromagnetic waves, radiation, waveguides, and scattering 
and diffraction. Numerous examples and exercises are included.

Maxwell’s equations and the 
Principles of electromagnetism
Richard Fitzpatrick, PhD, University Of Texas, Austin
ISBN-13: 978-1-934015-20-9
Hardcover • 500 Pages • © 2008

Designed for upper division electromagnetism courses or as a reference 
for electrical engineers and scientists, this book introduces Maxwell’s 
equations and electromagnetic waves as soon as possible (i.e., in the 
first third of the book), and then goes on to discuss electrostatics, 
magnetostatics, induction, etc., in the light of those equations. The 
book also provides a thorough discussion of vector field theory which 
emphasizes the rotational invariance of the dot and cross products, 
together with div, grad, and curl, and thus gives a clear physical 
motivation for the use of those constructs to describe electric and 
magnetic fields. Unlike many competing books, this text covers topics 
such as advanced potentials, retarded fields, forces on dielectric liquids, 
antenna theory, and Faraday rotations.
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