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Concepts Of Modern Physics
Modern Physics is the most up-to-date, accessible
presentation of modern physics available. The book is
intended to be used in a one-semester course covering
modern physics for students who have already had basic
physics and calculus courses. The balance of the book
leans more toward ideas than toward experimental
methods and practical applications because the
beginning student is better served by a conceptual
framework than by a mass of details. The sequence of
topics follows a logical, rather than strictly historical,
order. Relativity and quantum ideas are considered first
to provide a framework for understanding the physics of
atoms and nuclei. The theory of the atom is then
developed, and followed by a discussion of the
properties of aggregates of atoms, which includes a look
at statistical mechanics. Finally atomic nuclei and
elementary particles are examined.
This book has been considered by academicians and
scholars of great significance and value to literature. This
forms a part of the knowledge base for future
generations. So that the book is never forgotten we have
represented this book in a print format as the same form
as it was originally first published. Hence any marks or
annotations seen are left intentionally to preserve its true
nature.
Concepts of Modern Physics is an updated, accessible
presentation of modern physics available. The book is
intended to be used in a one-semester course on
modern physics for students who have already had basic
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physics and calculus courses. The balance of the book
leans more toward ideas than experimental methods and
practical applications because the beginning student is
better served by a conceptual framework than by a mass
of details. The sequence of topics follows a logical,
rather than strictly historical, order. Relativity and
quantum ideas are considered first to provide a
framework for understanding the physics of atoms and
nuclei. The theory of the atom is then developed, and
followed by a discussion of the properties of aggregates
of atoms, which includes a look at statistical mechanics.
Finally atomic nuclei and elementary particles are
examined. This edition features: The presentation
concentrates more on building a conceptual framework
of ideas rather than on experimental methods and
applications. The sequence of topics is logical (one idea
flows from the previous) rather than historical. Important
topics are introduced on a relatively elementary level.
Exercises are at a variety of levels ranging from the very
easy to those that require more thoughtful consideration
of the material. Updated with topics on special relativity,
quantum mechanics, and elementary particles received
major revisions within this new edition. In addition,
smaller changes and updates were made throughout the
book and several new topics were added, for example
Einstein's derivation of the Planck radiation law. More
material on the aspects of astrophysics that illustrate
important elements of modern physics have also been
added throughout the text where relevant. NEW TO
THIS EDITION New introduction chapter to introduce
modern physics in the context of its development,
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covering the discoveries; from "atom to quantum". Topics
re-arranged and new section on Computational Physics
added in chapter on Relativity. New examples on
modern applications in selected early chapters.
The Book Presents A Comprehensive Treatment Of
Quantum Mechanics At The Post Graduate Level. The
Emphasis Is On The Physical Foundations And The
Mathematical Framework Of Quantum Mechanics;
Applications To Specific Problems Are Taken Up Only
To Illustrate A Principle Or A Calculational Technique
Under Discussion. The Book Begins With A Preview Of
The Conceptual Problem Peculiar To Quantum
Mechanics. The Introductory Chapter Also Contains A
Formulation Of The Basic Laws Of Motion In Quantum
Mechanics In Terms Of The Feynman Postulates.
Chapter 2 Contains A Detailed Exposition Of The Linear
Vector Spaces And Representation Theory. In Chapter 3
The Basic Principles Of Quantum Mechanics Are
Introduced In The Form Of A Number Of Postulates.The
Schrodinger, The Heisenberg And The Interaction
Pictures Of Time Development Form The Subject Matter
Of Chapter 4. An Indepth Study Of Angular Momentum
Theory (Chapter 5) Is Followed By A Brief Account Of
Space-Time Symmetries Including Time Reversal
Invariance (Chapter 6). Scattering Theory (Chapter 7),
Approximation Methods For Stationary As Well As TimeDependent Problems (Chapter 8) And Identical Particles
(Chapter 9) Receive Adequate Treatment. The Dirac,
The Klein-Gordon And The Weyl Equations Are
Discussed Extensively In Chapter 10. Chapter 11 Treats
Canonical Quantization Of Both Non- Relativistic And
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Relativistic Fields; Topics Covered Include The Natural
System Of Units, The Dyson And The Wick
Chronological Products, Normal Products, Wicks
Theorem And The Feynman Diagrams. The Last
Chapter (12) Discusses In Detail The Interpretational
Problem In Quantum Mechanics. The Epr Paradox, The
Copenhagen And The Ensemble Interpretations, HiddenVariable Theories,Neumanns And Bell S Theorems And
Bells Inequality Are Among The Topics Discussed. The
Appendices Incorporate A Detailed Discussion Of
Matrices Both Finite-And-Infinite Dimensional, Antilinear
Operators, Dirac Delta Function And Fourier Transforms.
A Number Of Problems Are Included With A View To
Supplementing The Text.
Accessible and flexible, MODERN PHYSICS, Third
Edition has been specifically designed to provide simple,
clear, and mathematically uncomplicated explanations of
physical concepts and theories of modern physics. The
authors clarify and show support for these theories
through a broad range of current applications and
examples-attempting to answer questions such as: What
holds molecules together? How do electrons tunnel
through barriers? How do electrons move through
solids? How can currents persist indefinitely in
superconductors? To pique student interest, brief
sketches of the historical development of twentiethcentury physics such as anecdotes and quotations from
key figures as well as interesting photographs of noted
scientists and original apparatus are integrated
throughout. The Third Edition has been extensively
revised to clarify difficult concepts and thoroughly
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updated to include rapidly developing technical
applications in quantum physics. To complement the
analytical solutions in the text and to help students
visualize abstract concepts, the new edition also features
free online access to QMTools, new platformindependent simulation software created by co-author,
Curt Moyer, and developed with support from the
National Science Foundation. Icons in the text indicate
the problems designed for use with the software.
Important Notice: Media content referenced within the
product description or the product text may not be
available in the ebook version.
This book highlights foundational issues in theoretical
physics in an informal, open style of lecture. It expresses
the flow of ideas in physics — from the period of Galileo
and Newton to the contemporary ideas of the quantum
and relativity theories, astrophysics and cosmology — as
explanations for the laws of matter. Rather than
presenting the ideas of physics as a fait accompli, the
book leaves it up to the reader to decide which of these
20th-century ideas in science will carry over to the 21st
century for our further comprehension of the laws of
nature in all domains, from that of elementary particles to
cosmology. It is the contention of the author that our
future progress in physics comprehension will only take
place when the foundational controversies between the
quantum and relativity theories are recognized and
discussion is given to their resolution. The book,
therefore, presents an attitude not normally taken in
other present-day books on subjects in contemporary
theoretical physics and cosmology. Contents:Philosophy
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of ScienceClassical Precursors for the Concepts of
Modern PhysicsNineteenth Century Physics: Atomism
and ContinuityEarly Anomalies and Elementary
ParticlesFrom the Old Quantum Theory to Quantum
MechanicsQuantum Mechanics: Heisenberg's Matrix
Mechanics and the Copenhagen SchoolConcepts of the
Theory of RelativityFrom Special to General
RelativityThe UniverseConflicts in the Foundations of the
Quantum and Relativity Theories Readership:
Academics, undergraduates, and graduates in physics
and philosophy; interested general readers.
Keywords:Quantum
Theory;Relativity;Astrophysics;Cosmology;Philosophy of
PhysicsKey Features:Differs from other books on
theoretical physics in its concentration on contemporary
ideas of physics, rather than on its mathematical
expressionAddresses those lay readers of science who
are interested in the ideas of modern physics at a
foundational level, as well as students (both
undergraduate and graduate) and professional scientists
in physics and astrophysics, with the intention of
inducing further dialogue on these
subjectsReviews:“Sachs does a good job of explaining
the problems and will certainly get you thinking.”Physics
World “This is an interesting collection for two reasons.
First, relativity and quantum mechanics are discussed …
Second, and importantly, this is fundamentally a
philosophical treatise … This thoughtful book would work
very well as a supplement to an upper-division physics
course or as the basis for a philosophy of science
class.”Choice
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This is the third edition of a well-received textbook
on modern physics theory. This book provides an
elementary but rigorous and self-contained
presentation of the simplest theoretical framework
that will meet the needs of undergraduate students.
In addition, a number of examples of relevant
applications and an appropriate list of solved
problems are provided.Apart from a substantial
extension of the proposed problems, the new edition
provides more detailed discussion on Lorentz
transformations and their group properties, a deeper
treatment of quantum mechanics in a central
potential, and a closer comparison of statistical
mechanics in classical and in quantum physics. The
first part of the book is devoted to special relativity,
with a particular focus on space-time relativity and
relativistic kinematics. The second part deals with
Schrödinger's formulation of quantum mechanics.
The presentation concerns mainly one-dimensional
problems, but some three-dimensional examples are
discussed in detail. The third part addresses the
application of Gibbs’ statistical methods to quantum
systems and in particular to Bose and Fermi gases.
This text presents a summary of the basic theoretical
structures of classical mechanics, electricity and
magnetism, quantum mechanics, statistical physics,
special relativity and modern field theories.
Intended for science and engineering students with a
background in introductory physics and calculus, this
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textbook creates a bridge between classical and
modern physics, filling the gap between descriptive
elementary texts and formal graduate textbooks. The
book presents the main topics and concepts of
special relativity and quantum mechanics, starting
from the basic aspects of classical physics and
analysing these topics within a modern physics
frame. The classical experiments that gave rise to
modern physics are also critically discussed, and
special emphasis is devoted to solid state physics
and its relationship with modern physics. Key
Features Creates a bridge between classical and
modern physics, filling the gap between elementary
and formal/theoretical texts Takes a critical
approach, arguing that the difficulty with describing
modern physics phenomena can be transformed into
cultural challenges which require new forms of
reasoning Discusses solid-state physics and its
relationship with modern physics Includes details of
classic experiments, including computer?assisted
experiments that can help demonstrate modern
physics principles Includes practice exercises and
applets that simulate key concepts
This comprehensive and well-written book provides
a thorough understanding of the principles of modern
physics, their relations, and their applications. Most
of the developments in physics that took place
during the twentieth century are called
"modern"-something to be treated differently from
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the "classical" physics. This book offers a detailed
presentation of a wide range of interesting topics,
starting from the special theory of relativity, basics of
quantum mechanics, atomic physics, spectroscopic
studies of molecular structures, solid state physics,
and proceeding all the way to exciting areas such as
lasers, fibre optics and holography. An in-depth
treatment of the different aspects of nuclear physics
focuses on nuclear properties, nuclear models,
fission, fusion, particle accelerators and detectors.
The book concludes with a chapter on elementary
interactions, symmetries, conservation laws, the
quark model and the grand unified theory. Clear and
readable, this book is eminently suitable as a text for
B.Sc. (physics) course.
"Basic Concepts in Physics: From the Cosmos to
Quarks" is the outcome of the authors' long and
varied teaching experience in different countries and
for different audiences, and gives an accessible and
eminently readable introduction to all the main ideas
of modern physics. The book’s fresh approach,
using a novel combination of historical and
conceptual viewpoints, makes it ideal
complementary reading to more standard textbooks.
The first five chapters are devoted to classical
physics, from planetary motion to special relativity,
always keeping in mind its relevance to questions of
contemporary interest. The next six chapters deal
mainly with newer developments in physics, from
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quantum theory and general relativity to grand
unified theories, and the book concludes by
discussing the role of physics in living systems. A
basic grounding in mathematics is required of the
reader, but technicalities are avoided as far as
possible; thus complex calculations are omitted so
long as the essential ideas remain clear. The book is
addressed to undergraduate and graduate students
in physics and will also be appreciated by many
professional physicists. It will likewise be of interest
to students, researchers and teachers of other
natural sciences, as well as to engineers, highschool teachers and the curious general reader, who
will come to understand what physics is about and
how it describes the different phenomena of Nature.
Not only will readers of this book learn much about
physics, they will also learn to love it.
Historical surveys consider Judeo-Christian notions
of space, Newtonian absolute space, perceptions
from 18th century to the present, more. Numerous
quotations and references. "Admirably compact and
swiftly paced style." — Philosophy of Science.
Linking physics fundamentals to modern technology-a
highly applied primer for students and engineers
Reminding us that modern inventions-new materials,
information technologies, medical technological
breakthroughs-are based on well-established
fundamental principles of physics, Jasprit Singh
integrates important topics from quantum mechanics,
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statistical thermodynamics, and materials science, as
well as the special theory of relativity. He then goes a
step farther and applies these fundamentals to the
workings of electronic devices-an essential leap for
anyone interested in developing new technologies. From
semiconductors to nuclear magnetic resonance to
superconducting materials to global positioning systems,
Professor Singh draws on wide-ranging applications to
demonstrate each concept under discussion. He
downplays extended mathematical derivations in favor of
results and their real-world design implication,
supplementing the book with nearly 100 solved
examples, 120 figures, and 200 end-of-chapter
problems. Modern Physics for Engineers provides
engineering and physics students with an accessible,
unified introduction to the complex world underlying
today's design-oriented curriculums. It is also an
extremely useful resource for engineers and applied
scientists wishing to take advantage of research
opportunities in diverse fields.
The second edition of Modern Physics for Scientists and
Engineers is intended for a first course in modern
physics. Beginning with a brief and focused account of
the historical events leading to the formulation of modern
quantum theory, later chapters delve into the underlying
physics. Streamlined content, chapters on
semiconductors, Dirac equation and quantum field
theory, as well as a robust pedagogy and ancillary
package, including an accompanying website with
computer applets, assist students in learning the
essential material. The applets provide a realistic
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description of the energy levels and wave functions of
electrons in atoms and crystals. The Hartree-Fock and
ABINIT applets are valuable tools for studying the
properties of atoms and semiconductors. Develops
modern quantum mechanical ideas systematically and
uses these ideas consistently throughout the book
Carefully considers fundamental subjects such as
transition probabilities, crystal structure, reciprocal
lattices, and Bloch theorem which are fundamental to
any treatment of lasers and semiconductor devices
Clarifies each important concept through the use of a
simple example and often an illustration Features
expanded exercises and problems at the end of each
chapter Offers multiple appendices to provide quickreference for students
This work by a noted physicist traces conceptual
development from ancient to modern times. Kepler's
initiation, Newton's definition, subsequent
reinterpretation — contrasting concepts of Leibniz,
Boscovich, Kant with those of Mach, Kirchhoff, Hertz.
"An excellent presentation." — Science.
Introduces the fundamental concepts pertaining to the
basic topics of relativity, quantum mechanics and
statistical mechanics along with the important sub-fields
of physics, namely atomic, nuclear and solid state
physics. Superconductivity and optoelectronics, lasers
and nanoparticles are also introduced. A key feature of
the book is the introduction of latest applications based
on x-rays, lasers, radioactivity and condemnsed matter.
Unlike some other reproductions of classic texts (1) We
have not used OCR(Optical Character Recognition), as
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this leads to bad quality books with introduced typos. (2)
In books where there are images such as portraits,
maps, sketches etc We have endeavoured to keep the
quality of these images, so they represent accurately the
original artefact. Although occasionally there may be
certain imperfections with these old texts, we feel they
deserve to be made available for future generations to
enjoy.
This book covers important concepts and applications of
contemporary physics. The book emphasizes logical
development of the subject and attempts to maintain
rigor in the analytical discussions. The text has been
presented in a concise and lucid manner. A modern
description of properties and interaction of particle is
given along with discussions on topics such as
cosmology, laser and applications. The concepts are
illustrated by numerous worked examples. Selected
problems given at the end of each chapter help students
to evaluate their skills. The book with its simple style,
comprehensive and up-to-date coverage is highly useful
for physics students. The detailed coverage and
pedagogical tools make this an ideal book also for the
engineering students studying core courses in physics.
'Particle or Wave' explains the origins and development of
modern physical concepts about matter and the controversies
surrounding them.
Concepts of Modern PhysicsMcGraw-Hill Companies
These notes are designed as a text book for a course on the
Modern Physics Theory for undergraduate students. The
purpose is providing a rigorous and self-contained
presentation of the simplest theoretical framework using
elementary mathematical tools. A number of examples of
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relevant applications and an appropriate list of exercises and
answered questions are also given.
Jammer then devotes a chapter to the distinction between
inertial and gravitational mass and to the various versions of
the so-called equivalance principle with which Newton
initiated his Principia but which also became the starting point
of Einstein's general relativity, which supersedes Newtonian
physics. The book concludes with a presentation of recently
proposed global and local dynamical theories of the origin
and nature of mass."--Jacket.
This student manual accompanies the text, Concepts of
Modern Physics (0-07-004814-2).
One of the field’s most respected introductory texts, Modern
Physics provides a deep exploration of fundamental theory
and experimentation. Appropriate for second-year
undergraduate science and engineering students, this
esteemed text presents a comprehensive introduction to the
concepts and methods that form the basis of modern physics,
including examinations of relativity, quantum physics,
statistical physics, nuclear physics, high energy physics,
astrophysics, and cosmology. A balanced pedagogical
approach examines major concepts first from a historical
perspective, then through a modern lens using relevant
experimental evidence and discussion of recent
developments in the field. The emphasis on the
interrelationship of principles and methods provides
continuity, creating an accessible “storyline” for students to
follow. Extensive pedagogical tools aid in comprehension,
encouraging students to think critically and strengthen their
ability to apply conceptual knowledge to practical
applications. Numerous exercises and worked examples
reinforce fundamental principles.
Rigorous, concise, and provocative monograph analyzes the
ancient concept of mass, the neoplatonic concept of inertia,
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the modern concept of mass, mass and energy, and much
more. 1964 edition.
Highlighting foundational issues in theoretical physics, this
work expresses the flow of ideas in physics - from the period
of Galileo and Newton to the contemporary ideas of the
quantum and relativity theories, astrophysics and cosmology as explanations for the laws of matter.
This book is the second edition of an excellent undergraduatelevel overview of classical and modern physics, intended for
students of physics and related subjects, and also perfectly
suited for the education of physics teachers. The twelvechapter book begins with Newton’s laws of motion and
subsequently covers topics such as thermodynamics and
statistical physics, electrodynamics, special and general
relativity, quantum mechanics and cosmology , the standard
model and quantum chromodynamics. The writing is lucid,
and the theoretical discussions are easy to follow for anyone
comfortable with standard mathematics. An important addition
in this second edition is a set of exercises and problems,
distributed throughout the book. Some of the problems aim to
complement the text, others to provide readers with additional
useful tools for tackling new or more advanced topics.
Furthermore, new topics have been added in several
chapters; for example, the discovery of extra-solar planets
from the wobble of their mother stars, a discussion of the
Landauer principle relating information erasure to an increase
of entropy, quantum logic, first order quantum corrections to
the ideal gas equation of state due to the Fermi-Dirac and
Bose-Einstein statistics. Both gravitational lensing and the
time-correction in geo-positioning satellites are explained as
theoretical applications of special and general relativity. The
discovery of gravitational waves, one of the most important
achievements of physical sciences, is presented as well.
Professional scientists, teachers, and researchers will also
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want to have this book on their bookshelves, as it provides an
excellent refresher on a wide range of topics and serves as
an ideal starting point for expanding one’s knowledge of new
or unfamiliar fields. Readers of this book will not only learn
much about physics, they will also learn to love it.
Intended to be used in a one-semester course covering
modern physics for students who have already had basic
physics and calculus courses. Focusing on the ideas, this
book considers relativity and quantum ideas to provide a
framework for understanding the physics of atoms and nuclei.
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