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Laser Fundamentals provides a clear and comprehensive introduction to the physical and
engineering principles of laser operation and design. Simple explanations, based throughout
on key underlying concepts, lead the reader logically from the basics of laser action to
advanced topics in laser physics and engineering. Much new material has been added to this
second edition, especially in the areas of solid-state lasers, semiconductor lasers, and laser
cavities. This 2004 edition contains a new chapter on laser operation above threshold,
including extensive discussion of laser amplifiers. The clear explanations, worked examples,
and many homework problems will make this book invaluable to undergraduate and first-year
graduate students in science and engineering taking courses on lasers. The summaries of key
types of lasers, the use of many unique theoretical descriptions, and the extensive bibliography
will also make this a valuable reference work for researchers.
Modern Optics is a fundamental study of the principles of optics using a rigorous physical
approach based on Maxwell's Equations. The treatment provides the mathematical foundations
needed to understand a number of applications such as laser optics, fiber optics and medical
imaging covered in an engineering curriculum as well as the traditional topics covered in a
physics based course in optics. In addition to treating the fundamentals in optical science, the
student is given an exposure to actual optics engineering problems such as paraxial matrix
optics, aberrations with experimental examples, Fourier transform optics (Fresnel-Kirchhoff
formulation), Gaussian waves, thin films, photonic crystals, surface plasmons, and fiber optics.
Through its many pictures, figures, and diagrams, the text provides a good physical insight into
the topics covered. The course content can be modified to reflect the interests of the instructor
as well as the student, through the selection of optional material provided in appendixes.
The following is a text taught to engineering and applied science students at the NYU Tandon
(Polytechnic) School of Engineering in 2017 and 2018. The course met for four hours a week
during one fourteen week semester. Unlike other texts in Modern Optics this text is intended to
be used by students in both engineering and applied science at a junior or senior level, and to
support specialized interdisciplinary applied optics courses given at a graduate level, such as
Bio-Optics. By introducing it in the junior year students with interest arrive fresh from their
introductory physics courses. The course emphasizes fundamentals starting with Maxwell's
equations, which is where the introductory physics sequence ends, and applies these
fundamentals to current interests in applied science and technology. Appropriate to the level of
the course, the mathematics represents Maxwell's Equations in their integral form. Where
advanced math was added (e.g. Fourier Transform), the students were introduced to this as if
taught in an applied math course.Take-home Experiments: There are also take-home
laboratory experiment assignments dispersed within the text, and requiring a small inventory of
parts (e.g. transmission diffraction grating, red laser pointer, aspheric lens, 1" diameter acrylic
sphere, and dye solution). With these parts and common things found around a typical home, 9
experiments are assigned to support the concepts taught in the course. One of these involves
turning a Smart phone into a microscope. Another turns a Smart phone into a spectrometer,
and a third uses the phone as a photometer.Applications: Some of the many applications
discussed are Optical Tweezers, Holographic Diffraction Grating, Demystifying the structure of
DNA from Rosalind Franklin's X-ray diffraction image (Photo 51), Fourier Transform Infrared
Spectroscopy (FTIR), nano-plasmonics, Fabry-Perot resonator, Whispering Gallery Mode
sensor, LASER, Confocal microscope, and Super high-resolution microscopy (STED).
A complete basic undergraduate course in modern optics for students in physics, technology,
and engineering. The first half deals with classical physical optics; the second, quantum nature
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of light. Solutions.
Designed for a nonmathematical undergraduate optics course addressed to art majors, this
four-part treatment discusses the nature and manipulation of light, vision, and color. Questions
at the end of each chapter help test comprehension of material, which is almost completely
presented in a nonmathematical manner. 170 black-and-white illustrations. 1983 edition.
This textbook provides a sound foundation in physical optics by covering key concepts in a
rigorous but accessible manner. Propagation of electromagnetic waves is examined from
multiple perspectives, with explanation of which viewpoints and methods are best suited to
different situations. After an introduction to the theory of electromagnetism, reflection,
refraction, and dispersion, topics such as geometrical optics, interference, diffraction,
coherence, laser beams, polarization, crystallography, and anisotropy are closely examined.
Optical elements, including lenses, mirrors, prisms, classical and Fabry-Perot interferometers,
resonant cavities, multilayer dielectric structures, interference and spatial filters, diffraction
gratings, polarizers, and birefringent plates, are treated in depth. The coverage also
encompasses such seldom-covered topics as modeling of general astigmatism via 4x4
matrices, FFT-based numerical methods, and bianisotropy, with a relativistic treatment of
optical activity and the Faraday and Fresnel-Fizeau effects. Finally, the history of optics is
discussed.
The easy way to shed light on Optics In general terms, optics is the science of light. More
specifically, optics is a branch of physics that describes the behavior and properties of
light?including visible, infrared, and ultraviolet?and the interaction of light with matter. Optics
For Dummies gives you an approachable introduction to optical science, methods, and
applications. You'll get plain-English explanations of the nature of light and optical effects;
reflection, refraction, and diffraction; color dispersion; optical devices, industrial, medical, and
military applications; as well as laser light fundamentals. Tracks a typical undergraduate optics
course Detailed explanations of concepts and summaries of equations Valuable tips for study
from college professors If you're taking an optics course for your major in physics or
engineering, let Optics For Dummies shed light on the subject and help you succeed!

This monumental collection of 34 historical papers on quantum electrodynamics
features contributions by the 20th century's leading physicists: Dyson, Fermi,
Feynman, Foley, Oppenheimer, Pauli, Weisskopf, and others. Twenty-nine are in
English, three in German, and one each in French and Italian. Editor Julian
Schwinger won a Nobel Prize for his pioneering work in quantum
electrodynamics.
An enlightening guide to optics Are you in the dark when it comes to
understanding the science of optics? Now there's a glimmer in the gloom! Optics
Demystified brings this challenging topic into focus. Written in an easy-to-follow
format, this practical guide begins by covering the nature of light, the
electromagnetic spectrum, reflection, refraction, and color dispersion. You'll move
on to common optical devices and effects, lasers, and optical data transmission
technology. Industrial, medical, and military applications are discussed, as are
exotic optics such as holography. Detailed examples and concise explanations
make it easy to understand the material, and end-of-chapter quizzes and a final
exam help reinforce learning. It's a no-brainer! You'll get: Explanations of the
particle and wave theories Analysis of optical microscopes and telescopes
Functional details of fiber optics A sampling of optical illusions A time-saving
approach to performing better on an exam or at work Simple enough for a
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beginner but challenging enough for an advanced student, Optics Demystified
illuminates this vital physics topic.
Presentation of the basic theoretical formulation of Green's functions, followed by
specific applications: transport coefficients of a metal, Coulomb gas, Fermi
liquids, electrons and phonons, superconductivity, superfluidity, and magnetism.
1984 edition.
Since it was first published in 1995, Photonic Crystals has remained the definitive
text for both undergraduates and researchers on photonic band-gap materials
and their use in controlling the propagation of light. This newly expanded and
revised edition covers the latest developments in the field, providing the most upto-date, concise, and comprehensive book available on these novel materials
and their applications. Starting from Maxwell's equations and Fourier analysis,
the authors develop the theoretical tools of photonics using principles of linear
algebra and symmetry, emphasizing analogies with traditional solid-state physics
and quantum theory. They then investigate the unique phenomena that take
place within photonic crystals at defect sites and surfaces, from one to three
dimensions. This new edition includes entirely new chapters describing important
hybrid structures that use band gaps or periodicity only in some directions:
periodic waveguides, photonic-crystal slabs, and photonic-crystal fibers. The
authors demonstrate how the capabilities of photonic crystals to localize light can
be put to work in devices such as filters and splitters. A new appendix provides
an overview of computational methods for electromagnetism. Existing chapters
have been considerably updated and expanded to include many new threedimensional photonic crystals, an extensive tutorial on device design using
temporal coupled-mode theory, discussions of diffraction and refraction at crystal
interfaces, and more. Richly illustrated and accessibly written, Photonic Crystals
is an indispensable resource for students and researchers. Extensively revised
and expanded Features improved graphics throughout Includes new chapters on
photonic-crystal fibers and combined index-and band-gap-guiding Provides an
introduction to coupled-mode theory as a powerful tool for device design Covers
many new topics, including omnidirectional reflection, anomalous refraction and
diffraction, computational photonics, and much more.
Master introductory mechanics with ANALYTICAL MECHANICS! Direct and
practical, this physics text is designed to help you grasp the challenging concepts
of physics. Specific cases are included to help you master theoretical material.
Numerous worked examples found throughout increase your problem-solving
skills and prepare you to succeed on tests.
This second edition is ideal for classical mechanics courses for first- and secondyear undergraduates with foundation skills in mathematics.
Principles of Optics: Electromagnetic Theory of Propagation, Interference and
Diffraction of Light, Sixth Edition covers optical phenomenon that can be treated
with Maxwell’s phenomenological theory. The book is comprised of 14 chapters
that discuss various topics about optics, such as geometrical theories, image
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forming instruments, and optics of metals and crystals. The text covers the
elements of the theories of interference, interferometers, and diffraction. The
book tackles several behaviors of light, including its diffraction when exposed to
ultrasonic waves. The selection will be most useful to researchers whose work
involves understanding the behavior of light.
Clear, accessible guide requires little prior knowledge and considers just two
topics: paraxial imaging and polarization. Lucid discussions of paraxial imaging
properties of a centered optical system, optical resonators and laser beam
propagation, matrices in polarization optics and propagation of light through
crystals, much more. 60 illustrations. Appendixes. Bibliography.
One of the most methodical treatments of electromagnetic wave propagation,
radiation, and scattering—including new applications and ideas Presented in two
parts, this book takes an analytical approach on the subject and emphasizes new
ideas and applications used today. Part one covers fundamentals of
electromagnetic wave propagation, radiation, and scattering. It provides ample
end-of-chapter problems and offers a 90-page solution manual to help readers
check and comprehend their work. The second part of the book explores up-todate applications of electromagnetic waves—including radiometry, geophysical
remote sensing and imaging, and biomedical and signal processing applications.
Written by a world renowned authority in the field of electromagnetic research,
this new edition of Electromagnetic Wave Propagation, Radiation, and Scattering:
From Fundamentals to Applications presents detailed applications with useful
appendices, including mathematical formulas, Airy function, Abel’s equation,
Hilbert transform, and Riemann surfaces. The book also features newly revised
material that focuses on the following topics: Statistical wave theories—which
have been extensively applied to topics such as geophysical remote sensing, bioelectromagnetics, bio-optics, and bio-ultrasound imaging Integration of several
distinct yet related disciplines, such as statistical wave theories, communications,
signal processing, and time reversal imaging New phenomena of multiple
scattering, such as coherent scattering and memory effects Multiphysics
applications that combine theories for different physical phenomena, such as
seismic coda waves, stochastic wave theory, heat diffusion, and temperature rise
in biological and other media Metamaterials and solitons in optical fibers,
nonlinear phenomena, and porous media Primarily a textbook for graduate
courses in electrical engineering, Electromagnetic Wave Propagation, Radiation,
and Scattering is also ideal for graduate students in bioengineering, geophysics,
ocean engineering, and geophysical remote sensing. The book is also a useful
reference for engineers and scientists working in fields such as geophysical
remote sensing, bio–medical engineering in optics and ultrasound, and new
materials and integration with signal processing.
Introduction to Astronomy & Cosmology is a modern undergraduate textbook,
combining both the theory behind astronomy with the very latest developments.
Written for science students, this book takes a carefully developed scientific
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approach to this dynamic subject. Every major concept is accompanied by a
worked example with end of chapter problems to improve understanding Includes
coverage of the very latest developments such as double pulsars and the dark
galaxy. Beautifully illustrated in full colour throughout Supplementary web site
with many additional full colour images, content, and latest developments.
Directed toward physicists and engineers interested in the device applications
enabled by nonlinear optics, this text is suitable for advanced undergraduates
and graduate students. Its content is presented entirely on a classical basis and
requires only an elementary knowledge of quantum mechanics. The authors
demonstrate how real laboratory situations can diverge from ideal theory,
acquainting readers with the kinds of problems common to construction of a
nonlinear device. They also offer a detailed discussion of the practical problems
and characteristics of nonlinear materials, as well as the selection procedures
necessary to ensure the use of good material. Their treatment begins with an
introduction to the theories of linear and nonlinear optics, along with the basic
ideas behind them. Succeeding chapters explore phase matching and nonlinear
materials, followed by detailed treatments of second-harmonic generation,
parametric up-conversion, and optical parametric amplification and oscillation.
Appendixes offer a comprehensive list of materials and their properties; the text
concludes with references and an index.
Practical guide shows how to set up working models of telescopes, microscopes,
photographic lenses and projecting systems; how to conduct experiments for
determining accuracy, resolving power, more. 234 diagrams.
A concise, readable introduction to classical and modern optics. Designed for
persons interested in the scientific and engineering applications of optics, as well
as ophthalmic professionals. Provides a lean presentation of the entire field of
optics, from the geometrical aspects of lenses to the relativity of image formation.
Contains frequent references to the historical development of optics. Contains a
detailed discussion of the most modern developments such as optical data
processing, holography, lasers, and laser applications. For individuals in the
fields of physics, engineering, or optometry.
Although the basic principles of lasers have remained unchanged in the past 20
years, there has been a shift in the kinds of lasers generating interest. Providing
a comprehensive introduction to the operating principles and applications of
lasers, this second edition of the classic book on the subject reveals the latest
developments and applications of lasers. Placing more emphasis on applications
of lasers and on optical physics, the book's self-contained discussions will appeal
to physicists, chemists, optical scientists, engineers, and advanced
undergraduate students.
This book provides a comprehensive introduction to the physics of the photovoltaic cell.
It is suitable for undergraduates, graduate students, and researchers new to the field. It
covers: basic physics of semiconductors in photovoltaic devices; physical models of
solar cell operation; characteristics and design of common types of solar cell; and
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approaches to increasing solar cell efficiency. The text explains the terms and concepts
of solar cell device physics and shows the reader how to formulate and solve relevant
physical problems. Exercises and worked solutions are included.
Clear, comprehensive treatment of behavior and dynamics of magnetic fluids explores
electromagnetism and fields, magnetocaloric energy conversion, more. For graduate
students and researchers in physics, engineering, and math.
Authoritative introduction covers the role of Green's function in mathematical physics,
essential differences between spatial and time filters, fundamental relations of paraxial
optics, and effects of aberration terms on image formation. "An excellent book; wellorganized, and well-written." — Journal of the Optical Society of America. 80
illustrations. 1963 edition.
The book describes classical (non-quantum) optical phenomena and the instruments
and technology based on them. It includes many cutting-edge areas of modern physics
and its applications which are not covered in many larger and more expensive books.
Classic treatise covers mathematical topics needed by theoretical and experimental
physicists (vector analysis, calculus of variations, etc.), followed by coverage of
mechanics, electromagnetic theory, thermodynamics, quantum mechanics, and nuclear
physics.
Clear treatment of systems and first and second laws of thermodynamics features
informal language, vivid and lively examples, and fresh perspectives. Excellent
supplement for undergraduate science or engineering class.
Introduction to Optics is now available in a re-issued edition from Cambridge University
Press. Designed to offer a comprehensive and engaging introduction to intermediate
and upper level undergraduate physics and engineering students, this text also allows
instructors to select specialized content to suit individual curricular needs and goals.
Specific features of the text, in terms of coverage beyond traditional areas, include
extensive use of matrices in dealing with ray tracing, polarization, and multiple thin-film
interference; three chapters devoted to lasers; a separate chapter on the optics of the
eye; and individual chapters on holography, coherence, fiber optics, interferometry,
Fourier optics, nonlinear optics, and Fresnel equations.
This textbook is devoted to the fundamentals of optical system design and analysis. It is part of
series on applied optics covering the math and theory of the Optical phenomena. This book
starts wilh short overview of the wave optics and transitions to the theory of geometric optics
and its limitations. It is self-contained and only basics of Fourier optics are covered that relate
to applications and design of optical and imaging systems. The third chapter covers concepts
of simple imaging systems. The last fourth chapter, discusses the theory of third order
aberrations. The text is more appropriate for researchers, grad students, undergrad students,
with interests in the realm of Optics. The series is written in language that is accessible for
large audience, however, calculus is highly recommended as it goes in depth discussing the
topics. It does not cover the use of specific raytracing software for optimization. Last update: 8
January 2019 Length: 216 pages 83 figures in color
Superb introduction for nonspecialists covers Feynman diagrams, quasi particles, Fermi
systems at finite temperature, superconductivity, vacuum amplitude, Dyson's equation, ladder
approximation, and more. "A great delight." — Physics Today. 1974 edition.
A complete basic undergraduate-level course in modern optics for students in physics,
technology, and engineering, dealing with classical physical optics as well as the quantum
nature of light.
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A revised version of a text which was first published in 1966. The book is designed as a
general reference book for engineers and assumes a broad knowledge of current optical
systems and their design. Additional topics include fibre optics, thin films and CAD systems.
This incisive text provides a basic undergraduate-level course in modern optics for students in
physics, technology and engineering. The first half of the book deals with classical physical
optics; the second principally with the quantum nature of light. Chapters 1 and 2 treat the
propagation of light waves, including the concepts of phase and group velocities, and the
vectorial nature of light. Chapter 3 applies the concepts of partial coherence and coherence
length to the study of interference, and Chapter 4 takes up multiple-beam interference and
includes Fabry-Perot interferometry and multilayer-film theory. Diffraction and holography are
the subjects of Chapter 5, and the propagation of light in material media (including crystal and
nonlinear optics) are central to Chapter 6. Chapters 7 and 8 introduce the quantum theory of
light and elementary optical spectra, and Chapter 9 explores the theory of light amplification
and lasers. Chapter 10 briefly outlines ray optics in order to introduce students to the matrix
method for treating optical systems and to apply the ray matrix to the study of laser resonators.
Many applications of the laser to the study of optics are integrated throughout the text. The
author assumes students have had an intermediate course in electricity and magnetism and
some advanced mathematics beyond calculus. For classroom use, a list of problems is
included at the end of each chapter, with selected answers at the end of the book.
Accurate, authoritative and comprehensive, "Optics, Fourth Edition" has been revised to
provide readers with the most up-to-date coverage of optics. The market leader for over a
decade, this book provides a balance of theory and instrumentation, while also including the
necessary classical background. The writing style is lively and accessible. For college
instructors, students, or anyone interested in optics.
The 1988 Nobel Prize winner establishes the subject's mathematical background, reviews the
principles of electrostatics, then introduces Einstein's special theory of relativity and applies it
to topics throughout the book.
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