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Introduction to Fourier Optics
Roberts and Company Publishers

This textbook deals with fourier analysis
applications in optics, and in particular
with its applications to diffraction,
imaging, optical data processing,
holography and optical communications.
Fourier analysis is a universal tool that
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has found application within a wide
range of areas in physics and
engineering and this third edition has
been written to help your students
understand the complexity of a subject
that can be challenging to grasp at
times. Chapters cover foundations of
scalar diffraction theory, Fresnel and
Fraunhofer diffraction moving onto
Wave-Optics Analysis of Coherent
Optical Systems and Wavefront
Modulation. Joseph Goodman’s work in
Electrical Engineering has been
recognised by a variety of awards and
honours, so his text is able to guide
students through a comprehensive
introduction into Fourier Optics.

Introduction to Fourier Optics
McGraw-Hill Companies

This renowned text applies the powerful
mathematical methods of fourier
analysis to the analysis and synthesis of
optical systems. These ubiquitous
mathematical tools provide unique
insights into the capabilities and
limitations of optical systems in both
imaging and information processing and
lead to many fascinating applications,
including the field of holography.

Introduction to Fourier Optics
McGraw-Hill Companies

This renowned text applies the powerful
mathematical methods of fourier
analysis to the analysis and synthesis of
optical systems. These ubiquitous
mathematical tools provide unique
insights into the capabilities and
limitations of optical systems in both



imaging and information processing and
lead to many fascinating applications,
including the field of holography.

Introduction to Fourier Optics
McGraw-Hill Science, Engineering &
Mathematics

This renowned text applies the powerful
mathematical methods of fourier
analysis to the analysis and synthesis of
optical systems. These ubiquitous
mathematical tools provide unique
insights into the capabilities and
limitations of optical systems in both
imaging and information processing and
lead to many fascinating applications,
including the field of holography.

Introduction to Fourier Optics.
Goodman
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Fourier Transforms
Mathematica

Using

Statistical Optics John Wiley & Sons

This book discusses statistical methods
that are useful for treating problems in
modern optics, and the application of
these methods to solving a variety of
such problems This book covers a
variety of statistical problems in optics,
including both theory and applications.
The text covers the necessary
background in statistics, statistical
properties of light waves of various
types, the theory of partial coherence
and its applications, imaging with
partially coherent light, atmospheric
degradations of images, and noise
limitations in the detection of light. New
topics have been introduced in the
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second edition, including: Analysis of the
Vander Pol oscillator model of laser light
Coverage on coherence tomography and
coherence multiplexing of fiber sensors
An expansion of the chapter on imaging
with partially coherent light, including
several new examples An expanded
section on speckle and its properties
New sections on the cross-spectrum and
bispectrum techniques for obtaining
images free from atmospheric
distortions A new section on imaging
through atmospheric turbulence using
coherent light The addition of the effects
of “read noise” to the discussions of
limitations encountered in detecting very
weak optical signals A number of new
problems and many new references
have been added Statistical Optics,
Second Edition is written for researchers

11

and engineering students interested in
optics, physicists and chemists, as well
as graduate level courses in a University
Engineering or Physics Department.

Introduction to Fourier Optics
Fourier Optics

Speckle Phenomena in Optics
Roberts and Company Publishers
Speckle Phenomena in Optics provides a
comprehensive discussion of the
statistical properties of speckle, as well
as detailed coverage of its role in
applications. Some of the applications
discussed include speckle in astronomy,
speckle in the eye, speckle in projection
displays, speckle in coherence
tomography, speckle in lithography,
speckle in waveguides (modal noise),



speckle in optical radar detection, and
speckle in metrology. This book is aimed
at graduate students and professionals
working in a wide variety of fields.

Imaging Through Turbulence CRC
Press

Learn how to overcome resolution
limitations caused by atmospheric
turbulence in Imaging Through
Turbulence. This hands-on book
thoroughly discusses the nature of
turbulence effects on optical imaging
systems, techniques used to overcome
these effects, performance analysis
methods, and representative examples
of performance. Neatly pulling together
widely scattered material, it covers
Fourier and statistical optics, turbulence
effects on imaging systems, simulation

12

of turbulence effects and correction
techniques, speckle imaging, adaptive
optics, and hybrid imaging. Imaging
Through Turbulence is written in tutorial
style, logically guiding you through these
essential topics. It helps you bring down
to earth the complexities of coping with
turbulence.

Linear Systems, Fourier Transforms,
and Optics Wiley-Interscience

A complete and balanced account of
communication theory, providing an
understanding of both Fourier analysis
(and the concepts associated with linear
systems) and the characterization of
such systems by mathematical
operators. Presents applications of the
theories to the diffraction of optical
wave-fields and the analysis of image-
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forming systems. Emphasizes a strong
mathematical foundation and includes
an in-depth consideration of the
phenomena of diffraction. Combines all
theories to describe the image-forming
process in terms of a linear filtering
operation for both coherent and
incoherent imaging. Chapters provide
carefully designed sets of problems. Also
includes extensive tables of properties
and pairs of Fourier transforms and
Hankle Transforms.

Computational Fourier Optics SPIE-
International Society for Optical
Engineering

Computational Fourier Optics is a text
that shows the reader in a tutorial form
how to implement Fourier optical theory
and analytic methods on the computer.

13

A primary objective is to give students of
Fourier optics the capability of
programming their own basic wave optic
beam propagations and imaging
simulations. The book will also be of
interest to professional engineers and
physicists learning Fourier optics
simulation techniques-either as a self-
study text or a text for a short course.
For more advanced study, the latter
chapters and appendices provide
methods and examples for modeling
beams and pupil functions with more
complicated structure, aberrations, and
partial coherence. For a student in a
course on Fourier optics, this book is a
concise, accessible, and practical
companion to any of several excellent
textbooks on Fourier optical theory.



Fundamentals of Photonics john
Wiley & Sons

Fundamentals of Photonics A complete,
thoroughly updated, full-color third
edition Fundamentals of Photonics, Third
Edition is a self-contained and up-to-date
introductory-level textbook that
thoroughly surveys this rapidly
expanding area of engineering and
applied physics. Featuring a blend of
theory and applications, coverage
includes detailed accounts of the
primary theories of light, including ray
optics, wave optics, electromagnetic
optics, and photon optics, as well as the
interaction of light and matter.
Presented at increasing levels of
complexity, preliminary sections build
toward more advanced topics, such as
Fourier optics and holography, photonic-
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crystal optics, guided-wave and fiber
optics, LEDs and lasers, acousto-optic
and electro-optic devices, nonlinear
optical devices, ultrafast optics, optical
interconnects and switches, and optical
fiber communications. The third edition
features an entirely new chapter on the
optics of metals and plasmonic devices.
Each chapter contains highlighted
equations, exercises, problems,
summaries, and selected reading lists.
Examples of real systems are included to
emphasize the concepts governing
applications of current interest. Each of
the twenty-four chapters of the second
edition has been thoroughly updated.

Introduction to Optics Cambridge
University Press
Introduction to Optics is now available in
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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.

15

Fourier Methods in Imaging John
Wiley & Sons

Fourier Methods in Imaging introduces
the mathematical tools for modeling
linear imaging systems to predict the
action of the system or for solving for
the input. The chapters are grouped into
five sections, the first introduces the
imaging “tasks” (direct, inverse, and
system analysis), the basic concepts of
linear algebra for vectors and functions,
including complex-valued vectors, and
inner products of vectors and functions.
The second section defines "special"
functions, mathematical operations, and
transformations that are useful for
describing imaging systems. Among
these are the Fourier transforms of 1-D
and 2-D function, and the Hankel and
Radon transforms. This section also



considers approximations of the Fourier
transform. The third and fourth sections
examine the discrete Fourier transform
and the description of imaging systems
as linear "filters", including the inverse,
matched, Wiener and Wiener-Helstrom
filters. The final section examines
applications of linear system models to
optical imaging systems, including
holography. Provides a unified
mathematical description of imaging
systems. Develops a consistent
mathematical formalism for
characterizing imaging systems. Helps
the reader develop an intuitive grasp of
the most common mathematical
methods, useful for describing the action
of general linear systems on signals of
one or more spatial dimensions. Offers
parallel descriptions of continuous and

16

discrete cases. Includes many graphical
and pictorial examples to illustrate the
concepts. This book helps students
develop an wunderstanding of
mathematical tools for describing
general one- and two-dimensional linear
imaging systems, and will also serve as
a reference for engineers and scientists

Principles of Optics Cambridge
University Press

The 60th anniversary edition of this
classic and unrivalled optics reference
work includes a special foreword by Sir
Peter Knight.

Introducing Photonics Cambridge
University Press

A concise, accessible guide explaining
the essential ideas underlying photonics
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and how they relate to photonic devices
and systems.

Introduction to the Theory of
Coherence and Polarization of Light
Cambridge University Press

All  optical fields undergo random
fluctuations. They may be small, as in
the output of many lasers, or they may
be appreciably larger, as in light
generated by thermal sources. The
underlying theory of fluctuating optical
fields is known as coherence theory. An
important manifestation of the
fluctuations is the phenomenon of partial
polarization. Actually, coherence theory
deals with considerably more than
fluctuations. Unlike usual treatments, it
describes optical fields in terms of
observable quantities and elucidates

17

how such quantities, for example, the
spectrum of light, change as light
propagates. This book is the first to
provide a unified treatment of the
phenomena of coherence and
polarization. The unification has been
made possible by very recent
discoveries, largely due to the author of
this book. The subjects treated in this
volume are of considerable importance
for graduate students and for research
workers in physics and in engineering,
who are concerned with optical
communications, with propagation of
laser beams through fibers and through
the turbulent atmosphere, with optical
image formation, particularly in
microscopes, and with medical
diagnostics, for example. Each chapter
contains problems to aid self-study. Book



jacket.

Diffraction, Fourier Optics and
Imaging John Wiley & Sons

This book presents current theories of
diffraction, imaging, and related topics
based on Fourier analysis and synthesis
techniques, which are essential for
understanding, analyzing, and
synthesizing modern imaging, optical
communications and networking, as well
as micro/nano systems. Applications
covered include tomography; magnetic
resonance imaging; synthetic aperture
radar (SAR) and interferometric SAR;
optical communications and networking
devices; computer-generated holograms
and analog holograms; and wireless
systems using EM waves.

18

Diffractive Optics SPIE Press

This book provides the reader with the
broad range of materials that were
discussed in a series of short courses
presented at Georgia Tech on the
design, fabrication, and testing of
diffractive optical elements (DOEs).
Although there are not long derivations
or detailed methods for specific
engineering calculations, the reader
should be familiar and comfortable with
basic computational techniques. This
text is not a 'cookbook' for producing
DOEs, but it should provide readers with
sufficient information to assess whether
this technology would benefit their work,
and to understand the requirements for
using the concepts and techniques
presented by the authors.
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Introduction to Aberrations in
Optical Imaging Systems Cambridge
University Press

An accessible, well presented
introduction to the theory of optical
aberrations, covering key topics that are
often missing from comparable books.

Introduction to Inverse Problems in
Imaging CRC Press

This is a graduate textbook on the
principles of linear inverse problems,
methods of their approximate solution,
and practical application in imaging. The
level of mathematical treatment is kept
as low as possible to make the book
suitable for a wide range of readers from
different backgrounds in science and
engineering. Mathematical prerequisites
are first courses in analysis, geometry,

19

linear algebra, probability theory, and
Fourier analysis. The authors
concentrate on presenting easily
implementable and fast solution
algorithms. With examples and exercises
throughout, the book will provide the
reader with the appropriate background
for a clear understanding of the essence
of inverse problems (ill-posedness and
its cure) and, consequently, for an
intelligent assessment of the rapidly
growing literature on these problems.

Principles of Nano-Optics Cambridge
University Press

Fully revised and in its second edition,
this standard reference on nano-optics is
ideal for graduate students and
researchers alike.
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Fourier Optics and Computational
Imaging John Wiley & Sons

This book covers both the mathematics
of inverse problems and optical systems
design, and includes a review of the
mathematical methods and Fourier
optics. The first part of the book deals
with the mathematical tools in detail
with minimal assumption about prior
knowledge on the part of the reader. The
second part of the book discusses
concepts in optics, particularly
propagation of optical waves and
coherence properties of optical fields
that form the basis of the computational
models used for image recovery. The
third part provides a discussion of
specific imaging systems that illustrate
the power of the hybrid computational
imaging model in enhancing imaging

performance. A number of exercises are
provided for readers to develop further
understanding of computational imaging.
While the focus of the book is largely on
optical imaging systems, the key
concepts are discussed in a fairly
general manner so as to provide useful
background for understanding the
mechanisms of a diverse range of
imaging modalities.

Introduction to Modern Digital
Holography Cambridge University Press
Building up from the basic principles of
optics, this straightforward introduction
to digital holography, aimed at graduate
students, engineers and researchers,
describes modern techniques and
applications, plus all the necessary
underlying theory. Supporting Matlab
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code is available for download online,
and homework problems are
accompanied by an instructor solution
manual.

Fourier Ptychographic

Morgan & Claypool Publishers
This book demonstrates the concept of
Fourier ptychography, a new imaging
technique that bypasses the resolution
limit of the employed optics. In
particular, it transforms the general
challenge of high-throughput, high-
resolution imaging from one that is
coupled to the physical limitations of the
optics to one that is solvable through
computation. Demonstrated in a tutorial
form and providing many MATLAB®
simulation examples for the reader, it
also discusses the experimental

Imaging

21

implementation and recent
developments of Fourier ptychography.
This book will be of interest to
researchers and engineers learning
simulation techniques for Fourier optics
and the Fourier ptychography concept.

Physical Optics Springer Nature

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.

Polarized Light and Optical Systems

22

CRC Press

Polarized Light and Optical Systems
presents polarization optics for
undergraduate and graduate students in
a way which makes classroom teaching
relevant to current issues in optical
engineering. This curriculum has been
developed and refined for a decade and
a half at the University of Arizona’s
College of Optical Sciences. Polarized
Light and Optical Systems provides a
reference for the optical engineer and
optical designer in issues related to
building polarimeters, designing
displays, and polarization critical optical
systems. The central theme of Polarized
Light and Optical Systems is a unifying
treatment of polarization elements as
optical elements and optical elements as
polarization elements. Key Features
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Comprehensive presentation of Jones
calculus and Mueller calculus with tables
and derivations of the Jones and Mueller
matrices for polarization elements and
polarization effects Classroom-
appropriate presentations of polarization
of birefringent materials, thin films,
stress birefringence, crystal polarizers,
liquid crystals, and gratings Discussion
of the many forms of polarimeters, their
trade-offs, data reduction methods, and
polarization artifacts Exposition of the
polarization ray tracing calculus to
integrate polarization with ray tracing
Explanation of the sources of
polarization aberrations in optical
systems and the functional forms of
these polarization aberrations Problem
sets to build students’ problem-solving
capabilities.

23

Fourier Optics

Modulation Transfer Function in
Optical and Electro-optical Systems
SPIE Press

This tutorial introduces the theory and
applications of MTF, used to specify the
image quality achieved by an imaging
system. It covers basic linear systems
theory and the relationship between
impulse response, resolution, MTF, OTF,
PTF, and CTF. Practical measurement
and testing issues are discussed.

International Trends in Optics
Academic Press

International Trends in Optics provides a
broad view of work in the field of optics
throughout the world. Topics range from
guantum optoelectronics for optical



24

processing to optics in
telecommunications, along with
microoptics, optical memories, and fiber-
optic signal processing. Holographic
optical elements for use with
semiconductor lasers are also
considered. Comprised of 34 chapters,
this book begins with an introduction to
some of the practical applications of
integrated optical circuits, optoelectronic
integrated circuits, and photonic
integrated circuits. Subsequent chapters
deal with quantum optoelectronics for
optical processing; fiber-optic signal
processing; holographic optical elements
for use with semiconductor lasers;
potential uses of photorefractives; and
adaptive interferometry that makes use
of photorefractive crystals. Water wave
optics and diffraction are also examined,

together with the essential journals of
optics and the opposition effect in
volume and surface scattering. The final
chapter is devoted to optical computing,
with emphasis on its processing
functions and architecture. This
monograph will be of interest to
students, practitioners, and researchers
in physics and electronics.

Principles and Applications of
Fourier Optics Inst of Physics Pub
Incorporated

Fourier optics, being a staple of optical
design and analysis for over 50 years,
has produced many new applications in
recent years. In this text, Bob Tyson
presents the fundamentals of Fourier
optics with sufficient detail to educate
the reader, typically an advanced

24 Introduction To Fourier Optics Goodman 4th Edition Pdf

2024-09-18



Introduction To Fourier Optics Goodman 4th Edition Pdf

25

student or working scientist or engineer,
to the level of applying the knowledge to
a specific set of design or analysis
problems. Well aware that many of the
mathematical techniques used in the
field can now be solved digitally, the
book will point to those methods or
applicable computer software available
to the reader.

Principles of Optics for Engineers
Cambridge University Press

Unites classical and modern photonics
approaches, providing a thorough
understanding of the interplay between
plane waves, diffraction and modal
analysis.

An Introduction to Quantum Optics
and Quantum Fluctuations Oxford

25

University Press

This is an introduction to the quantum
theory of light and its broad implications
and applications. A significant part of the
book covers material with direct
relevance to current basic and applied
research, such as quantum fluctuations
and their role in laser physics and the
theory of forces between macroscopic
bodies (Casimir effects). The book
includes numerous historical sidelights
throughout, and approximately seventy
exercises. The book provides detailed
expositions of the theory with emphasis
on general physical principles.
Foundational topics in classical and
quantum electrodynamics are addressed
in the first half of the book, including the
semiclassical theory of atom-field
interactions, the quantization of the



electromagnetic field in dispersive and
dissipative media, uncertainty relations,
and spontaneous emission. The second
half begins with a chapter on the Jaynes-
Cummings model, dressed states, and
some distinctly quantum-mechanical
features of atom-field interactions, and
includes discussion of entanglement, the
no-cloning theorem, von Neumann's
proof concerning hidden variable
theories, Bell's theorem, and tests of Bell
inequalities. The last two chapters focus
on quantum fluctuations and fluctuation-
dissipation relations, beginning with
Brownian motion, the Fokker-Planck
equation, and classical and quantum
Langevin equations. Detailed
calculations are presented for the laser
linewidth, spontaneous emission noise,
photon statistics of linear amplifiers and
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attenuators, and other phenomena. Van
der Waals interactions, Casimir forces,
the Lifshitz theory of molecular forces
between macroscopic media, and the
many-body theory of such forces based
on dyadic Green functions are analyzed
from the perspective of Langevin noise,
vacuum field fluctuations, and zero-point
energy.

Digital Holography and Three-
Dimensional Display Springer Science
& Business Media

Digital holography and its application to
3-D display is one of the formidable
problems of evolving areas of high
technology to receive great attention in
recent vyears. This book offers a
collection of key chapters that covers
digital holography and 3-D display
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techniques to provide the state-of-the-
art developments in these important
areas. The book contains research
material as well as reviews, new ideas
and fresh insights.

Fourier Transforms Springer Science &
Business Media

The Fourier transform is one of the most
important mathematical tools in a wide
variety of fields in science and
engineering. In the abstract it can be
viewed as the transformation of a signal
in one domain (typically time or space)
into another domain, the frequency
domain. Applications of Fourier
transforms, often called Fourier analysis
or harmonic analysis, provide useful
decompositions of signals into
fundamental or "primitive" components,

27

provide shortcuts to the computation of
complicated sums and integrals, and
often reveal hidden structure in data.
Fourier analysis lies at the base of many
theories of science and plays a
fundamental role in practical
engineering design. The origins of
Fourier analysis in science can be found
in Ptolemy's decomposing celestial orbits
into cycles and epicycles and
Pythagorus' de composing music into
consonances. Its modern history began
with the eighteenth century work of
Bernoulli, Euler, and Gauss on what later
came to be known as Fourier series. |.
Fourier in his 1822 Theorie analytique de
la Chaleur [16] (still available as a Dover
reprint) was the first to claim that
arbitrary periodic functions could be
expanded in a trigonometric (later called



a Fourier) series, a claim that was
eventually shown to be incorrect,
although not too far from the truth. It is
an amusing historical sidelight that this
work won a prize from the French
Academy, in spite of serious concerns
expressed by the judges (Laplace,
Lagrange, and Legendre) re garding
Fourier's lack of rigor.

Laser Speckle and Related
Phenomena Springer Science &
Business Media

With contributions by numerous experts

Optics F2f Oxford University Press, USA
This textbook on optics provides an
introduction to key concepts of wave
optics and light propagation. It uniquely
makes extensive use of Fourier methods
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and the angular-spectrum approach,
especially to provide a unified approach
to Fraunhofer and Fresnel diffraction. A
recurring theme is that simple building
blocks such as plane and spherical
waves can be summed to construct
useful solutions. The text pays particular
attention to analysing topics in
contemporary optics such as
propagation, dispersion, laser beams
and wave guides, apodisation, tightly-
focused vector fields, unconventional
polarization states, and light-matter
interactions. Throughout the text, the
principles are applied through worked
examples, and the book is copiously
illustrated with more than 240 figures.
The 200 end-of-chapter exercises offer
further opportunities for testing the
reader's understanding.
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Bubble and Spark Chambers

Classical Optics and its Applications
Cambridge University Press

Covering a broad range of fundamental
topics in classical optics and electro-
magnetism, this book is ideal for
graduate-level courses in optics,
providing supplementary reading
materials for teachers and students
alike. Industrial scientists and engineers
developing modern optical systems will
also find it an invaluable resource. Now
in color, this second edition contains 13
new chapters, covering optical pulse
compression, the Hanbury Brown-Twiss
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experiment, the Sagnac effect, Doppler
shift and stellar aberration, and optics of
semiconductor diode lasers. The first half
of the book deals primarily with the basic
concepts of optics, while the second half
describes how these concepts can be
used in a variety of technological
applications. Each chapter is concerned
with a single topic, developing an
understanding through the use of
diagrams, examples, numerical
simulations, and logical arguments. The
mathematical content is kept to a
minimum to provide the reader with
insightful discussions of optical
phenomena.



