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Holographic Materials and Optical Systems covers recent research achievements in the areas of volume holographic optical elements and
systems, development of functionalized holographic recording materials, and applications in holographic imaging and metrology. Designs of
single and multiplexed volume holographic optical elements for laser beam shaping, combining, and redirection are covered, and their
properties are studied theoretically and experimentally. The high impact of holography in imaging and metrology is demonstrated by
applications spreading from thickness and surface measurements, through antenna metrology and analyzing high-density gradients in fluid
mechanics to characterization of live objects in clinical diagnostics. Novel functionalized materials used in dynamic or permanent holographic
recording cover photopolymers, photochromics, photo-thermo-refractive glasses, and hybrid organic-inorganic media.
When Galileo designed the tube of his first telescope, optomechanics was born. Concerned with the shape and position of surfaces in an
optical system, optomechanics is a subfield of physics that is arguably as old as optics. However, while universities offer courses on the
subject, there is a scarcity in textbook selections that skillfully and properly convey optomechanical fundamentals to aspiring engineers.
Complemented by tutorial examples and exercises, this textbook rectifies this issue by providing instructors and departments with a better
choice for transmitting to students the basic principles of optomechanics and allowing them to comfortably gain familiarity with the field’s
content. Practicing optical engineers who engage in self-study and wish to enhance the extent of their knowledge will also find benefit from
the vast experience of the authors. The book begins with a discussion of materials based on optomechanical figures of merit and features
chapters on windows, prisms, and lenses. The authors also cover topics related to design parameter, mounting small mirrors, metal mirrors
with a discussion of infrared applications, and kinematic design. Overall, Fundamentals of Optomechanics outfits students and practitioners
with a stellar foundation for exploring the design and support of optical system surfaces under a wide variety of conditions. Provides the
fundamentals of optomechanics Presents self-contained, student-friendly prose, written by top scientists in the field Discusses materials,
windows, individual lenses and multiple lenses Includes design, mounting, and performance of mirrors Includes homework problems and a
solutions manual for adopting professors
A distillation of Dr. Wyant's course at University of Arizona, this Field Guide covers the key fundamentals of interferometry, types of
interferometers and interferograms, concepts of phase-shifting interferometry, long-wavelength interferometry, testing of aspheric surfaces,
measurement of surface microstructure, flat and curved surface testing, and absolute measurements.
Unique within the field for being written in a tutorial style, this textbook adopts a step-by-step approach to the background needed for
understanding a wide range of full-field optical measurement techniques in solid mechanics. This method familiarizes readers with the
essentials of imaging and full-field optical measurement techniques, helping them to identify the appropriate techniques and in assessing
measurement systems. In addition, readers learn the appropriate rules of thumb as a guide to better experimental performance from the
applied techniques. Rather than presenting an exhaustive overview on the subject, each chapter provides a concise introduction to the
concepts and principles, integrates solved problems within the text, summarizes the essence at the end, and includes unsolved problems.
With its coverage of topics also relevant for industry, this text is aimed at graduate students, researchers, and engineers involved in nondestructive testing for acoustics, mechanics, medicine, diagnosis on artwork and construction, and civil engineering.
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A practical guide to optical system design and development Optical Systems Engineering emphasizes first-order, system-level estimates of
optical performance. Building on the basic principles of optical design and engineering, the book uses numerous practical examples to
illustrate the essential, real-world processes such as requirements analysis, feasibility and trade studies, subsystem interfaces, error budgets,
requirements flow-down and allocation, component specifications, and vendor selection. Filled with detailed diagrams and photographs, this
is an indispensable resource for anyone involved in developing optical, electro-optical, and infrared systems. Optical Systems Engineering
covers: Systems engineering Geometrical optics Aberrations and image quality Radiometry Optical sources Detectors and focal plane arrays
Optomechanical design
"This book presents astronomical optical systems in the simplest form, with an emphasis on clear explanations of the ideas that underpin
various systems. At the same time, it explains the deep connection between classical and contemporary telescopes, as well as the continuity
of ideas for telescope construction. A number of new designs are described, including those recently proposed and those already operational,
that provide a previously unattainable field of view"-The unique properties of diffraction gratings make the optical design of diffraction spectrometers a complex problem. This Spotlight connects
optical design and diffraction grating fabrication to address issues of diffraction efficiency, tolerance analysis, and optimization techniques. It
further explores performance testing of gratings and modification of classical spectrometers using modern design and fabrication techniques.
This invaluable second edition provides more in-depth discussions and examples in various chapters. Based largely on the authors' own inclass lectures as well as research in the area, the comprehensive textbook serves two purposes. The first introduces some traditional topics
such as matrix formalism of geometrical optics, wave propagation and diffraction, and some fundamental background on Fourier optics. The
second presents the essentials of acousto-optics and electro-optics, and provides the students with experience in modeling the theory and
applications using a commonly used software tool MATLAB®. Request Inspection Copy

Introduction to Lens DesignWith Practical ZEMAX ExamplesApplication of Zemax Programming Language
This authoritative collection introduces the reader to the state of the art in iris recognition technology. Topics and
features: with a Foreword by the “father of iris recognition,” Professor John Daugman of Cambridge University; presents
work from an international selection of preeminent researchers, reflecting the uses of iris recognition in many different
social contexts; provides viewpoints from researchers in government, industry and academia, highlighting how iris
recognition is both a thriving industry and an active research area; surveys previous developments in the field, and
covers topics ranging from the low-level (e.g., physics of iris image acquisition) to the high level (e.g., alternative nonDaugman approaches to iris matching); introduces many active and open areas of research in iris recognition, including
cross-wavelength matching and iris template aging. This book is an essential resource for anyone wishing to improve
their understanding of iris recognition technology.
This text aims to expose students to the science of optics and optical engineering without the complications of advanced
physics and mathematical theory.
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This book provides a brief review of key optics principles, and offers fresh insights and perspectives on the theory and
operational principles of a selection of modern optical imaging systems not found in many texts. Practical examples using
Zemax's OpticStudio program with lens prescriptions are also provided throughout various relevant sections of the book.
Want a "flavor" of the technical content of this book? Cut and paste the following link to view the section on Gaussian
apodization and resolution enhancement (note that content in the printed book are in BLACK & WHITE, as shown in the
sample pages): https: //drive.google.com/open?id=1rfC0ByDsl2ICLCSpoXqmqnYdZbtTT2Hr
"This book explains how to design an optical system using the high-end optical design program CODE V. The design
process, from lens definition to the description and evaluation of lens errors and onto the improvement of lens
performance, will be developed and illustrated using the program. The text is organized so that readers can (1) reproduce
each step of the process including the plots for evaluating lens performance and (2) understand the significance of each
step in producing a final design"-The practical, popular 1995 tutorial has been thoroughly revised and updated, reflecting developments in technology and
applications during the past decade. New chapters address wave aberrations, thermal effects, design examples, and
diamond turning.
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.
Engineered Biomimicry covers a broad range of research topics in the emerging discipline of biomimicry. Biologically
inspired science and technology, using the principles of math and physics, has led to the development of products as
ubiquitous as VelcroTM (modeled after the spiny hooks on plant seeds and fruits). Readers will learn to take ideas and
concepts like this from nature, implement them in research, and understand and explain diverse phenomena and their
related functions. From bioinspired computing and medical products to biomimetic applications like artificial muscles,
MEMS, textiles and vision sensors, Engineered Biomimicry explores a wide range of technologies informed by living
natural systems. Engineered Biomimicry helps physicists, engineers and material scientists seek solutions in nature to
the most pressing technical problems of our times, while providing a solid understanding of the important role of
biophysics. Some physical applications include adhesion superhydrophobicity and self-cleaning, structural coloration,
photonic devices, biomaterials and composite materials, sensor systems, robotics and locomotion, and ultra-lightweight
structures. Explores biomimicry, a fast-growing, cross-disciplinary field in which researchers study biological activities in
nature to make critical advancements in science and engineering Introduces bioinspiration, biomimetics, and
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bioreplication, and provides biological background and practical applications for each Cutting-edge topics include bioinspired robotics, microflyers, surface modification and more
This book offers the reader a practical guide to the control and characterization of laser diode beams. Laser diodes are
the most widely used lasers, accounting for 50% of the global laser market. Correct handling of laser diode beams is the
key to the successful use of laser diodes, and this requires an in-depth understanding of their unique properties.
Following a short introduction to the working principles of laser diodes, the book describes the basics of laser diode
beams and beam propagation, including Zemax modeling of a Gaussian beam propagating through a lens. The core of
the book is concerned with laser diode beam manipulations: collimating and focusing, circularization and astigmatism
correction, coupling into a single mode optical fiber, diffractive optics and beam shaping, and manipulation of multi
transverse mode beams. The final chapter of the book covers beam characterization methods, describing the
measurement of spatial and spectral properties, including wavelength and linewidth measurement techniques. The book
is a significantly revised and expanded version of the title Laser Diode Beam Basics, Manipulations and
Characterizations by the same author. New topics introduced in this volume include: laser diode types and working
principles, non-paraxial Gaussian beam, Zemax modeling, numerical analysis of a laser diode beam, spectral property
characterization methods, and power and energy characterization techniques. The book approaches the subject in a
practical way with mathematical content kept to the minimum level required, making the book a convenient reference for
laser diode users.
This tutorial presents optomechanical modeling techniques to effectively design and analyze high-performance optical
systems. It discusses thermal and structural modeling methods that use finite-element analysis to predict the integrity and
performance of optical elements and optical support structures. Includes accompanying CD-ROM with examples.
Publishes papers reporting on research and development in optical science and engineering and the practical
applications of known optical science, engineering, and technology.
Although the subject of optical design as a branch of applied physics is over one hundred years old, the use of aberration
theory has changed considerably. Aberrations of Optical Systems covers elementary optics and aberration theory of
various optical systems, including the use of nonaxially symmetric systems and diffractive optical elements in complex
designs, such as head-up displays and the increasing use of scanning systems with laser illumination. The book provides
the complete range of mathematical tools, formulae, and derivations needed for understanding the process of optical
design and for planning optical design programs. While the treatment is mainly based on geometrical optics, some
excursions into physical optics are made, particularly in connection with the problems of optical tolerances.
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For the last twenty years astronomy has been developing dramatically. Until the nineteen-fifties, telescopes,
spectrometers, and photographic plates consti tuted a relatively simple set of tools which had been refined to a high
degree of perfection by the joint efforts of physicists and astronomers. Indeed these tools helped at the birth of modern
astrophysics: the discovery of the expan sion of the Universe. Then came radioastronomy and the advent of electronics;
the last thirty years have seen the application to astrophysics of a wealth of new experimental techniques, based on the
most advanced fields of physics, and a constant interchange of ideas between physicists and astronomers. Last, but not
least, modern computers have sharply reduced the burden of dealing with the information painfully extracted from the
skies, whether from ever scarce photons, or from the gigantic data flows provided by satellites and large telescopes. The
aim of this book is not to give an extensive overview of all the tech niques currently in use in astronomy, nor to provide
detailed instructions for preparing or carrying out an astronomical project. Its purpose is methodologi cal: photons are still
the main carriers of information between celestial sources and the observer. How we are to collect, sample, measure,
and store this infor mation is the unifying theme of the book. Rather than the diversity of tech niques appropriate for each
wavelength range, we emphasize the physical and mathematical bases which are common to all wavelength regimes.
A concise, yet deep introduction to geometrical optics, developing the practical skills and research techniques routinely
used in modern laboratories. Suitable for both students and self-learners, this accessible text teaches readers how to
build their own optical laboratory, and design and perform optical experiments.
Thoroughly revised and expanded to reflect the substantial changes in the field since its publication in 1978 Strong
emphasis on how to effectively use software design packages, indispensable to today’s lens designer Many new lens
design problems and examples – ranging from simple lenses to complex zoom lenses and mirror systems – give insight
for both the newcomer and specialist in the field Rudolf Kingslake is regarded as the American father of lens design; his
book, not revised since its publication in 1978, is viewed as a classic in the field. Naturally, the area has developed
considerably since the book was published, the most obvious changes being the availability of powerful lens design
software packages, theoretical advances, and new surface fabrication technologies. This book provides the skills and
knowledge to move into the exciting world of contemporary lens design and develop practical lenses needed for the great
variety of 21st-century applications. Continuing to focus on fundamental methods and procedures of lens design, this
revision by R. Barry Johnson of a classic modernizes symbology and nomenclature, improves conceptual clarity,
broadens the study of aberrations, enhances discussion of multi-mirror systems, adds tilted and decentered systems with
eccentric pupils, explores use of aberrations in the optimization process, enlarges field flattener concepts, expands
discussion of image analysis, includes many new exemplary examples to illustrate concepts, and much more. Optical
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engineers working in lens design will find this book an invaluable guide to lens design in traditional and emerging areas of
application; it is also suited to advanced undergraduate or graduate course in lens design principles and as a selflearning tutorial and reference for the practitioner. Rudolf Kingslake (1903-2003) was a founding faculty member of the
Institute of Optics at The University of Rochester (1929) and remained teaching until 1983. Concurrently, in 1937 he
became head of the lens design department at Eastman Kodak until his retirement in 1969. Dr. Kingslake published
numerous papers, books, and was awarded many patents. He was a Fellow of SPIE and OSA, and an OSA President
(1947-48). He was awarded the Progress Medal from SMPTE (1978), the Frederic Ives Medal (1973), and the Gold
Medal of SPIE (1980). R. Barry Johnson has been involved for over 40 years in lens design, optical systems design, and
electro-optical systems engineering. He has been a faculty member at three academic institutions engaged in optics
education and research, co-founder of the Center for Applied Optics at the University of Alabama in Huntsville, employed
by a number of companies, and provided consulting services. Dr. Johnson is an SPIE Fellow and Life Member, OSA
Fellow, and an SPIE President (1987). He published numerous papers and has been awarded many patents. Dr.
Johnson was founder and Chairman of the SPIE Lens Design Working Group (1988-2002), is an active Program
Committee member of the International Optical Design Conference, and perennial co-chair of the annual SPIE Current
Developments in Lens Design and Optical Engineering Conference. Thoroughly revised and expanded to reflect the
substantial changes in the field since its publication in 1978 Strong emphasis on how to effectively use software design
packages, indispensable to today’s lens designer Many new lens design problems and examples – ranging from simple
lenses to complex zoom lenses and mirror systems – give insight for both the newcomer and specialist in the field
This book provides all the essential and best elements of Kidger's many courses taught worldwide on lens and optical
design. It is written in a direct style that is compact, logical, and to the point--a tutorial in the best sense of the word. "I
read my copy late last year and read it straight through, cover to cover. In fact, I read it no less than three times. Its
elegant expositions, valuable insights, and up-front espousal of pre-design theory make it an outstanding work. It's in the
same league with Conrady and Kingslake." Warren Smith.
Global electro-optic technology and markets.
There is no shortage of lens optimization software on the market to deal with today's complex optical systems for all sorts of
custom and standardized applications. But all of these software packages share one critical flaw: you still have to design a starting
solution. Continuing the bestselling tradition of the author's previous books, Lens Design, Fourth Edition is still the most complete
and reliable guide for detailed design information and procedures for a wide range of optical systems. Milton Laikin draws on his
varied and extensive experience, ranging from innovative cinematographic and special-effects optical systems to infrared and
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underwater lens systems, to cover a vast range of special-purpose optical systems and their detailed design and analysis. This
edition has been updated to replace obsolete glass types and now includes several new designs and sections on stabilized
systems, the human eye, spectrographic systems, and diffractive systems. A new CD-ROM accompanies this edition, offering
extensive lens prescription data and executable ZEMAX files corresponding to figures in the text. Filled with sage advice and
completely illustrated, Lens Design, Fourth Edition supplies hands-on guidance for the initial design and final optimization for a
plethora of commercial, consumer, and specialized optical systems.
This book is an up-to-date treatment of optical fiber fusion splicing incorporating all the recent innovations in the field. It provides a
toolbox of general strategies and specific techniques that the reader can apply when optimizing fusion splices between novel
fibers. It specifically addresses considerations important for fusion splicing of contemporary specialty fibers including dispersion
compensating fiber, erbium-doped gain fiber, polarization maintaining fiber, and microstructured fiber. Finally, it discusses the
future of optical fiber fusion splicing including silica and non-silica based optical fibers as well as the trend toward increasing
automation. Whilst serving as a self-contained reference work, abundant citations from the technical literature will enable readers
to readily locate primary sources.
Plasmonics is a rapidly developing field that combines fundamental research and applications ranging from areas such as physics
to engineering, chemistry, biology, medicine, food sciences, and the environmental sciences. Plasmonics appeared in the 1950s
with the discovery of surface plasmon polaritons. Plasmonics then went through a novel propulsion in the mid-1970s, when
surface-enhanced Raman scattering was discovered. Nevertheless, it is in this last decade that a very significant explosion of
plasmonics and its applications has occurred. Thus, this book provides a snapshot of the current advances in these various areas
of plasmonics and its applications, such as engineering, sensing, surface-enhanced fluorescence, catalysis, and photovoltaic
devices.
This Spotlight offers a perspective on the role of Monte Carlo simulation in the analysis and tolerancing of optical systems. The
book concisely explores two overarching questions: (1) What principles can we adopt from a variety of statistical methods - such
as the analysis of variance (ANOVA), "root sum of squares" (RSS), and Monte Carlo simulation - to analyze variability in complex
optical systems? (2) When we assign perturbations to component variables (such as tilts and radii of curvatures) subject to
arbitrary probability distributions, are the resulting distributions of system parameters (such as EFL, RMS spot size, and MTF)
necessarily normal? These questions address the problem of analyzing and managing variability in modern product development,
where many functions integrate to produce a complete instrument. By discussing key concepts from optics, multivariable calculus,
and statistics, and applying them to two practical examples in modern technology, this book highlights the role Monte Carlo
simulations play in the tolerancing of optical systems that comprise many components of variation.
Bridging the gap between basic theoretical texts and specific system recommendations, Fundamentals of Dispersive Optical
Spectroscopy Systems addresses the definition, design, justification, and verification of instrumentation for optical spectroscopy,
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with an emphasis on the application and realization of the technology. The optical spectroscopy solutions discussed within use
dispersive spectrometers that primarily involve diffraction gratings. Topics include dispersive elements, detectors, illumination,
calibration, and stray light. This book is suitable for students and for professionals looking for a comprehensive text that compares
theoretical designs and physical reality during installation.
University Physics is designed for the two- or three-semester calculus-based physics course. The text has been developed to
meet the scope and sequence of most university physics courses and provides a foundation for a career in mathematics, science,
or engineering. The book provides an important opportunity for students to learn the core concepts of physics and understand how
those concepts apply to their lives and to the world around them. Due to the comprehensive nature of the material, we are offering
the book in three volumes for flexibility and efficiency. Coverage and Scope Our University Physics textbook adheres to the scope
and sequence of most two- and three-semester physics courses nationwide. We have worked to make physics interesting and
accessible to students while maintaining the mathematical rigor inherent in the subject. With this objective in mind, the content of
this textbook has been developed and arranged to provide a logical progression from fundamental to more advanced concepts,
building upon what students have already learned and emphasizing connections between topics and between theory and
applications. The goal of each section is to enable students not just to recognize concepts, but to work with them in ways that will
be useful in later courses and future careers. The organization and pedagogical features were developed and vetted with feedback
from science educators dedicated to the project. VOLUME III Unit 1: Optics Chapter 1: The Nature of Light Chapter 2: Geometric
Optics and Image Formation Chapter 3: Interference Chapter 4: Diffraction Unit 2: Modern Physics Chapter 5: Relativity Chapter 6:
Photons and Matter Waves Chapter 7: Quantum Mechanics Chapter 8: Atomic Structure Chapter 9: Condensed Matter Physics
Chapter 10: Nuclear Physics Chapter 11: Particle Physics and Cosmology
Modern optical systems rely on leading-edge production technologies, especially when using aspherical optical elements. Due to
the inherent complexity of aspheres, all efforts to push the technological limits are risky. Thus, to minimize risk, clear decisions
based on a good understanding of technology are indispensable. This compendium is written as an optical technology reference
book for development and production engineers. With contributions from worldwide experts, this book aids in mitigating the risk in
adopting new asphere production technologies.
Reuse and integration are defined as synergistic concepts, where reuse addresses how to minimize redundancy in the creation of
components; while, integration focuses on component composition. Integration supports reuse and vice versa. These related
concepts support the design of software and systems for maximizing performance while minimizing cost. Knowledge, like data, is
subject to reuse; and, each can be interpreted as the other. This means that inherent complexity, a measure of the potential utility
of a system, is directly proportional to the extent to which it maximizes reuse and integration. Formal methods can provide an
appropriate context for the rigorous handling of these synergistic concepts. Furthermore, formal languages allow for non
ambiguous model specification; and, formal verification techniques provide support for insuring the validity of reuse and integration
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mechanisms. This edited book includes 12 high quality research papers written by experts in formal aspects of reuse and
integration to cover the most recent advances in the field. These papers are extended versions of some of the best papers, which
were presented at the IEEE International Conference on Information Reuse and Integration and the IEEE International Workshop
on Formal Methods Integration - both of which were held in San Francisco in August 2014.
Zemax is widely used in optical designs because it is powerful, flexible, easy to learn, and cost-effective. Besides many standard
functions, Zemax also provides a tool called Zemax Programming Language (ZPL). This tool allows people to extend the standard
functions of Zemax to meet their special needs. However, the learning process is usually not smooth, sometimes even quite
frustrating. This book intends to help readers to learn ZPL quicker and easier. The examples and plots in this book are based on
Zemax version 13, but the basic idea should remain the same for different versions of Zemax software. Since Zemax is
continuously developing, we encourage readers to refer to official Zemax User's Manual for the updates on ZPL.
Handbook of Optical Design, Third Edition covers the fundamental principles of geometric optics and their application to lens
design in one volume. It incorporates classic aspects of lens design along with important modern methods, tools, and instruments,
including contemporary astronomical telescopes, Gaussian beams, and computer lens design. Written by respected researchers,
the book has been extensively classroom-tested and developed in their lens design courses. This well-illustrated handbook clearly
and concisely explains the intricacies of optical system design and evaluation. It also discusses component selection, optimization,
and integration for the development of effective optical apparatus. The authors analyze the performance of a wide range of optical
materials, components, and systems, from simple magnifiers to complex lenses used in photography, ophthalmology, telescopes,
microscopes, and projection systems. Throughout, the book includes a wealth of design examples, illustrations, and equations,
most of which are derived from basic principles. Appendices supply additional background information. What’s New in This Edition
Improved figures, including 32 now in color Updates throughout, reflecting advances in the field New material on Buchdahl highorder aberrations Expanded and improved coverage of the calculation of wavefront aberrations based on optical path An updated
list of optical materials in the appendix A clearer, more detailed description of primary aberrations References to important new
publications Optical system design examples updated to include newly available glasses 25 new design examples This
comprehensive book combines basic theory and practical details for the design of optical systems. It is an invaluable reference for
optical students as well as scientists and engineers working with optical instrumentation.
Until recently B-spline curves and surfaces (NURBS) were principally of interest to the computer aided design community, where
they have become the standard for curve and surface description. Today we are seeing expanded use of NURBS in modeling
objects for the visual arts, including the film and entertainment industries, art, and sculpture. NURBS are now also being used for
modeling scenes for virtual reality applications. These applications are expected to increase. Consequently, it is quite appropriate
for The.N'URBS Book to be part of the Monographs in Visual Communication Series. B-spline curves and surfaces have been an
enduring element throughout my pro fessional life. The first edition of Mathematical Elements for Computer Graphics, published in
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1972, was the first computer aided design/interactive computer graph ics textbook to contain material on B-splines. That material
was obtained through the good graces of Bill Gordon and Louie Knapp while they were at Syracuse University. A paper of mine,
presented during the Summer of 1977 at a Society of Naval Architects and Marine Engineers meeting on computer aided ship
surface design, was arguably the first to examine the use of B-spline curves for ship design. For many, B-splines, rational Bsplines, and NURBS have been a bit mysterious.
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