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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 book gives a wide overview of the state-of-the-art
applications of Raman spectroscopy in characterization
of materials and biomaterials. The Raman signal is
intrinsically smaller than other vibrational techniques;
however, mainly through intensification processes, such
as resonance Raman (RR) and surface-enhanced
Raman spectroscopy (SERS), the Raman cross section
can be strongly amplified. Thoroughly in these signal
amplifications, the study of a diversity of chemical
systems and the use of Raman technique for in situ and
in vivo measurements is possible. The main goal of this
book is to open up to an extended audience the
possibilities of uses of Raman spectroscopy. In fact, this
collective work will be beneficial to students, teachers,
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and researchers of many areas who are interested to
expand their knowledge about Raman spectroscopy
applied to nanotechnology, biotechnology, environmental
science, inorganic chemistry, and health sciences.
From its initial publication titled Laser Beam Scanning in
1985 to Handbook of Optical and Laser Scanning, now in
its second edition, this reference has kept professionals
and students at the forefront of optical scanning
technology. Carefully and meticulously updated in each
iteration, the book continues to be the most
comprehensive scanning resource on the market. It
examines the breadth and depth of subtopics in the field
from a variety of perspectives. The Second Edition
covers: Technologies such as piezoelectric devices
Applications of laser scanning such as Ladar (laser
radar) Underwater scanning and laser scanning in CTP
As laser costs come down, and power and availability
increase, the potential applications for laser scanning
continue to increase. Bringing together the knowledge
and experience of 26 authors from England, Japan and
the United States, the book provides an excellent
resource for understanding the principles of laser
scanning. It illustrates the significance of scanning in
society today and would help the user get started in
developing system concepts using scanning. It can be
used as an introduction to the field and as a reference for
persons involved in any aspect of optical and laser beam
scanning.
Many optical design technical books are available for
many years which mainly deal with image optics design
based on geometric optics and using sequential
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raytracing technique. Some books slightly touched laser
beam manipulation optics design. On the other hand
many books on laser diodes have been published that
extensively deal with laser diode physics with little
touching on laser diode beam manipulations and
characterizations. There are some internet resources
dealing with laser diode beams. However, these internet
resources have not covered enough materials with
enough details on laser diode beam manipulations and
characterizations. A technical book concentrated on
laser diode beam manipulations and characterizations
can fit in to the open and provide useful information to
laser diode users. Laser Diode Beam Basics,
Manipulations and Characterizations is concentrated on
the very practical side of the subject, it only discusses
the basic physics and mathematics that are necessary
for the readers in order to understand the subject. This
book is intended to provide a practical guidance and
reference to those scientists and engineers who are still
new to laser diode applications, and to those
undergraduate and graduate students who are studying
lasers and optics. Readers are expected to be able to
fast and easily find the most practical and useful
information about laser diodes in this book without the
need of searching through a sea of information.
Liquid Crystal on Silicon (LCoS) has become one of the
most widespread technologies for spatial light
modulation in optics and photonics applications. These
reflective microdisplays are composed of a highperformance silicon complementary metal oxide
semiconductor (CMOS) backplane, which controls the
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light-modulating properties of the liquid crystal layer.
State-of-the-art LCoS microdisplays may exhibit a very
small pixel pitch (below 4 ?m), a very large number of
pixels (resolutions larger than 4K), and high fill factors
(larger than 90%). They modulate illumination sources
covering the UV, visible, and far IR. LCoS are used not
only as displays but also as polarization, amplitude, and
phase-only spatial light modulators, where they achieve
full phase modulation. Due to their excellent modulating
properties and high degree of flexibility, they are found in
all sorts of spatial light modulation applications, such as
in LCOS-based display systems for augmented and
virtual reality, true holographic displays, digital
holography, diffractive optical elements, superresolution
optical systems, beam-steering devices, holographic
optical traps, and quantum optical computing. In order to
fulfil the requirements in this extensive range of
applications, specific models and characterization
techniques are proposed. These devices may exhibit a
number of degradation effects such as interpixel crosstalk and fringing field, and time flicker, which may also
depend on the analog or digital backplane of the
corresponding LCoS device. The use of appropriate
characterization and compensation techniques is then
necessary.
This book covers key theoretical and practical aspects of
optics, photonics and lasers. It addresses optical
instrumentation and metrology, photonic and
optoelectronic materials and devices, nanophotonics,
organic and bio-photonics and high-field phenomena.
Researchers, engineers, students and practitioners
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interested in any of these fields will find a wealth of new
methods, technologies, advanced prototypes, systems,
tools and techniques, as well as general surveys
outlining future directions.
Optical systems have a wide range of technical applications
(e.g. viewing devices, lens systems) and uses in industrial
manufacturing. And while the design of optical systems
requires a high level of expertise, there is, to date, no
resource available, which allows beginners to learn optical
design. This state-of-the-art handbook, written by reputed
industrial experts, provides a comprehensive introduction to
designing optical systems, combining for the first time
theoretical aspects of optical modeling with applications of
practical optical design. With more than 3,000 full-colored
illustrations and images, here is an essential reference for the
optical industry as well as universities of applied sciences.
The automation of visual inspection is becoming more and
more important in modern industry as a consistent, reliable
means of judging the quality of raw materials and
manufactured goods . The Machine Vision Handbook equips
the reader with the practical details required to engineer
integrated mechanical-optical-electronic-software systems.
Machine vision is first set in the context of basic information
on light, natural vision, colour sensing and optics. The
physical apparatus required for mechanized image capture –
lenses, cameras, scanners and light sources – are discussed
followed by detailed treatment of various image-processing
methods including an introduction to the QT image
processing system. QT is unique to this book, and provides
an example of a practical machine vision system along with
extensive libraries of useful commands, functions and images
which can be implemented by the reader. The main text of
the book is completed by studies of a wide variety of
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applications of machine vision in inspecting and handling
different types of object.
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.
Proceedings of the 2012 International Conference on
Information Technology and Software Engineering presents
selected articles from this major event, which was held in
Beijing, December 8-10, 2012. This book presents the latest
research trends, methods and experimental results in the
fields of information technology and software engineering,
covering various state-of-the-art research theories and
approaches. The subjects range from intelligent computing to
information processing, software engineering, Web, unified
modeling language (UML), multimedia, communication
technologies, system identification, graphics and visualizing,
etc. The proceedings provide a major interdisciplinary forum
for researchers and engineers to present the most innovative
studies and advances, which can serve as an excellent
reference work for researchers and graduate students
working on information technology and software engineering.
Prof. Wei Lu, Dr. Guoqiang Cai, Prof. Weibin Liu and Dr.
Weiwei Xing all work at Beijing Jiaotong University.
New, significant scientific discoveries in laser and photonic
technologies, systems perspectives, and integrated design
approaches can improve even further the impact in critical
areas of challenge. Yet this knowledge is dispersed across
several disciplines and research arenas. Laser and Photonic
Systems: Design and Integration brings together a
multidisciplinary group of experts to increase understanding
of the ways in which systems perspectives may influence
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laser and photonic innovations and application integration. By
bringing together chapters from leading scientists and
technologists, industrial and systems engineers, and
managers, the book stimulates new thinking that would bring
a systems, network, and system-of-systems perspective to
bear on laser and photonic systems applications. The
chapters challenge you to explore opportunities for
revolutionary and broader advancements. The authors
emphasize the identification of emerging research and
application frontiers where there are promising contributions
to lasers, optics, and photonics applications in fields such as
manufacturing, healthcare, security, and communications.
The book contains insights from leading researchers,
inventors, implementers, and innovators. It explains a variety
of techniques, models, and technologies proven to work with
laser and photonic systems, their development, design, and
integration. Such systems are of growing interest to many
organizations, given their promise and potential solutions of
grand societal challenges. Lastly, the book helps you
leverage the knowledge into exciting new frontiers of
successful solutions.
Includes a directory of members in one issue each year.
The book embraces a wide spectrum of problems falling
under the concepts of "Quantum optics" and "Laser
experiments". These actively developing branches of physics
are of great significance both for theoretical understanding of
the quantum nature of optical phenomena and for practical
applications. The book includes theoretical contributions
devoted to such problems as providing a general approach to
describe electromagnetic field states with correlation
functions of different nature, nonclassical properties of some
superpositions of field states in time-varying media, photon
localization, mathematical apparatus that is necessary for
field state reconstruction on the basis of restricted set of
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observables, and quantum electrodynamics processes in
strong fields provided by pulsed laser beams. Experimental
contributions are presented in chapters about some quantum
optics processes in photonic crystals - media with spatially
modulated dielectric properties - and chapters dealing with
the formation of cloud of cold atoms in magneto optical trap.
All chapters provide the necessary basic knowledge of the
phenomena under discussion and well-explained
mathematical calculations.
Ultra-short pulse laser processing of ultra-hard materials
requires an accurate and agile experimental and analytical
investigation to determine an efficient choice of parameters
and settings to optimize ablation. Therefore, this work
presents a quality-oriented experimental approach and an
analytical approach for the modeling and validation of multipulse picosecond laser beam ablation on cemented tungsten
carbide. This work starts with a review of literature and stateof-the-art theories of four relevant areas for this research:
picosecond lasers, laser beam ablation process, cemented
tungsten carbide (WC) and quality-oriented tools.
Subsequently, a concept for an efficient material laser beam
ablation with a picosecond laser was introduced.
Furthermore, two approaches for the investigation are
presented from an experimental and analytical perspective,
respectively. The first approach introduced a methodology for
the identification of influential parameters. It executes a
quality-oriented methodology based on the SWOT analysis,
cause-and-effect diagram and the variable search
methodology. The conclusion of the methodology gave the
interaction of pulse repetition rate and scanner speed in the
form of pulse overlap and track overlap PO/TO as the most
influential parameter in the maximization of the ablation rate.
The second most influential factors resulted laser beam
power and burst-mode. The second approach, description of
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the model, executes a theoretical analysis of the picosecond
laser beam ablation of cemented WC by the application of the
Beer-Lambert law and multi-pulse ablation modeling. The
unavailable material properties were obtained by
experimental investigations, like in the cases of the incubation
factor and the reflectivity factor. Threshold fluence for
cemented WC was determined by the application of the heat
transfer theory and input power intensity was adapted to a
Gaussian beam profile. At the end of the approach, power
density visualizations of a picosecond laser pulse under the
five available pulse repetition rates were modeled and
validated. The findings from the adaptation of the BeerLambert law acted as basis for development of the multipulse laser ablation model for both single-pulse mode and
burst-mode, respectively. Based on the definition of the
number of pulses N irradiating the same area, the
corresponding threshold fluence for N, the input fluence and
incubation factor, ablation depth was modeled and
experimentally validated. Finally, results and conclusions of
both approaches were discussed and a framework for an
efficient laser beam ablation was presented.
Recommendations for further actions on research and
industry were introduced at the end of the work.
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 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
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behavior of light.
A lucid, up-to-date discussion of optical methods of solving
mechanical measurement problems, for graduate students,
researchers and practising engineers.
Unrivalled in its coverage and unique in its hands-on
approach, this guide to the design and construction of
scientific apparatus is essential reading for every scientist and
student of engineering, and physical, chemical, and biological
sciences. Covering the physical principles governing the
operation of the mechanical, optical and electronic parts of an
instrument, new sections on detectors, low-temperature
measurements, high-pressure apparatus, and updated
engineering specifications, as well as 400 figures and tables,
have been added to this edition. Data on the properties of
materials and components used by manufacturers are
included. Mechanical, optical, and electronic construction
techniques carried out in the lab, as well as those let out to
specialized shops, are also described. Step-by-step
instruction supported by many detailed figures, is given for
laboratory skills such as soldering electrical components,
glassblowing, brazing, and polishing.
Presents a comprehensive introduction to the
selection,operation, and testing of infrared devices, including
adescription of modern detector assemblies and
theiroperation This book discusses how to use and test
infrared and visibledetectors. The book provides a convenient
reference for thoseentering the field of IR detector design,
test or use, those whowork in the peripheral areas, and those
who teach and train othersin the field. Chapter 1 contains
introductory material. Radiometry is coveredin Chapter 2. The
author examines Thermal detectors in Chapter 3;the
“Classical” photon detectors – simplephotoconductors and
photovoltaics in Chapter 4; and “ModernPhoton Detectors” in
Chapter 5. Chapters 6 through 8consider respectively
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individual elements and small arrays ofelements the
“readouts” (ROICs) used with large imagingarrays; and
Electronics for FPA Operation and Testing. The Test Setand
The Testing Process are analyzed in Chapters 9 and 10,
withemphasis on uncertainty and trouble shooting. Chapters
11 through15 discuss related skills, such as Uncertainty,
Cryogenics, Vacuum,Optics, and the use of Fourier
Transforms in the detector business.Some highlights of this
new edition are that it Discusses radiometric nomenclature
and calculations, detectormechanisms, the associated
electronics, how these devices aretested, and real-life effects
and problems Examines new tools in Infrared detector
operations,specifically: selection and use of ROICs,
electronics for FPAoperation, operation of single element and
very small FPAs,microbolometers, and multi-color FPAs
Contains five chapters with frequently sought-after
informationon related subjects, such as uncertainty, optics,
cryogenics,vacuum, and the use of Fourier mathematics for
detectoranalyses Fundamentals of Infrared and Visible
Detector Operation andTesting, Second Edition, provides the
background and vocabularynecessary to help readers
understand the selection, operation, andtesting of modern
infrared devices.

Fundamentals of Light Microscopy and Electronic
Imaging, Second Edition provides a coherent
introduction to the principles and applications of the
integrated optical microscope system, covering both
theoretical and practical considerations. It expands and
updates discussions of multi-spectral imaging, intensified
digital cameras, signal colocalization, and uses of
objectives, and offers guidance in the selection of
microscopes and electronic cameras, as well as
appropriate auxiliary optical systems and fluorescent
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tags. The book is divided into three sections covering
optical principles in diffraction and image formation,
basic modes of light microscopy, and components of
modern electronic imaging systems and image
processing operations. Each chapter introduces relevant
theory, followed by descriptions of instrument alignment
and image interpretation. This revision includes new
chapters on live cell imaging, measurement of protein
dynamics, deconvolution microscopy, and interference
microscopy. PowerPoint slides of the figures as well as
other supplementary materials for instructors are
available at a companion website:
www.wiley.com/go/murphy/lightmicroscopy
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,
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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.
Global electro-optic technology and markets.
Laser spectroscopy is a valuable tool for sensing and
chemical analysis. Developments in lasers, detectors
and mathematical analytical tools have led to
improvements in the sensitivity and selectivity of
spectroscopic techniques and extended their fields of
application. Laser Spectroscopy for Sensing examines
these advances and how laser spectroscopy can be
used in a diverse range of industrial, medical, and
environmental applications. Part one reviews basic
concepts of atomic and molecular processes and
presents the fundamentals of laser technology for
controlling the spectral and temporal aspects of laser
excitation. In addition, it explains the selectivity,
sensitivity, and stability of the measurements, the
construction of databases, and the automation of data
analysis by machine learning. Part two explores laser
spectroscopy techniques, including cavity-based
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absorption spectroscopy and the use of photo-acoustic
spectroscopy to acquire absorption spectra of gases and
condensed media. These chapters discuss imaging
methods using laser-induced fluorescence and
phosphorescence spectroscopies before focusing on
light detection and ranging, photothermal spectroscopy
and terahertz spectroscopy. Part three covers a variety
of applications of these techniques, particularly the
detection of chemical, biological, and explosive threats,
as well as their use in medicine and forensic science.
Finally, the book examines spectroscopic analysis of
industrial materials and their applications in nuclear
research and industry. The text provides readers with a
broad overview of the techniques and applications of
laser spectroscopy for sensing. It is of great interest to
laser scientists and engineers, as well as professionals
using lasers for medical applications, environmental
applications, military applications, and material
processing. Presents the fundamentals of laser
technology for controlling the spectral and temporal
aspects of laser excitation Explores laser spectroscopy
techniques, including cavity-based absorption
spectroscopy and the use of photo-acoustic
spectroscopy to acquire absorption spectra of gases and
condensed media Considers spectroscopic analysis of
industrial materials and their applications in nuclear
research and industry
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
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include fibre optics, thin films and CAD systems.
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 engineers working in lens design will
find this book an invaluable guide to lens design in
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traditional and emerging areas of application; it is also
suited to advanced undergraduate or graduate course in
lens design principles and as a self-learning 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
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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
Ultra-high resolution holograms are now finding commercial
and industrial applications in such areas as holographic
maps, 3D medical imaging, and consumer devices. UltraRealistic Imaging: Advanced Techniques in Analogue and
Digital Colour Holography brings together a comprehensive
discussion of key methods that enable holography to be used
as a technique of ultra-realistic imaging. After a historical
review of progress in holography, the book: Discusses CW
recording lasers, pulsed holography lasers, and reviews
optical designs for many of the principal laser types with
emphasis on attaining the parameters necessary for digital
and analogue holography Gives a full review of current
photosensitive materials for colour holography Covers
modern methods of analogue holography and digital
holographic printing Introduces mathematical and geometrical
notation for horizontal parallax-only holograms and practical
computational algorithms for the full-parallax case Reviews
systems and the image processing algorithms required to
convert the raw image data to the format required by digital
printers Develops the physical theory of the holographic
grating and the hologram Provides an up-to-date review of
illumination sources, including LED and laser diode sources
Written by leaders in dynamic holography, this handbook
provides complete coverage of real-time colour holographic
processes, including applications. The book covers not only
the optics and theory behind such holographic systems, but
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also laser technologies, recording devices, data acquisition
and processing techniques, materials for reproduction, and
current and developing applications.
Fundamentals of Infrared and Visible Detector Operation and
TestingJohn Wiley & Sons
The aim of this volume is to provide a comprehensive
overview of optical tweezers setups, both in practical and
theoretical terms, to help biophysicists, biochemists, and cell
biologists to build and calibrate their own instruments and to
perform force measurements on mechanoenzymes both in
isolation in vitro and in living cells. Chapters have been
divided in three parts focusing on theory and practical design
of optical tweezers, detailed protocols for performing force
measurements on single DNA- and microtubule/actinassociated mechanoenzymes in isolation, and describing
recent advances that have opened up quantitative force
measurements in living cells. Written in the highly successful
Methods in Molecular Biology series format, chapters include
introductions to their respective topics, lists of the necessary
materials and reagents, step-by-step, readily reproducible
laboratory protocols, and tips on troubleshooting and avoiding
known pitfalls. Authoritative and cutting-edge, Optical
Tweezers: Methods and Protocols aims help to further
expand the accessibility and use of optical traps by scientists
of diverse disciplines.
In Vivo Glucose Sensing is a key reference for scientists and
engineers working on the development of glucose sensing
technologies for the management of diabetes and other
medical conditions. It discusses the analytical chemistry
behind the strategies currently used for measuring glucose in
vivo. It focuses on analyzing samples in the real world and
discusses the biological complexities that make glucose
sensing difficult. Covering current implantable devices, nextgeneration implantable sensing methods, and non-invasive
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methods for measuring glucose, this book concludes with an
overview of possible applications other than diabetes.
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