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Molded Optics Design And Manufacture Series In
Optics
The development of integrated silicon photonic circuits has recently been driven
by the Internet and the push for high bandwidth as well as the need to reduce
power dissipation induced by high data-rate signal transmission. To reach these
goals, efficient passive and active silicon photonic devices, including waveguide,
modulators, photodetectors,
The main focus of this dissertation is to seek scientific and fundamental
knowledge of nonconventional optical components including its optical design,
ultraprecision prototyping, precision molds making, transition into industrial
production and efficient evaluation. A nonconventional component in this
dissertation is loosely defined as an optical component either that is not
symmetric around its optical axis or that is aspherical surface with three or higher
order coefficient. Nonconventional optics have broadened the vision of optical
designers and enhanced the design flexibility and thus are becoming increasingly
important as a core next-generation optical component. These optical
components have gradually been implemented to replace conventional spherical
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and aspherical counterparts in the fields of imaging (Plummer, 1982), illumination
(Fournier & Rolland, 2008), aviation (Spano, 2008) , and energy (Zamora, et al.,
2009) where freeform optics have demonstrated excellent optical performance
and high degree of system integration. However, design, fabrication and
metrology of nonconventional optics have not been developed at the same pace.
Due to the complex nature of nonconventional optics manufacturing processes,
the production efficiency and finished quality of nonconventional optical
components are difficult to be improved. To validate optical performance, in this
dissertation ultraprecision diamond tooling is applied to prototype the optical
design, which is capable of generating precision optical features both on polymer
blank and metal mold without post grinding and polishing process. In addition, the
prototyping process also paves the way to mold fabrication. To produce low cost
high volume high quality nonconventional optical components, precision
compression/microinjection molding has been combined with ultraprecision
diamond machining and cleanroom manufacturing respectively for different size
scale and application. Once the low cost molded nonconventional optical
components and assembly are fabricated, their optical performance needs to be
characterized to ensure quality in industrial production. The geometric feature
and principle optical parameter, such as focal length, are two important aspects
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that influence the final optical performance considerably. In order to solve the
major problems in manufacturing affordable high quality nonconventional optical
components, this dissertation will include several key steps: 1) Investigate
nonconventional optics design that could be functionally and economically
applied in various optical components or systems to further improve their
performance; 2) Validate and evaluate nonconventional optics design by
ultraprecision prototyping; 3) Develop the precision molds manufacturing process
and the corresponding molding process both for miniaturized lens profile and
micro scale diffraction structure; 4) Investigate the products quality by crucial
optical parameters measurement and surface profiling. Overall, this dissertation
describes a comprehensive understanding of low cost high volume
nonconventional optics manufacturing.
Recent advancements in computer technology have allowed for designers to
have direct control over the production process through the help of computerbased tools, creating the possibility of a completely integrated design and
manufacturing process. Over the last few decades, "artificial intelligence" (AI)
techniques, such as machine learing and deep learning, have been topics of
interest in computer-based design and manufacturing research fields. However,
efforts to develop computer-based AI to handle big data in design and
Page 3/32

Get Free Molded Optics Design And Manufacture Series In Optics
manufacturing have not yet been successful. This Special Issue aims to collect
novel articles covering artificial intelligence-based design, manufacturing, and
data-driven design. It will comprise academics, researchers, mechanical,
manufacturing, production and industrial engineers and professionals related to
engineering design and manufacturing.
While several available texts discuss molded plastic optics, none provide
information on all classes of molded optics. Filling this gap, Molded Optics:
Design and Manufacture presents detailed descriptions of molded plastic, glass,
and infrared optics. Since an understanding of the manufacturing process is
necessary to develop cost-effective, producible designs, the book extensively
covers various manufacturing methods, design guidelines, trade-offs, best
practices, and testing of critical parameters. It also discusses topics that often
arise when designing systems with molded optics, such as mitigating stray light
and mating systems by eye. The first three chapters of the book focus on
subjects important to the design of systems using molded optics: optical design,
visual optics, and stray light. Following these background chapters, the text
provides in-depth information on the design and manufacture of molded plastic
optics, molded glass optics, and molded infrared optics. The final chapter on
testing emphasizes the special characteristics of molded optics. Experts in their
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particular areas, the authors draw on their considerable knowledge and realworld experiences to give a thorough account of the design and manufacture of
molded plastic, glass, and infrared optics. The book will help readers improve
their ability to develop systems that employ molded optics.
Opto-Mechanical Systems Design, Fourth Edition is different in many ways from
its three earlier editions: coauthor Daniel Vukobratovich has brought his broad
expertise in materials, opto-mechanical design, analysis of optical instruments,
large mirrors, and structures to bear throughout the book; Jan Nijenhuis has
contributed a comprehensive new chapter on kinematics and applications of
flexures; and several other experts in special aspects of opto-mechanics have
contributed portions of other chapters. An expanded feature—a total of 110
worked-out design examples—has been added to several chapters to show how
the theory, equations, and analytical methods can be applied by the reader.
Finally, the extended text, new illustrations, new tables of data, and new
references have warranted publication of this work in the form of two separate
but closely entwined volumes. The first volume, Design and Analysis of OptoMechanical Assemblies, addresses topics pertaining primarily to optics smaller
than 50 cm aperture. It summarizes the opto-mechanical design process,
considers pertinent environmental influences, lists and updates key parameters
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for materials, illustrates numerous ways for mounting individual and multiple
lenses, shows typical ways to design and mount windows and similar
components, details designs for many types of prisms and techniques for
mounting them, suggests designs and mounting techniques for small mirrors,
explains the benefits of kinematic design and uses of flexures, describes how to
analyze various types of opto-mechanical interfaces, demonstrates how the
strength of glass can be determined and how to estimate stress generated in
optics, and explains how changing temperature affects opto-mechanical
assemblies. The second volume, Design and Analysis of Large Mirrors and
Structures, concentrates on the design and mounting of significantly larger optics
and their structures, including a new and important topic: detailed consideration
of factors affecting large mirror performance. The book details how to design and
fabricate very large single-substrate, segmented, and lightweight mirrors;
describes mountings for large mirrors with their optical axes in vertical, horizontal,
and variable orientations; indicates how metal and composite mirrors differ from
ones made of glass; explains key design aspects of optical instrument structural
design; and takes a look at an emerging technology—the evolution and
applications of silicon and silicon carbide in mirrors and other types of
components for optical applications.
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This dedicated overview of optical compressive imaging addresses
implementation aspects of the revolutionary theory of compressive sensing (CS)
in the field of optical imaging and sensing. It overviews the technological
opportunities and challenges involved in optical design and implementation, from
basic theory to optical architectures and systems for compressive imaging in
various spectral regimes, spectral and hyperspectral imaging, polarimetric
sensing, three-dimensional imaging, super-resolution imaging, lens-free, on-chip
microscopy, and phase sensing and retrieval. The reader will gain a complete
introduction to theory, experiment, and practical use for reducing hardware,
shortening image scanning time, and improving image resolution as well as other
performance parameters. Optics practitioners and optical system designers,
electrical and optical engineers, mathematicians, and signal processing
professionals will all find the book a unique trove of information and practical
guidance. Delivers the first book on compressed sensing dealing with system
development for a wide variety of optical imaging and sensing applications.
Covers the fundamentals of CS theory, including noise and algorithms, as well as
basic design approaches for data acquisition in optics. Addresses the challenges
of implementing compressed sensing theory in the context of different optical
imaging designs, from 3D imaging to tomography and microscopy. Provides an
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essential resource for the design of new and improved devices with improved
image quality and shorter acquisition times. Adrian Stern, PhD, is associate
professor and head of the Electro-Optical Engineering Unit at Ben-Gurion
University of the Negev, Israel. He is an elected Fellow of SPIE.
This comprehensive handbook covers all major aspects of optomechanical
engineering - from conceptual design to fabrication and integration of complex
optical systems. The practical information within is ideal for optical and
optomechanical engineers and scientists involved in the design, development
and integration of modern optical systems for commercial, space, and military
applications. Charts, tables, figures, and photos augment this already impressive
text. Fully revised, the new edition includes 4 new chapters: Plastic optics,
Optomechanical tolerancing and error budgets, Analysis and design of flexures,
and Optomechanical constraint equations.
Despite a number of books on biophotonics imaging for medical diagnostics and
therapy, the field still lacks a comprehensive imaging book that describes state-ofthe-art biophotonics imaging approaches intensively developed in recent years.
Addressing this shortfall, Advanced Biophotonics: Tissue Optical Sectioning
presents contemporary methods and applications of biophotonics imaging.
Gathering research otherwise scattered in numerous physical, chemical,
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biophysical, and biomedical journals, the book helps researchers, bioengineers,
and medical doctors understand major recent bioimaging technologies and the
underlying biophotonics science. Well-known international experts explore a
variety of "hot" biomedical optics and biophotonics problems, including the use of
photoacoustic imaging to investigate the molecular and cellular processes in
living systems. The book also covers Monte Carlo modeling, tissue optics and
tissue optical clearing, nonlinear optical microscopy, various aspects of optical
coherence tomography, multimodal tomography, adaptive optics, and signal
imaging. With 58 color images, this book represents a valuable contribution to the
biomedical and biophotonics literature. Designed for researchers and
practitioners in biophotonics, the book is also a useful resource for scientists in
laser physics and technology, fiber optics, spectroscopy, materials science,
biology, and medicine as well as students studying biomedical physics and
engineering, biomedical optics, and biophotonics.
High quality optical components for consumer products made of glass and plastic are
mostly fabricated by replication. This highly developed production technology requires
several consecutive, well-matched processing steps called a "process chain" covering
all steps from mold design, advanced machining and coating of molds, up to the actual
replication and final precision measurement of the quality of the optical components.
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Current market demands for leading edge optical applications require high precision
and cost effective parts in large volumes. For meeting these demands it is necessary to
develop high quality process chains and moreover, to crosslink all demands and
interdependencies within these process chains. The Transregional Collaborative
Research Center "Process chains for the replication of complex optical elements" at
Bremen, Aachen and Stillwater worked extensively and thoroughly in this field from
2001 to 2012. This volume will present the latest scientific results for the complete
process chain giving a profound insight into present-day high-tech production.
Nitride Phosphors and Solid-State Lighting provides an in-depth introduction to the
crystal chemistry, synthesis, luminescence, and applications of phosphor materials for
solid-state lighting, mainly focusing on new nitride phosphors. Drawing on their
extensive experimental work, the authors offer a multidisciplinary study of phosphor
materials that encompasses materials science, inorganic chemistry, solid-state
chemistry, solid-state physics, optical spectroscopy, crystal field theory, and
computational materials science. The book begins with an introduction to the principles,
semiconductor/phosphor materials, and characterizations of solid-state lighting and
white light-emitting diodes (LEDs). It then discusses the optical and luminescence
processes occurring in optically active centers of solid materials and presents the
photoluminescence properties of traditional phosphors for white LEDs, including
garnets, aluminates, silicates, sulfides, oxysulfides, phosphates, and scheelites. The
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remainder of the text focuses on newly developed nitride phosphors. The authors
describe the crystal chemistry of general nitride compounds, the crystal structure and
photoluminescence properties of new nitride phosphors, and synthetic methods for
preparing nitride phosphors. They detail the structural analysis of nitride phosphors and
present experimental and computational results of typical nitride phosphors. The
authors also examine key issues, such as excitation and emission spectra, thermal
quenching, and quantum efficiency. The final chapter explores applications of nitride
phosphors in white LEDs for general lighting and LCD backlight purposes. Covering
novel luminescent materials, this book brings you up to date on the evolving field of
solid-state lighting. It illustrates the fundamentals, synthesis, properties, and
applications of the latest nitride phosphor materials.
"This engagingly written text provides a useful pedagogical introduction to an extensive
class of geometrical phenomena in the optics of polarization and phase, including
simple explanations of much of the underlying mathematics." —Michael Berry, University
of Bristol, UK "The author covers a vast number of topics in great detail, with a unifying
mathematical treatment. It will be a useful reference for both beginners and experts...."
—Enrique Galvez, Charles A. Dana Professor of Physics and Astronomy, Colgate
University "a firm and comprehensive grounding both for those looking to acquaint
themselves with the field and those of us that need reminding of the things we thought
we knew, but hitherto did not understand: an essential point of reference." —Miles
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Padgett, Kelvin Chair of Natural Philosophy and Vice Principal (Research), University of
Glasgow This book focuses on the various forms of wavefield singularities, including
optical vortices and polarization singularities, as well as orbital angular momentum and
associated applications. It highlights how an understanding of singular optics provides a
completely different way to look at light. Whereas traditional optics focuses on the
shape and structure of the non-zero portions of the wavefield, singular optics describes
a wave’s properties from its null regions. The contents cover the three main areas of
the field: the study of generic features of wavefields, determination of unusual
properties of vortices and wavefields that contain singularities, and practical
applications of vortices and other singularities.
Foreword by Nobel laureate Professor Theodor W. Hänsch of Ludwig-MaximiliansUniversität München Based on the authors’ experimental work over the last 25 years,
Laser-Based Measurements for Time and Frequency Domain Applications: A
Handbook presents basic concepts, state-of-the-art applications, and future trends in
optical, atomic, and molecular physics. It provides all the background information on the
main kinds of laser sources and techniques, offers a detailed account of the most
recent results obtained for time- and frequency-domain applications of lasers, and
develops the theoretical framework necessary for understanding the experimental
applications. After a historical introduction, the book describes the basic concepts and
mathematical tools required for studying the physics of oscillators. It then discusses
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microwave and optical resonators, crucial aspects of operation and fundamental
properties of lasers, and precision spectroscopy and absolute frequency metrology. It
also focuses on microwave and optical frequency standards and explores current and
potential research directions. Accessible to scientists, postdoc researchers, and
advanced undergraduate students, this self-contained book gives a wide-ranging,
balanced overview of the areas—including frequency standards and clocks, ultra-highprecision spectroscopy, quantum information, and environmental
metrology—revolutionized by the recent advent of optical frequency comb synthesizers
(OFCSs) based on femtosecond mode-locked lasers. The book is also a useful guide to
cutting-edge research for manufacturers of advanced laser systems and optical
devices.
The first edition of the Encyclopedia of Optical and Photonic Engineering provided a
valuable reference concerning devices or systems that generate, transmit, measure, or
detect light, and to a lesser degree, the basic interaction of light and matter. This
Second Edition not only reflects the changes in optical and photonic engineering that
have occurred since the first edition was published, but also: Boasts a wealth of new
material, expanding the encyclopedia’s length by 25 percent Contains extensive
updates, with significant revisions made throughout the text Features contributions from
engineers and scientists leading the fields of optics and photonics today With the
addition of a second editor, the Encyclopedia of Optical and Photonic Engineering,
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Second Edition offers a balanced and up-to-date look at the fundamentals of a diverse
portfolio of technologies and discoveries in areas ranging from x-ray optics to photon
entanglement and beyond. This edition’s release corresponds nicely with the United
Nations General Assembly’s declaration of 2015 as the International Year of Light,
working in tandem to raise awareness about light’s important role in the modern world.
Also Available Online This Taylor & Francis encyclopedia is also available through
online subscription, offering a variety of extra benefits for researchers, students, and
librarians, including: Citation tracking and alerts Active reference linking Saved
searches and marked lists HTML and PDF format options Contact Taylor and Francis
for more information or to inquire about subscription options and print/online
combination packages. US: (Tel) 1.888.318.2367; (E-mail) ereference@taylorandfrancis.com International: (Tel) +44 (0) 20 7017 6062; (E-mail)
online.sales@tandf.co.uk
This handbook provides comprehensive treatment of the current state of glass science
from the leading experts in the field. Opening with an enlightening contribution on the
history of glass, the volume is then divided into eight parts. The first part covers
fundamental properties, from the current understanding of the thermodynamics of the
amorphous state, kinetics, and linear and nonlinear optical properties through colors,
photosensitivity, and chemical durability. The second part provides dedicated chapters
on each individual glass type, covering traditional systems like silicates and other oxide
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systems, as well as novel hybrid amorphous materials and spin glasses. The third part
features detailed descriptions of modern characterization techniques for understanding
this complex state of matter. The fourth part covers modeling, from first-principles
calculations through molecular dynamics simulations, and statistical modeling. The fifth
part presents a range of laboratory and industrial glass processing methods. The
remaining parts cover a wide and representative range of applications areas from optics
and photonics through environment, energy, architecture, and sensing. Written by the
leading international experts in the field, the Springer Handbook of Glass represents an
invaluable resource for graduate students through academic and industry researchers
working in photonics, optoelectronics, materials science, energy, architecture, and
more.
After nearly two decades, Paul Yoder's Opto-Mechanical Systems Design continues to
be the reference of choice for professionals fusing optical and mechanical components
into advanced, high-performance instruments. Yoder's authoritative systems-oriented
coverage and down-to-earth approach fosters the deep-seated knowledge needed to
continually push the field to new limits. Extensively revised and updated, this Third
Edition reflects the massive growth and advancement achieved in the field over the
past few years. It systematically examines the building blocks for new optical
instruments and details new tools and techniques for designing, building, and testing
optical systems hardware. The book includes revised, broad-based standards,
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equations for designing 26 types of prisms and lens, mirror, and prism mounts, state-ofthe-art examples of designs for large mirrors and their mounts, and an expanded
chapter that consolidates information on the design and mounting of metal mirrors. New
sections include special protective coatings, manufacturing techniques, mounting
lenses on flexures, and techniques for aligning lenses and lens systems in addition to
two new chapters: one on designing and mounting small mirrors, gratings, and pellicles;
the other, on analysis methods including damage and failure analysis. Whether you are
designing a high-resolution projector or the most sensitive space telescope, OptoMechanical Systems Design, Third Edition supplies the tools you need in a single,
concise reference.
The main focus of this dissertation is to seek scientific knowledge and fundamental
understanding of molding process for freeform optical lens fabrication by integrating
freeform optical design, precision freeform molding making, numerical modeling of
polymer lens forming process, and evaluation of the molded freeform optics. Compared
with conventional optics, freeform optics provides more flexibilities and better
performance. However, due to the complex nature of freeform optics manufacturing
processes, the productivity and quality is difficult to improve, which subsequently results
in higher manufacturing cost. Therefore, in order to create affordable freeform lenses
with high quality, the method combining ultraprecision diamond machining and optical
molding is proposed. Ultraprecision diamond machining is a process that allows us to
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generate precision freeform optical features on mold surfaces without post polishing,
while microinjection/compression molding is proven high volume manufacturing process
used to reduce production cost. The diamond machining for both regular metal
materials and brittle materials are discussed to obtain high quality molds with optical
finish. In addition, two novel process designs are presented to fabricate hybrid glasspolymer achromatic lenses using compression molding and injection molding,
respectively.
Molded OpticsDesign and ManufactureCRC Press
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.
Compiled by 330 of the most widely respected names in the electro-optical sciences,
the Encyclopedia is destined to serve as the premiere guide in the field with nearly
2000 figures, 560 photographs, 260 tables, and 3800 equations. From astronomy to xray optics, this reference contains more than 230 vivid entries examining the most
intriguing technological advances and perspectives from distinguished professionals
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around the globe. The contributors have selected topics of utmost importance in areas
including digital image enhancement, biological modeling, biomedical spectroscopy,
and ocean optics, providing thorough coverage of recent applications in this continually
expanding field.
"This beautiful book can be read as a novel presenting carefully our quest to get more
and more information from our observations and measurements. Its authors are
particularly good at relating it." --Pierre C. Sabatier "This is a unique text - a labor of
love pulling together for the first time the remarkably large array of mathematical and
statistical techniques used for analysis of resolution in many systems of importance
today – optical, acoustical, radar, etc.... I believe it will find widespread use and value."
--Dr. Robert G.W. Brown, Chief Executive Officer, American Institute of Physics "The
mix of physics and mathematics is a unique feature of this book which can be basic not
only for PhD students but also for researchers in the area of computational imaging."
--Mario Bertero, Professor, University of Geneva "a tour-de-force covering aspects of
history, mathematical theory and practical applications. The authors provide a
penetrating insight into the often confused topic of resolution and in doing offer a
unifying approach to the subject that is applicable not only to traditional optical systems
but also modern day, computer-based systems such as radar and RF
communications." --Prof. Ian Proudler, Loughborough University "a ‘must have’ for
anyone interested in imaging and the spatial resolution of images. This book provides
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detailed and very readable account of resolution in imaging and organizes the recent
history of the subject in excellent fashion.... I strongly recommend it." --Michael A.
Fiddy, Professor, University of North Carolina at Charlotte This book brings together the
concept of resolution, which limits what we can determine about our physical world,
with the theory of linear inverse problems, emphasizing practical applications. The book
focuses on methods for solving illposed problems that do not have unique stable
solutions. After introducing basic concepts, the contents address problems with
"continuous" data in detail before turning to cases of discrete data sets. As one of the
unifying principles of the text, the authors explain how non-uniqueness is a feature of
measurement problems in science where precision and resolution is essentially always
limited by some kind of noise.
This textbook will provide the fundamentals of optomechanics. Starting from the basics,
this textbook will lead you through the opto-mechanical design process, discussing
materials selection, principles of kinematic design, as well as mounting of windows,
individual lenses, and multiple lenses. Techniques for mounting prisms, mirror
performance, and design and mounting of mirrors will be included. Written by the two
top scientists in the field, this stand-alone, student-friendly textbook has been coursetested and will include homework problems as well as a solutions manual for adopting
professors.
This new edition features numerous updates and additions. Especially 4 new chapters
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on Fiber Optics, Integrated Optics, Frequency Combs and Interferometry reflect the
changes since the first edition. In addition, major complete updates for the chapters:
Optical Materials and Their Properties, Optical Detectors, Nanooptics, and Optics far
Beyond the Diffraction Limit. Features Contains over 1000 two-color illustrations.
Includes over 120 comprehensive tables with properties of optical materials and light
sources. Emphasizes physical concepts over extensive mathematical derivations.
Chapters with summaries, detailed index Delivers a wealth of up-to-date references.
This unique book provides the optics designer and user with the latest advances on
materials used as optical elements in systems and devices—in one convenient volume.
Presenting fundamental performance requirements, basic characteristics, principles of
fabrication, possibilities for new or modified optical materials, and key characterization
data, this outstanding source facilitates optical materials selection and application.
Comprehensive and thorough, this reference offers a broad review of old and new
optical materials such as glasses, crystalline materials, plastics, and coatings...
contains specific optical and characterization information useful for preliminary
calculations ... and explains processes used to manufacture optical materials, giving
insight into possible modifications of materials caused by process variations. Plus, this
practical text includes a glossary of terms for a basic understanding, numerous
illustrations for a clear perspective, and references for easy access to related material.
This single-source volume is ideal for optical system/device designers and developers;
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design and development engineers; materials engineers; physical measurements
engineers; test engineers, optics designers, and optics engineers; professional
seminars; and undergraduate- and graduate-level students in optical and materials
sciences courses.
This book provides a simplified, practical, and innovative approach to understanding the
design and manufacture of plastic products in the World of Plastics. The concise and
comprehensive information defines and focuses on past, current, and future technical
trends. The handbook reviews over 20,000 different subjects; and contains over 1,000
figures and more than 400 tables. Various plastic materials and their behavior patterns
are reviewed. Examples are provided of different plastic products and relating to them
critical factors that range from meeting performance requirements in different
environments to reducing costs and targeting for zero defects. This book provides the
reader with useful pertinent information readily available as summarized in the Table of
Contents, List of References and the Index.
A coherent overview of the current status of injection molded optics, describing in detail
all aspects of plastic optics, from design issues to production technology and quality
control. This updated second edition is supplemented by a chapter on the equipment
and process of injection wells as well as a look at recent applications. The contributors,
each one a leading expert in their discipline, have either a background in or strong ties
to the industry, thus combining a large amount of practical experience. With its focus
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firmly set on practical applications, this is an indispensable reference for all those
working in optics research and development.
Molding tools in precision glass molding fail easily, even with protective thin film
coatings applied. In this work, various efficient methods for assessing glass-coating
interactions are developed, including a new, automated testing rig. Analysis of the
testing results provides a better understanding of these mechanisms and how they are
influenced by material properties and process parameters, so that the appropriate
measures can be taken to prolong the life of the molding tools.
With the ongoing release of 3D movies and the emergence of 3D TVs, 3D imaging
technologies have penetrated our daily lives. Yet choosing from the numerous 3D
vision methods available can be frustrating for scientists and engineers, especially
without a comprehensive resource to consult. Filling this gap, Handbook of 3D Machine
Vision: Optical Metro
This collection of papers, presented at the 11th International Conference on Precision
Engineering, offers a broader global perspective on the challenges and opportunities
ahead. The discussion encompasses leading-edge technologies and forecasts future
trends. Coverage includes advanced manufacturing systems; ultra-precision- and micromachining; nanotechnology for fabrication and measurement; rapid prototyping and
production technology; new materials and advanced processes; computer-aided
production engineering; manufacturing process control; production planning and
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scheduling, and much more.
This contributed volume contains the research results of the Cluster of Excellence
“Integrative Production Technology for High-Wage Countries”, funded by the German
Research Society (DFG). The approach to the topic is genuinely interdisciplinary,
covering insights from fields such as engineering, material sciences, economics and
social sciences. The book contains coherent deterministic models for integrative
product creation chains as well as harmonized cybernetic models of production
systems. The content is structured into five sections: Integrative Production
Technology, Individualized Production, Virtual Production Systems, Integrated
Technologies, Self-Optimizing Production Systems and Collaboration Productivity.The
target audience primarily comprises research experts and practitioners in the field of
production engineering, but the book may also be beneficial for graduate students.
Selected by the American Library Association's 'Choice' magazine as "best technical
book", the first edition of this book soon established itself as the standard reference
work on all aspects of photographic lenses and associated optical systems. This is
unsurprising, as Sidney Ray provides a complete, comprehensive reference source for
anyone wanting information on photographic lenses, from the student to the practitioner
or specialist working with visual and digital media worldwide. This third edition has been
fully revised and expanded to include the rapid progress in the last decade in optical
technology and advances in relevant electronic and digital forms of imaging. Every
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chapter has been revised and expanded using new figures and photographs as
appropriate, as well as extended bibliographies. New chapters include details of filters,
measurements from images and the optical systems of digital cameras. Details of
electronic and digital imaging have been integrated throughout. More information is
given on topics such as aspherics, diffractive optics, ED glasses, image stabilization,
optical technology, video projection and new types of lenses. A selection of the
contents includes chapters on: optical theory, aberrations, auto focus, lens testing,
depth of field, development of photographic lenses, general properties of lenses, wideangle lenses, telephoto lenses, video lenses, viewfinder systems, camera movements,
projection systems and 3-D systems.
Advanced Optical Instruments and Techniques includes twenty-three chapters
providing processes, methods, and procedures of cutting-edge optics engineering
design and instrumentation. Topics include biomedical instrumentation and basic and
advanced interferometry. Optical metrology is discussed, including point and full-field
methods. Active and adaptive optics, holography, radiometry, the human eye, and
visible light are covered as well as materials, including photonics, nanophotonics,
anisotropic materials, and metamaterials.
An Up-to-Date Compendium on the Physics and Mathematics of Polarization
Phenomena Polarized Light and the Mueller Matrix Approach thoroughly and
cohesively integrates basic concepts of polarization phenomena from the dual
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viewpoints of the states of polarization of electromagnetic waves and the
transformations of these states by the action of material media. Through selected
examples, it also illustrates actual and potential applications in materials science,
biology, and optics technology. The book begins with the basic concepts related to twoand three-dimensional polarization states. It next describes the nondepolarizing linear
transformations of the states of polarization through the Jones and Mueller–Jones
approaches. The authors then discuss the forms and properties of the Jones and
Mueller matrices associated with different types of nondepolarizing media, address the
foundations of the Mueller matrix, and delve more deeply into the analysis of the
physical parameters associated with Mueller matrices. The authors proceed to interpret
arbitrary decomposition and other interesting parallel decompositions as well as
compare the powerful serial decompositions of depolarizing Mueller matrix M. They
also analyze the general formalism and specific algebraic quantities and notions related
to the concept of differential Mueller matrix. The book concludes with useful
approaches that provide a geometric point of view on the polarization effects exhibited
by different types of media. Suitable for novices and more seasoned professionals, this
book covers the main aspects of polarized radiation and polarization effects of material
media. It expertly combines physical and mathematical concepts with important
approaches for representing media through equivalent systems composed of simple
components.
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Vols. for 1970-71 includes manufacturers' catalogs.
Due to their speed, data density, and versatility, optical metrology tools play important
roles in today’s high-speed industrial manufacturing applications. Handbook of Optical
Dimensional Metrology provides useful background information and practical examples
to help readers understand and effectively use state-of-the-art optical metrology
methods. The book first builds a foundation for evaluating optical measurement
methods. It explores the many terms of optical metrology and compares it to other
forms of metrology, such as mechanical gaging, highlighting the limitations and errors
associated with each mode of measurement at a general level. This comparison is
particularly helpful to current industry users who operate the most widely applied
mechanical tools. The book then focuses on each application area of measurement,
working down from large area to medium-sized to submicron measurements. It
describes the measurement of large objects on the scale of buildings, the measurement
of durable manufactured goods such as aircraft engines and appliances, and the
measurement of fine features on the micron and nanometer scales. In each area, the
book covers fast, coarse measures as well as the finest measurements possible. Best
practices and practical examples for each technology aid readers in effectively using
the methods. Requiring no prior expertise in optical dimensional metrology, this
handbook helps engineers and quality specialists understand the capabilities and
limitations of optical metrology methods. It also shows them how to successfully apply
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optical metrology to a vast array of current engineering and scientific problems.
Microtechnology has changed our world since the last century, when silicon
microelectronics revolutionized sensor, control and communication areas, with
applications extending from domotics to automotive, and from security to biomedicine.
The present century, however, is also seeing an accelerating pace of innovation in
glassy materials; as an example, glass-ceramics, which successfully combine the
properties of an amorphous matrix with those of micro- or nano-crystals, offer a very
high flexibility of design to chemists, physicists and engineers, who can conceive and
implement advanced microdevices. In a very similar way, the synthesis of glassy
polymers in a very wide range of chemical structures offers unprecedented potential of
applications. The contemporary availability of microfabrication technologies, such as
direct laser writing or 3D printing, which add to the most common processes
(deposition, lithography and etching), facilitates the development of novel or advanced
microdevices based on glassy materials. Biochemical and biomedical sensors,
especially with the lab-on-a-chip target, are one of the most evident proofs of the
success of this material platform. Other applications have also emerged in environment,
food, and chemical industries. The present Special Issue of Micromachines aims at
reviewing the current state-of-the-art and presenting perspectives of further
development. Contributions related to the technologies, glassy materials, design and
fabrication processes, characterization, and, eventually, applications are welcome.
Page 27/32

Get Free Molded Optics Design And Manufacture Series In Optics
Precision glass molding is a net-shaping process to fabricate glass optics by replicating
optical features from precision molds to glass at elevated temperature. The advantages
of precision glass molding over traditional glass lens fabrication methods make it
especially suitable for the production of optical components with complicated
geometries, such as aspherical lenses, diffractive hybrid lenses, microlens arrays, etc.
Despite of these advantages, a number of problems must be solved before this process
can be used in industrial applications. The primary goal of this research is to determine
the feasibility and performance of nonconventional optical components formed by
precision glass molding. This research aimed to investigate glass molding by combing
experiments and finite element method (FEM) based numerical simulations. The first
step was to develop an integrated compensation solution for both surface deviation and
refractive index drop of glass optics. An FEM simulation based on ToolNarayanaswamy-Moynihan (TNM) model was applied to predict index drop of the
molded optical glass. The predicted index value was then used to compensate for the
optical design of the lens. Using commercially available general purpose software,
ABAQUS, the entire process of glass molding was simulated to calculate the surface
deviation from the adjusted lens geometry, which was applied to final mold shape
modification. A case study on molding of an aspherical lens was conducted,
demonstrating reductions in both geometry and wavefront error by more than 60%.
Opto-Mechanical Systems Design, Fourth Edition is different in many ways from its
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three earlier editions: coauthor Daniel Vukobratovich has brought his broad expertise in
materials, opto-mechanical design, analysis of optical instruments, large mirrors, and
structures to bear throughout the book; Jan Nijenhuis has contributed a comprehensive
new chapter on kinematics and applications of flexures; and several other experts in
special aspects of opto-mechanics have contributed portions of other chapters. An
expanded feature—a total of 110 worked-out design examples—has been added to
several chapters to show how the theory, equations, and analytical methods can be
applied by the reader. Finally, the extended text, new illustrations, new tables of data,
and new references have warranted publication of this work in the form of two separate
but closely entwined volumes. This first volume, Design and Analysis of OptoMechanical Assemblies, addresses topics pertaining primarily to optics smaller than 50
cm aperture. It summarizes the opto-mechanical design process, considers pertinent
environmental influences, lists and updates key parameters for materials, illustrates
numerous ways for mounting individual and multiple lenses, shows typical ways to
design and mount windows and similar components, details designs for many types of
prisms and techniques for mounting them, suggests designs and mounting techniques
for small mirrors, explains the benefits of kinematic design and uses of flexures,
describes how to analyze various types of opto-mechanical interfaces, demonstrates
how the strength of glass can be determined and how to estimate stress generated in
optics, and explains how changing temperature affects opto-mechanical assemblies.
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Due to the development of microscale fabrication methods, microlenses are being used
more and more in many unique applications, such as artificial implementations of
compound eyes, optical communications, and labs-on-chips. Liquid microlenses, in
particular, represent an important and growing research area yet there are no books
devoted to this topic that summarize the research to date. Rectifying this deficiency,
Microlenses: Properties, Fabrication and Liquid Lenses examines the recent progress
in the emerging field of liquid-based microlenses. After describing how certain problems
in optics can be solved by liquid microlenses, the book introduces the physics and
fabrication methods involved in microlenses. It also details the facility and equipment
requirements for general fabrication methods. The authors then present examples of
various microlenses with non-tunable and tunable focal lengths based on different
mechanisms, including: Non-tunable microlenses: Ge/SiO2 core/shell nanolenses,
glass lenses made by isotropic etching, self-assembled lenses and lens arrays, lenses
fabricated by direct photo-induced polymerization, lenses formed by thermally reflowing
photoresist, lenses formed from inkjet printing, arrays fabricated through molding
processes, and injection-molded plastic lenses Electrically tuned microlenses: liquid
crystal-based lenses and liquid lenses driven by electrostatic forces, dielectrophoretic
forces, electrowetting, and electrochemical reactions Mechanically tunable microlenses:
thin-membrane lenses with varying apertures, pressures, and surface shapes;
swellable hydrogel lenses; liquid–liquid interface lenses actuated by environmentally
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stimuli-responsive hydrogels; and oscillating lens arrays driven by sound waves
Horizontal microlenses: two-dimensional polymer lenses, tunable and movable liquid
droplets as lenses, hydrodynamically tuned cylindrical lenses, liquid core and liquid
cladding lenses, air–liquid interface lenses, and tunable liquid gradient refractive index
lenses The book concludes by summarizing the importance of microlenses, shedding
light on future microlens work, and exploring related challenges, such as the packaging
of systems, effects of gravity, evaporation of liquids, aberrations, and integration with
other optical components.
Biomimetic photonics is a burgeoning field. Biologists are finding and describing a
whole menagerie of unique and astonishingly complex nano- and microstructures in
fauna and flora. Material scientists are developing novel multifunctional and hierarchical
structures with a wide variety of post-nano era photonics applications. Mathematicians
and computer scientists are using computer models and simulations to understand the
underlying principles of biomimetic structures. However, concepts, structures, and
phenomena that are well known in one community are quite unknown in others.
Exploring a biomimetic approach to developing photonic devices and structures,
Biomimetics in Photonics discusses not only the role of and results of biomimicry in
engineering, but also the true understanding of natural processes and the application of
these techniques to established technologies. Featured Topics Photonic structures in
flowers, leaves and fruits and inorganic structures produced in aquatic environment by
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diatoms, sponges, and shells Mechanisms for biomineralization and how natural
structures can be synthetically modified or even used as templates for artificial photonic
materials Biological photonic structures in beetles and butterflies and their bio-inspired
applications, including anti-reflecting surfaces, iridescent viruses, light reflection,
metallic effects, and infrared sensors Suitable for researchers and graduate students,
the book does more than describe how to extract good design from nature—Biomimetics
in Photonics highlights natural design techniques in context, allowing for a more
complete modeling picture. It demonstrates the possibilities and challenges in the move
from a laboratory environment to industrial scale production of biomimetic photonic
structures.
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