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optical materials second edition presents in a unified form the underlying physical and structural processes that determine the optical behavior of materials
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it does this by combining elements from physics optics and materials science in a seamless manner and introducing quantum mechanics when needed the

book groups the characteristics of optical materials into classes with similar behavior in treating each type of material the text pays particular attention to

atomic composition and chemical makeup electronic states and band structure and physical microstructure so that the reader will gain insight into the kinds

of materials engineering and processing conditions that are required to produce a material exhibiting a desired optical property the physical principles are

presented on many levels including a physical explanation followed by formal mathematical support and examples and methods of measurement the reader

may overlook the equations with no loss of comprehension or may use the text to find appropriate equations for calculations of optical properties includes a

fundamental description of optical materials at the beginner and advanced levels provides a thorough coverage of the field and presents new concepts in an

easy to understand manner that combines written explanations and equations serves as a valuable toolbox of applications and equations for the working

reader

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 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

for years scientists turned to the crc handbook of laser science technology for reliable data on optical materials out of print for several years that standard

setting work now has a successor the handbook of optical materials this new handbook is an authoritative compilation of the physical properties of

materials used in all types of lasers and optical systems in it scientist author and editor dr marvin j weber provides extensive data tabulations and

references for the most important optical materials including crystals glasses polymers metals liquids and gases the properties detailed include both linear
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and nonlinear optical properties mechanical properties thermal properties together with many additional special properties such as electro magneto and

elasto optic properties using a minimum of narration and logically organized by material properties the handbook s unique presentation simplifies the

process of comparing different materials for their suitability in particular applications appendices furnish a wealth of other useful information including lists

of the many abbreviations and acronyms that proliferate in this field the handbook of optical materials is simply the most complete one stop source

available for materials data essential to lasers and optical systems

research and applications in optical engineering require careful selection of materials with such a large and varied array to choose from it is important to

understand a material s physical and optical properties before making a selection providing a convenient concise and logically organized collection of

information physical properties and data of optical materials builds a thorough background for more than 100 optical materials and offers quick access to

precise information surveying the most important and widely used optical materials this handy reference includes data on a wide variety of metals

semiconductors dielectrics polymers and other commonly used optical materials for each material the editors examine the crystal system natural and

artificial growth and production methods along with corrosives and processing thermal electrical and mechanical properties optical properties such as

transmittance and reflectance spectra ranging from uv to ir wavelengths and where applicable applications for spectroscopy and miscellaneous remarks such

as handling concerns and chemical properties numerous tables illustrate important data such as numerical values of optical constants for important

wavelength regions extinction and absorption coefficients and refractive index physical properties and data of optical materials offers a collection of data on

an unprecedented variety of fundamental optical materials making it the one quick lookup guide that every optical scientist engineer and student should

own

the investigation on novel optical materials with unprecedented optical properties is of paramount importance for the development of advanced applications

in many fields having a strong impact on our everyday lives such as biomedicine food and agriculture security optical communication and information

technology etc moreover the interaction of light with matter in the past decades has allowed the quick growth of new disciplines such as biophotonics

covering all aspects of this interaction with biological materials nanophotonics investigating the optical behavior of nanostructures opto mechanics going

from optical manipulation of small objects to optical control of micro and nano robots this book comprises timely contributions from active research groups

covering several classes of materials and processes including nano structured plasmonic and photonic materials 2 d materials photo polymers liquid crystals
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photo sensitive and opto thermal and other specially engineered materials novel optical materials will serve as a useful reference for researchers engineers

and optical and materials scientists in both industry and academia it is also an excellent supplement and reference for graduate courses in materials science

physics and optical engineering

the definition of optical material has expanded in recent years largely because of it advances that have led to rapid growth in optoelectronics applications

helping to explain this evolution optical materials and applications presents contributions from leading experts who explore the basic concepts of optical

materials and the many typical applications in which they are used an invaluable reference for readers ranging from professionals to technical managers to

graduate engineering students this book covers everything from traditional principles to more cutting edge topics it also details recent developmental trends

with a focus on basic optical properties of material key topics include fundamental optical properties of solids fundamental optical materials including thin

films from both linear and nonlinear perspectives use of bulk materials in the design of various modifications application of optical thin films in artificial

components formation of artificial structures with sub wavelength dimensions use of physical or chemical techniques to control lightwave phase one two

and three dimensional structures used to control dispersion of materials for nanophotonics progress of the optical waveguide which makes optical systems

more compact and highly efficient this book carefully balances coverage of theory and application of typical optical materials for ultraviolet visible and

infrared non linear optics solid state lasers optical waveguides optical thin films and nanophotonics it addresses both basic ideas and more advanced topics

making it an equally invaluable resource for beginners and active researchers in this growing field

more than ever before technological developments are blurring the boundaries shared by various areas of engineering such as electrical chemical mechanical

and biomedical materials science physics and chemistry in response to this increased interdisciplinarity and interdependency of different engineering and

science fields electronic magnetic and optical materials takes a necessarily critical all encompassing approach to introducing the fundamentals of electronic

magnetic and optical properties of materials to students of science and engineering weaving together science and engineering aspects this book maintains a

careful balance between fundamentals i e underlying physics related concepts and technological aspects e g manufacturing of devices materials processing

etc to cover applications for a variety of fields including nanoscience electromagnetics semiconductors optoelectronics fiber optics microelectronic circuit

design photovoltaics dielectric ceramics ferroelectrics piezoelectrics and pyroelectrics magnetic materials building upon his twenty years of experience as a

professor fulay integrates engineering concepts with technological aspects of materials used in the electronics magnetics and photonics industries this
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introductory book concentrates on fundamental topics and discusses applications to numerous real world technological examples from computers to credit

cards to optic fibers that will appeal to readers at any level of understanding gain the knowledge to understand how electronic optical and magnetic

materials and devices work and how novel devices can be made that can compete with or enhance silicon based electronics where most books on the

subject are geared toward specialists e g those working in semiconductors this long overdue text is a more wide ranging overview that offers insight into

the steadily fading distinction between devices and materials it is well suited to the needs of senior level undergraduate and first year graduate students or

anyone working in industry regardless of their background or level of experience
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