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this book covers the various material properties of bulk gaas and related materials and aspects of
the physics of artificial semiconductor microstructures such as quantum wells and superlattices made
of these materials a complete set of the material properties are considered in this book they are
structural properties thermal properties elastic and lattice vibronic properties collective effects
and some response characteristics electronic energy band structure and consequences optical elasto
optic and electro optic properties and carrier transport properties this book attempts to summarize
in graphical and tabular forms most of the important theoretical and experimental results on these
material properties it contains a large number of references useful for further study timely topics
are discussed as well this book will be of interest to graduate students scientists and engineers
working on semiconductors

the vast technological potential of nanocrystalline materials as well as current intense interest in
the physics and chemistry of nanoscale phenomena has led to explosive growth in research on
semiconductor nanocrystals also known as nanocrystal quantum dots and metal nanoparticles
semiconductor and metal nanocrystals addresses current topics impacting the field including synthesis
and assembly of nanocrystals theory and spectroscopy of interband and intraband optical transitions
single nanocrystal optical and tunneling spectroscopies electrical transport in nanocrystal
assemblies and physical and engineering aspects of nanocrystal based devices written by experts who
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have contributed pioneering research this reference comprises key advances in the field of
semiconductor nanocrystal quantum dots and metal nanoparticles over the past several years focusing
specifically on nanocrystals generated through chemical techniques semiconductor and metal
nanocrystals merges investigative frontiers in physics chemistry and engineering documents advances
in nanocrystal synthesis and assembly explores the theory of electronic excitations in nanoscale
particles presents comprehensive information on optical spectroscopy of interband and intraband
optical transitions reviews data on single nanocrystal optical and tunneling spectroscopies weighs
controversies related to carrier relaxation dynamics in ultrasmall nanoparticles discusses charge
carrier transport in nanocrystal assemblies provides examples of lasing and photovoltaic nanocrystal
based devices semiconductor and metal nanocrystals is a must read for scientists engineers and upper
level undergraduate and graduate students interested in the physics and chemistry of nanoscale
semiconductor and metal particles as well as general nanoscale science

the field of ultrafast spectroscopy of semiconductors and their nanostruc tures continues to be an
active field of research exciting new developments have taken place since the first edition of this
book was completed in 1995 this revised edition includes a discussion of many of these recent develop
ments in the field this is accomplished by adding a chapter on recent de velopments at the end of the
book this approach was selected to provide a discussion of results while they are still relatively
recent results published before the end of may 1998 were considered for inclusion in this book the
objective of this revised edition remains the same as before to provide a co hesive discussion of the
many diverse contributions of ultrafast spectrosco py to the field of semiconductors extensive cross
references are made to earlier chapters in order to accomplish this goal the chapter on recent
developments begins with a brief discussion of new lasers new techniques of ultrafast spectroscopy
and novel nanostruc tures this is followed by a section on coherent spectroscopy where some of the
most interesting recent developments have taken place these include observation of quantum kinetic
effects effects that require going beyond the mean field approach of the semiconductor bloch
equations coherent control of populations and current in semiconductors exciton continuum interac
tions and many diverse aspects of coherent spectroscopy including studies of microcavities bragg
structures quantum dots and quantum wires

physical properties of materials for engineers second edition introduces and explains modern theories
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of the properties of materials and devices for practical use by engineers introductory chapters
discuss both classical mechanics and quantum mechanics to demonstrate the need for the quantum
approach topics are presented in an uncomplicated manner extensive cross references are provided to
emphasize the inter relationships among the physical phenomena illustrations and problems based on
commercially available materials are included where appropriate physical properties of materials for
engineers second edition is an excellent introduction to solid state physics and practical techniques
for students and workers in aerospace industry chemical engineering civil engineering electrical
engineering industrial engineering materials science and mechanical and metallurgical engineering

new chapters add coverage of current topics such as cavity polaritons photonic structures bulk
semiconductors and structures of reduced dimensionality the mathematics is kept as elementary as
possible sufficient for an intuitive understanding of the experimental results and techniques treated

this book focuses on the deliberate introduction and manipulation of defects and impurities in order
to engineer desired properties in semiconductor materials and devices in view of current exciting
developments in wide bandgap semiconductors like gan for blue light emission as well as high speed
and high temperature electronics dopant and defect issues relevant to these materials are addressed
also featured are semiconductor nanocavities and nano structures with emphasis on the formation and
impact of vacancy type defects defect reaction problems pertaining to impurity gettering
precipitation and hydrogen passivation are specific examples of defect engineering that improve the
electronic quality of the material a number of papers also deal with characterization techniques
needed to study and to identify defects in materials and device structures finally papers also
address issues such as interface control and passivation application of ion implantation plasma
treatment and rapid thermal processing for creating activating suppressing trap levels and device
applications

any book that covers a large variety of subjects and is written by one author lacks by necessity the
depth provided by an expert in his or her own field of specialization this book is no exception it
has been written with the encouragement of my students and colleagues who felt that an extensive card
file i had accumulated over the years of teaching solid state and semiconductor physics would be
helpful to more than just a few of us this file updated from time l to time contained lecture notes
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and other entries that were useful in my research and permitted me to give to my students a broader
spectrum of information than is available in typical textbooks when assembling this material into a
book i divided the topics into material dealing with the homogeneous semiconductor the sub ject of
this book and the inhomogeneous semiconductor the latter material left for a future volume in ordelt
to keep the book to a manageable size sections of tutorial character had to be interwoven with others
written in shorter reference style the pointers at the right hand page header will assist in
discriminating the more diffi cult reference parts of the book from the more easy to read basic
educational sections for reference purposes i included more tables and figures than are necessary for
a text and have added several footnotes that will be helpful in reminding the reader of facts which
are often difficult to locate

publisher description

physical sciences and engineering as well as biological sciences have recently made great strides in
their respective fields more importantly the cross fertilization of ideas paradigms and methodologies
have led to the unprecedented technological developments in areas such as information processing full
colour semiconductor displays compact biosensors and controlled drug discovery to name a few top
experts in their respective fields have come together to discuss the latest developments and the
future of micro nano electronics they investigate issues to be faced in ultimate limits such as
single electron transitors zero dimensional systems for unique properties thresholdless lasers
electronics based on inexpensive and flexible plastic chips cell manipulation biosensors dna based
computers quantum computing dna sequencing chips micro fluidics nanomotors based on molecules
molecular electronics and recently emerging wide bandgap semiconductors for emitters detectors and
power amplifiers
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single electron transitors zero dimensional systems for unique properties thresholdless lasers
electronics based on inexpensive and flexible plastic chips cell manipulation biosensors dna based
computers quantum computing dna sequencing chips micro fluidics nanomotors based on molecules
molecular electronics and recently emerging wide bandgap semiconductors for emitters detectors and
power amplifiers contributions from top experts in this field covers a wide range of topics
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