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Quantum Heterostructures provides a detailed description of the key physical and engineering principles of quantum semiconductor
heterostructures. Blending important concepts from physics, materials science, and electrical engineering, it also explains clearly the behavior
and operating features of modern microelectronic and optoelectronic devices. The authors begin by outlining the trends that have driven
development in this field, most importantly the need for high-performance devices in computer, information, and communications
technologies. They then describe the basics of quantum nanoelectronics, including various transport mechanisms. In the latter part of the
book, they cover novel microelectronic devices, and optical devices based on quantum heterostructures. The book contains many homework
problems and is suitable as a textbook for undergraduate and graduate courses in electrical engineering, physics, or materials science. It will
also be of great interest to those involved in research or development in microelectronic or optoelectronic devices.
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Optoelectronic devices impact many areas of society, from simple household appliances and multimedia systems to communications,
computing, spatial scanning, optical monitoring, 3D measurements and medical instruments. This is the most complete book about
optoelectromechanic systems and semiconductor optoelectronic devices; it provides an accessible, well-organized overview of optoelectronic
devices and properties that emphasizes basic principles.
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Covers both the fundamentals and the state-of-the-art technology used for MBE Written by expert researchers working on the frontlines of the
field, this book covers fundamentals of Molecular Beam Epitaxy (MBE) technology and science, as well as state-of-the-art MBE technology
for electronic and optoelectronic device applications. MBE applications to magnetic semiconductor materials are also included for future
magnetic and spintronic device applications. Molecular Beam Epitaxy: Materials and Applications for Electronics and Optoelectronics is
presented in five parts: Fundamentals of MBE; MBE technology for electronic devices application; MBE for optoelectronic devices; Magnetic
semiconductors and spintronics devices; and Challenge of MBE to new materials and new researches. The book offers chapters covering the
history of MBE; principles of MBE and fundamental mechanism of MBE growth; migration enhanced epitaxy and its application; quantum dot
formation and selective area growth by MBE; MBE of III-nitride semiconductors for electronic devices; MBE for Tunnel-FETs; applications of
III-V semiconductor quantum dots in optoelectronic devices; MBE of III-V and III-nitride heterostructures for optoelectronic devices with
emission wavelengths from THz to ultraviolet; MBE of III-V semiconductors for mid-infrared photodetectors and solar cells; dilute magnetic
semiconductor materials and ferromagnet/semiconductor heterostructures and their application to spintronic devices; applications of bismuthcontaining III–V semiconductors in devices; MBE growth and device applications of Ga2O3; Heterovalent semiconductor structures and their
device applications; and more. Includes chapters on the fundamentals of MBE Covers new challenging researches in MBE and new
technologies Edited by two pioneers in the field of MBE with contributions from well-known MBE authors including three Al Cho MBE Award
winners Part of the Materials for Electronic and Optoelectronic Applications series Molecular Beam Epitaxy: Materials and Applications for
Electronics and Optoelectronics will appeal to graduate students, researchers in academia and industry, and others interested in the area of
epitaxial growth.
Lists citations with abstracts for aerospace related reports obtained from world wide sources and announces documents that have recently
been entered into the NASA Scientific and Technical Information Database.
The first true "introduction" to semiconductor optoelectronic devices, this book provides an accessible, well-organized overview of optoelectric
devices that emphasizes basic principles. Coverage begins with an optional review of key concepts— such as properties of compound
semiconductor, quantum mechanics, semiconductor statistics, carrier transport properties, optical processes, and junction theory— then
progress gradually through more advanced topics. The "Second Edition" has been both updated and expanded to include the recent
developments in the field.
"Global electro-optic technology and markets." "Photonics technologies & solutions for technical professionals worldwide."

Publishes papers reporting on research and development in optical science and engineering and the practical
applications of known optical science, engineering, and technology.
Foreword by Charles H Townes This volume includes highlights of the theories underlying the essential phenomena
occurring in novel semiconductor lasers as well as the principles of operation of selected heterostructure lasers. To
understand scattering processes in heterostructure lasers and related optoelectronic devices, it is essential to consider
the role of dimensional confinement of charge carriers as well as acoustical and optical phonons in quantum structures.
Indeed, it is important to consider the confinement of both phonons and carriers in the design and modeling of novel
semiconductor lasers such as the tunnel injection laser, quantum well intersubband lasers, and quantum dot lasers. The
full exploitation of dimensional confinement leads to the exciting new capability of scattering time engineering in novel
semiconductor lasers.As a result of continuing advances in techniques for growing quantum heterostructures, recent
developments are likely to be followed in coming years by many more advances in semiconductor lasers and
optoelectronics. As our understanding of these devices and the ability to fabricate them grow, so does our need for more
sophisticated theories and simulation methods bridging the gap between quantum and classical transport.
transport across an MQW region.
High performance optoelectronic devices are required for modern optical and optoelectronic systems. The thesis covers
the development of novel ultrafast detectors and modulators as well as the work on quantum well modulators.
This hands-on introduction to silicon photonics engineering equips students with everything they need to begin creating
foundry-ready designs.
A new volume in the field's bestselling optics reference--an entirely new opus focusing exclusively on fiber-optics. Contains an
ultra-handy, comprehensive index to all four Handbook of Optics volumes.
The characterization and precisely controlled building of atomic-scale mutilayers have been the subject of intensive R&D
worldwide. Nanometric structures based on III-V semiconductors have attracted particular attention. Since 1970, around 15,000
papers have been published in all, of which 10,000 have appeared in the last 6 years. The resulting improved materials control is
enabling engineers to achieve major improvements in the performance of microelectronic and optoelectronic devices such as QW
lasers, tunnelling devices, modulators, switches and photodetectors. In this book, the large volume of research results which have
accumulated is evaluated and distilled down to a useful, manageable concentration of up-to-date knowledge for electronic
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engineers and solid-state physicists. This has been carried out by an invited international team of over 50 specialists under the
editorship of Professor Bhattacharya with support from INSPEC, who also compiled the subject index. There are 40 individuallywritten, self-contained modules ("Datareviews"), each specially commissioned to fit into a pre-determined structure. Subjects
reviewed in depth include historical perspective, theory, epitaxial growth and doping, structure (e.g. X-ray diffraction), electronic
properties, optical properties, modulation doping and devices. Each Datareview comprises tables, text, figures and expert
guidance to the literature, as appropriate. Properties of III-V quantum wells and superlattices is intended both as a look-up source
of evaluated data and as a finely-structured state-of-the-art review for academic and industrial R&D workers.
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Biological Nanostructures and Applications of Nanostructures in Biology: Electrical, Mechanical, and Optical Properties contains
reviews and discussions of contemporary and relevant topics dealing with the interface between the science and technology of
nanostructures and the science of biology. Moreover, this book supplements these past groundbreaking discoveries with
discussions of promising new avenues of research that reveal the enormous potential of emerging approaches in
nanobiotechnology. The topics include: - Biomedical applications of semiconductor quantum dots, - Integrating and tagging
biological structures with nanoscale quantum dots, - Applications of carbon nanotubes in bioengineering, - Nanophysical
properties of living cells, - Bridging natural nanotubes with fabricated nanotubes, - Bioinspired approaches to building nanoscale
devices and systems, - Hairpin formation in polynucleotides. This state-of-the-art survey of key developments in nanotechnology as they apply to bioengineering and biology - is essential reading for all academics, biomedical engineers, medical physicists, and
industry professionals wishing to take advantage of the latest developments and highly-promising discoveries in nanoscience
underlying applications in bioengineering and biology.
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The second edition of Gallium Nitride & Related Wide Bandgap Materials and Devices provides a detailed insight into the
global developments in GaN, SiC and other optoelectronic materials. This report also examines the implication for both
suppliers and users of GaN technology. For a PDF version of the report please call Tina Enright on +44 (0) 1865 843008
for price details.
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