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the composition of modern semiconductor heterostructures can be controlled precisely on the atomic scale to create low
dimensional systems these systems have revolutionised semiconductor physics and their impact on technology particularly
for semiconductor lasers and ultrafast transistors is widespread and burgeoning this book provides an introduction to the
general principles that underlie low dimensional semiconductors as far as possible simple physical explanations are used
with reference to examples from actual devices the author shows how beginning with fundamental results from quantum
mechanics and solid state physics a formalism can be developed that describes the properties of low dimensional
semiconductor systems among numerous examples two key systems are studied in detail the two dimensional electron gas
employed in field effect transistors and the quantum well whose optical properties find application in lasers and other
opto electronic devices the book includes many exercises and will be invaluable to undergraduate and first year graduate
physics or electrical engineering students taking courses in low dimensional systems or heterostructure device physics

this text is a first attempt to pull together the whole of semiconductor science and technology since 1970 in so far as
semiconductor multilayers are concerned material technology physics and device issues are described with approximately
equal emphasis and form a single coherant point of view the subject matter is the concern of over half of today s active
semiconductor scientists and technologists the remainder working on bulk semiconductors and devices it is now routine to
design and the prepare semiconductor multilayers at a time with independent control over the dropping and composition
in each layer in turn these multilayers can be patterned with features that as a small as a few atomic layers in lateral
extent the resulting structures open up many new ares of exciting solid state and quantum physics they have also led to
whole new generations of electronic and optoelectronic devices whose superior performance relates back to the multilayer
structures the principles established in the field have several decades to go advancing towards the ultimate of materials
engineering the design and preparation of solids atom by atom the book should appeal equally to physicists electronic
engineers and materials scientists
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it is now routine to design and prepare semiconductor multilayers one atomic layer at a time with independent control
over the doping and composition approaching atomic scale resolution in each layer in turn these multilayers can be
patterned with features that are as small as only a few atomic layers in lateral extent these resulting structures not only
have led to new generations of electronic and optoelectronic devices offering superior performance but also have opened
up many new areas of exciting solid state and quantum physics this book collates the whole of semiconductor science
and technology relating to semiconductor multilayers since 1970 and points the way towards the ultimate of materials
engineering the design and preparation of solids atom by atom materials technology physics and device issues are covered
in detail making this work ideal for physicists electronic engineers and materials scientists alike

low dimensional semiconductor structures offers a seamless atoms to devices introduction to the latest quantum
heterostructures it covers their fabrication electronic optical and transport properties role in exploring new physical
phenomena and utilization in devices the authors describe the epitaxial growth of semiconductors and the physical
behavior of electrons and phonons in low dimensional structures they then go on to discuss nonlinear optics in quantum
heterostructures the final chapters deal with semiconductor lasers mesoscopic devices and high speed heterostructure
devices the book contains many exercises and comprehensive references

a recent major development in high technology and one which bears considerable industrial potential is the advent of
low dimensional semiconductor quantum structures the research and development activity in this field is moving fast and
it is thus important to afford scientists and engineers the opportunity to get updated by the best experts in the field the
present book draws together the latest developments in the fabrication technology of quantum structures as well as a
competent and extensive review of their fundamental properties and some remarkable applications the book is based on a
set of lectures that introduce different aspects of the basic knowledge available it has a tutorial content and could be
used as a textbook each aspect is reviewed from elementary concepts up to the latest developments audience
undergraduates and graduates in electrical engineering and physics schools also for active scientists and engineers
updating their knowledge and understanding of the frontiers of the technology

low dimensional semiconductor quantum structures are a major high technological development that has a considerable
industrial potential the field is developing extremely rapidly and the present book represents a timely guide to the latest
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developments in device technology fundamental properties and some remarkable applications the content is largely
tutorial and the book could be used as a textbook the book deals with the physics fabrication characteristics and
performance of devices based on low dimensional semiconductor structures it opens with fabrication procedures the
fundamentals of quantum structures and electro optical devices are dealt with extensively nonlinear optical devices are
discussed from the point of view of physics and applications of exciton saturation in mqw structures waveguide based
devices are also described in terms of linear and nonlinear coupling the basics of pseudomorphic hemt technology device
physics and materials layer design are presented each aspect is reviewed from the elementary basics up to the latest
developments audience undergraduates in electrical engineering graduates in physics and engineering schools useful for
active scientists and engineers wishing to update their knowledge and understanding of recent developments

low dimensional semiconductors have become a vital part of today s semiconductor physics and excitons in these systems
are ideal objects that bring textbook quantum mechanics to life furthermore their theoretical understanding is important
for experiments and optoelectronic devices the author develops the effective mass theory of excitons in low dimensional
semiconductors and describes numerical methods for calculating the optical absorption including coulomb interaction
geometry and external fields the theory is applied to fano resonances in low dimensional semiconductors and the zener
breakdown in superlattices comparing theoretical results with experiments the book is essentially self contained it is a
hands on approach with detailed derivations worked examples illustrative figures and computer programs the book is
clearly structured and will be valuable as an advanced level self study or course book for graduate students lecturers and

researchers

the composition of modern semiconductor heterostructures can be controlled precisely on the atomic scale to create low
dimensional systems these systems have revolutionised semiconductor physics and their impact on technology particularly
for semiconductor lasers and ultrafast transistors is widespread and burgeoning this book provides an introduction to the
general principles that underlie low dimensional semiconductors as far as possible simple physical explanations are used
with reference to examples from actual devices the author shows how beginning with fundamental results from quantum
mechanics and solid state physics a formalism can be developed that describes the properties of low dimensional
semiconductor systems among numerous examples two key systems are studied in detail the two dimensional electron gas
employed in field effect transistors and the quantum well whose optical properties find application in lasers and other
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opto electronic devices the book includes many exercises and will be invaluable to undergraduate and first year graduate
physics or electrical engineering students taking courses in low dimensional systems or heterostructure device physics

presenting the latest advances in artificial structures this volume discusses in depth the structure and electron transport
mechanisms of quantum wells superlattices quantum wires and quantum dots it will serve as an invaluable reference and
review for researchers and graduate students in solid state physics materials science and electrical and electronic

engineering

starting with the first transistor in 1949 the world has experienced a technological revolution which has permeated most
aspects of modern life particularly over the last generation yet another such revolution looms up before us with the
newly developed capability to control matter on the nanometer scale a truly extraordinary research effort by scientists
engineers technologists of all disciplines in nations large and small throughout the world is directed and vigorously
pressed to develop a full understanding of the properties of matter at the nanoscale and its possible applications to bring
to fruition the promise of nanostructures to introduce a new generation of electronic and optical devices the physics of
low dimensional semiconductor structures including heterostructures superlattices quantum wells wires and dots is
reviewed and their modeling is discussed in detail the truly exceptional material graphene is reviewed its
functionalization and van der waalsinteractions are included here recent research on optical studies of quantum dots and
on the physical properties of one dimensional quantum wires is also reported chapters on fabrication of nanowire based
nanogap devices by the dielectrophoretic assembly approach the broad spectrum of research reported here incorporates
chapters on nanoengineering and nanophysics in its presentation of tutorial chapters as well as advanced research on
nanostructures this book is ideally suited to meet the needs of newcomers to the field as well as experienced researchers
interested in viewing colleagues recent advances

this volume on advanced electronic technologies and systems based on low dimensional quantum devices closes a three
years series of nato as s the first year was focused on the fundamental properties and applications the second year was
devoted to devices based on low dimensional semiconductor structures the third year is covering systems based on low
dimensional quantum semiconductor devices the three volumes containing the lectures given at the three successive nato
asi s constitute a complete review on the latest advances in semiconductor science and technology from the methods of
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fabrication of the quantum structures through the fundamental physics am basic knowledge of properties and projection
of performances to the technology of devices and systems in the first volume fabrication properties and application of low
dimensional semiconductors are described the practical ways in which quantum structures are produced the present status
of the technology difficulties encountered and advances to be expected the basic theory of quantum wells double
quantum wells and superlattices is introduced and the fundamental aspects of their optical properties are presented the
effect of reduction of dimensionality on lattice dynamics of quantum structures is also discussed in the second volume
devices based on low dimensional structures the fundamentals of quantum structures and devices in the two major fields
electro optical devices and pseudomorphic high eectron mobility transistors are extensively discussed

this advanced study institute on the electronic properties of multilayers and low dimensional semiconductor structures
focussed on several of the most active areas in modern semiconductor physics these included resonant tunnelling and
superlattice phenomena and the topics of ballistic transport quantised conductance and anomalous magnetoresistance
effects in laterally gated two dimensional electron systems although the main emphasis was on fundamental physics a
series of supporting lectures described the underlying technology molecular beam epitaxy metallo organic chemical vapour
deposition electron beam lithography and other advanced processing technologies actual and potential applications of low
dimensional structures in optoelectronic and high frequency devices were also discussed the asi took the form of a series
of lectures of about fifty minutes duration which were given by senior researchers from a wide range of countries most
of the lectures are recorded in these proceedings the younger members of the institute made the predominant
contribution to the discussion sessions following each lecture and in addition provided most of the fifty five papers that
were presented in two lively poster sessions the asl emphasised the impressive way in which this research field has
developed through the fruitful interaction of theory experiment and semiconductor device technology many of the talks
demonstrated both the effectiveness and limitations of semiclassical concepts in describing the quantum phenomena
exhibited by electrons in low dimensional structures

proceedings of a september 1996 meeting in sections on quantum films and superlattices quantum wires and quantum
dots coverage includes basic physics aspects novel technology and material fabrication tools characterization methods and
new devices with special attention to quantum wire and quantum dot lasers specific topics include inelastic light
scattering by electrons in low dimensional semiconductors band gap renormalization in quasi one dimensional systems
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conductance in nanowires and fabrication of quantum dots for semiconductor lasers with confined electrons and photons
annotation copyrighted by book news inc portland or

this volume contains the proceedings of the nato advanced research workshop on growth and optical properties of wide
gap ii vi low dimensional semiconductors held from 2 6 august 1988 in regensburg federal republic of germany under the
auspices of the nato international scientific exchange programme semiconducting compounds formed by combining an
element from column ii of the periodic table with an element from column vi so called ii vi semiconductors have long
promised many optoelectronic devices operating in the visible region of the spectrum however these materials have
encountered numerous problems including large number of defects and difficulties in obtaining p and n type doping
advances in new methods of material preparation may hold the key to unlocking the unfulfilled promises during the
workshop a full session was taken up covering the prospects for wide gap ii vi semiconductor devices particularly light
emitting ones the growth of bulk materials was reviewed with the view of considering ii vi substrates for the novel
epitaxial techniques such as mocvd mbe ale mombe and ale mbe the controlled introduction of impurities during non
equilibrium growth to provide control of the doping type and conductivity was emphasized

this book deals with the effective electron mass eem in low dimensional semiconductors the materials considered are
quantum confined non linear optical iii v ii vi gap ge ptsb2 zero gap stressed bismuth carbon nanotubes gasb iv vi te ii v
bi2te3 sb iii v ii vi iv vi semiconductors and quantized iii v ii vi iv vi and hgte cdte superlattices with graded interfaces
and effective mass superlattices the presence of intense electric field and the light waves change the band structure of
optoelectronic semiconductors in fundamental ways which have also been incorporated in the study of the eem in
quantized structures of optoelectronic compounds that control the studies of the quantum effect devices under strong
fields the importance of measurement of band gap in optoelectronic materials under strong electric field and external
photo excitation has also been discussed in this context the influence of crossed electric and quantizing magnetic fields on
the eem and the eem in heavily doped semiconductors and their nanostructures is discussed this book contains 200 open
research problems which form the integral part of the text and are useful for both ph d aspirants and researchers in the
fields of solid state sciences materials science nanoscience and technology and allied fields in addition to the graduate
courses in modern semiconductor nanostructures the book is written for post graduate students researchers and engineers
professionals in the fields of solid state sciences materials science nanoscience and technology nanostructured materials
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