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LECTURE NOTES IN NANOSCALE SCIENCE AND TECHNOLOGY
LECTURE NOTES IN NANOSCALE SCIENCE AND TECHNOLOGY
THE INFN LECTURES
SELF-ASSEMBLY OF NANOSTRUCTURES
THE INFN LECTURES, VOL. III
Springer Science & Business Media This is the third volume in a series of books on selected topics in Nanoscale Science and Technology based on lectures given at the well-known
Istituto Nazionale di Fisica Nucleare (INFN) schools of the same name. The present set of notes stems in particular from the participation and dedication of prestigious lecturers,
such as Nunzio Motta, Fulvia Patella, Alexandr Toropov, and Anna Sgarlata. All lectures have been carefully edited and reworked, taking into account extensive follow-up
discussions. A tutorial lecture by Motta et al. presents the analysis of the Poly(3-hexylthiophene) self assembly on carbon nanotubes and discusses how the interaction between the
two materials forms a new hybrid nanostructure, with potential application to future solar cells technology. In their contribution, Patella et al. review quantum dots of III-V
compounds, which oﬀer appealing perspectives for more sophisticated applications in new generation devices such as single-photon emitters for nano-photonics and quantum
computing. Focusing on self-assembled quantum dots, the chapter by Alexandr Toropov et al. provides a comprehensive review of some important aspects in the formation of
quantum dots and presents the results of the authors’ extensive investigation of the features of droplet epitaxy. The fourth contribution, by Sgarlata et al., focuses on recent
progress toward controlled growth of self-assembled nanostructures, dealing with the shaping, ordering and localization in Ge/Si heteroepitaxy and reviewing recent results on the
self-organization of Ge nanostructures at Si surfaces.

NANOSCIENCE AND NANOTECHNOLOGY, PROCEEDINGS OF THE INFN-LNF 2018 CONFERENCE
MDPI The results presented in this volume highlight some of the most recent advances in nanoscience and nanotechnology studies, from both the physical and chemical point of
view, with an eye also to possible engineering applications. These studies demonstrate directly how eﬀective, and at the same time stimulating is implementing the “crossfertilization” procedure. Indeed, multidisciplinary research allows one to catch more easily the analogies inherent diﬀerent areas of science, as well as to take advantage and
optimize diﬀerent methods and techniques, often borrowed from other research areas. In the present Special Issue, we included six published papers. The latter contributions, on
the one hand, are developed at the theory level and, on the other hand, show experimental results on the realization and experimental characterization of nanostructured systems,
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suitable for yielding progress towards the realization of systems and devices, that can ultimately lead to industrial applications. The results show that recent scientiﬁc research
advances in these areas may provide important steps in the direction of fostering innovation and technological development.

SELF-ASSEMBLY OF NANOSTRUCTURES
THE INFN LECTURES
Springer This is the third volume in a series of books on selected topics in Nanoscale Science and Technology based on lectures given at the well-known Istituto Nazionale di Fisica
Nucleare (INFN) schools of the same name. The present set of notes stems in particular from the participation and dedication of prestigious lecturers, such as Nunzio Motta, Fulvia
Patella, Alexandr Toropov, and Anna Sgarlata. All lectures have been carefully edited and reworked, taking into account extensive follow-up discussions. A tutorial lecture by Motta
et al. presents the analysis of the Poly(3-hexylthiophene) self assembly on carbon nanotubes and discusses how the interaction between the two materials forms a new hybrid
nanostructure, with potential application to future solar cells technology. In their contribution, Patella et al. review quantum dots of III-V compounds, which oﬀer appealing
perspectives for more sophisticated applications in new generation devices such as single-photon emitters for nano-photonics and quantum computing. Focusing on self-assembled
quantum dots, the chapter by Alexandr Toropov et al. provides a comprehensive review of some important aspects in the formation of quantum dots and presents the results of the
authors’ extensive investigation of the features of droplet epitaxy. The fourth contribution, by Sgarlata et al., focuses on recent progress toward controlled growth of selfassembled nanostructures, dealing with the shaping, ordering and localization in Ge/Si heteroepitaxy and reviewing recent results on the self-organization of Ge nanostructures at
Si surfaces.

NANOSCALE PHENOMENA
BASIC SCIENCE TO DEVICE APPLICATIONS
Springer Science & Business Media This book collects selected lectures from the Third Workshop of the Croucher Advanced Study Institute on Nano Science and Technology, and
showcases contributions from world-renowned researchers. The book presents in-depth articles on the latest developments in nanomaterials and nanotechnology, and provides a
cross-disciplinary perspective covering physics and biophysics, chemistry, materials science, and engineering.

NANOPARTICLES AND NANODEVICES IN BIOLOGICAL APPLICATIONS
THE INFN LECTURES - VOL I
Springer Science & Business Media The ﬁrst volume in a series on selected topics in nanoscale science and technology, this book is based on lectures given at the well-known INFN
schools. The aim of the collection is to provide a reference corpus of introductory material to relevant subﬁelds.

PHYSICAL PROPERTIES OF CERAMIC AND CARBON NANOSCALE STRUCTURES
THE INFN LECTURES, VOL. II
Springer Science & Business Media This is the second volume in a series of books on selected topics in Nanoscale Science and Technology based on lectures given at the well-known
INFN schools of the same name. The aim of this collection is to provide a reference corpus of suitable, introductory material to relevant subﬁelds, as they mature over time, by
gathering the signiﬁcantly expanded and edited versions of tutorial lectures, given over the years by internationally known experts. The present set of notes stems in particular
from the participation and dedication of prestigious lecturers, such as Andrzej Huczko, Nicola Pugno, Alexander Malesevic, Pasquale Onorato and Stefano Bellucci. All lectures were
subsequently carefully edited and reworked, taking into account the extensive follow-up discussions. A tutorial lecture by Huczko et al. shows how a variety of carbon and ceramic
nanostructures (nanotubes, nanowires, nanoﬁbres, nanorods, and nanoencapsulates) have in particular great potential for improving our understanding of the fundamental
concepts of the roles of both dimensionality and size on physical material properties . Bellucci and Onorato provide an extensive and tutorial review of the (quantum) transport
properties in carbon nanotubes, encompassing a description of the electronic structure from graphene to single-wall nanotubes, as well as a discussion of experimental evidence of
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superconductivity in carbon nanotubes and the corresponding theoretical interpretation. In the ﬁrst contribution by Pugno, new ideas on how to design futuristic self-cleaning,
super-adhesive and releasable hierarchical smart materials are presented. He also reviews the mechanical strength of such nanotubes and megacables, with an eye to the visionary
project of a carbon nanotube-based ‘space elevator megacable’. In his second contribution, Pugno outlines in detail the role on the fracture strength of thermodynamically
unavoidable atomistic defects with diﬀerent size and shape, both numerically and theoretically, for nanotubes and nanotube bundles. Focusing on graphitic allotropes, the chapter
by Bellucci and Malesevic aims to give a taste of the widespread implications carbon nanostructures have on research and applications, starting from an historical overview,
followed by a discussion of the structure and physical properties of carbon nanotubes and graphene, in particular in the context of the several diﬀerent synthesis techniques
presently available.

DYNAMICS OF SYSTEMS ON THE NANOSCALE
Springer Nature

NANOTECHNOLOGY FOR WATER TREATMENT AND PURIFICATION
Springer This book describes the latest progress in the application of nanotechnology for water treatment and puriﬁcation. Leaders in the ﬁeld present both the fundamental science
and a comprehensive overview of the diverse range of tools and technologies that have been developed in this critical area. Expert chapters present the unique physicochemical and
surface properties of nanoparticles and the advantages that these provide for engineering applications that ensure a supply of safe drinking water for our growing population.
Application areas include generating fresh water from seawater, preventing contamination of the environment and creating eﬀective and eﬃcient methods for remediation of
polluted waters. The chapter authors are leading world-wide experts in the ﬁeld with either academic or industrial experience, ensuring that this comprehensive volume presents
the state-of-the-art in the integration of nanotechnology with water treatment and puriﬁcation.

ONE-DIMENSIONAL NANOSTRUCTURES
Springer Science & Business Media One-dimensional (1D) nanostructures, including nanowires, nanotubes and quantum wires, have been regarded as the most promising building
blocks for nanoscale electronic and optoelectronic devices. This book presents exciting, state-of-the-art developments in synthesis and properties of 1D nanostructures with many
kinds of morphologies and compositions as well as their considerable impact on spintronics, information storage, and the design of ﬁeld-eﬀect transistors.

OXFORD HANDBOOK OF NANOSCIENCE AND TECHNOLOGY
VOLUME 1: BASIC ASPECTS
OUP Oxford These three volumes are intended to shape the ﬁeld of nanoscience and technology and will serve as an essential point of reference for cutting-edge research in the
ﬁeld.

HANDBOOK OF NANOSCIENCE, ENGINEERING, AND TECHNOLOGY, THIRD EDITION
CRC Press In his 1959 address, "There is Plenty of Room at the Bottom," Richard P. Feynman speculated about manipulating materials atom by atom and challenged the technical
community "to ﬁnd ways of manipulating and controlling things on a small scale." This visionary challenge has now become a reality, with recent advances enabling atomistic-level
tailoring and control of materials. Exemplifying Feynman’s vision, Handbook of Nanoscience, Engineering, and Technology, Third Edition continues to explore innovative
nanoscience, engineering, and technology areas. Along with updating all chapters, this third edition extends the coverage of emerging nano areas even further. Two entirely new
sections on energy and biology cover nanomaterials for energy storage devices, photovoltaics, DNA devices and assembly, digital microﬂuidic lab-on-a-chip, and much more. This
edition also includes new chapters on nanomagnet logic, quantum transport at the nanoscale, terahertz emission from Bloch oscillator systems, molecular logic, electronic optics in
graphene, and electromagnetic metamaterials. With contributions from top scientists and researchers from around the globe, this color handbook presents a uniﬁed, up-to-date
account of the most promising technologies and developments in the nano ﬁeld. It sets the stage for the next revolution of nanoscale manufacturing—where scalable technologies
are used to manufacture large numbers of devices with complex functionalities.
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NANOTECHNOLOGY IN MEMBRANE PROCESSES
Springer Nature Nanotechnology has been established in membrane technology for decades. In this book, comprehensive coverage is given to nanotechnology applications in
synthetic membrane processes, which are used in diﬀerent ﬁelds such as water treatment, separation of gases, the food industry, military use, drug delivery, air ﬁltration, and
green chemistry. Nanomaterials such as carbon nanotubes, nanoparticles, and dendrimers are contributing to the development of more eﬃcient and cost-eﬀective water ﬁltration
processes. Gas separation and carbon capture can be signiﬁcantly improved in ﬂue gas applications. Nanoporous membrane systems engineered to mimic natural ﬁltration systems
are being actively developed for use in smart implantable drug delivery systems, bio artiﬁcial organs, and other novel nano-enabled medical devices. The microscopic structure of
nanoporous ceramic membranes, mainly focusing on zeolite materials, as well as the energy-saving eﬀect of membrane separation, contribute to various chemical synthesis
processes. In the food industry, nanotechnology has the potential to create new tools for pathogen detection and packaging. For each application, nanotechnology is mostly used to
make composite membranes, and the book provides a detailed look at the mechanisms by which the composite membrane works in each application area.

FIB NANOSTRUCTURES
Springer Science & Business Media FIB Nanostructures reviews a range of methods, including milling, etching, deposition, and implantation, applied to manipulate structures at the
nanoscale. Focused Ion Beam (FIB) is an important tool for manipulating the structure of materials at the nanoscale, and substantially extends the range of possible applications of
nanofabrication. FIB techniques are widely used in the semiconductor industry and in materials research for deposition and ablation, including the fabrication of nanostructures
such as nanowires, nanotubes, nanoneedles, graphene sheets, quantum dots, etc. The main objective of this book is to create a platform for knowledge sharing and dissemination of
the latest advances in novel areas of FIB for nanostructures and related materials and devices, and to provide a comprehensive introduction to the ﬁeld and directions for further
research. Chapters written by leading scientists throughout the world create a fundamental bridge between focused ion beam and nanotechnology that is intended to stimulate
readers' interest in developing new types of nanostructures for application to semiconductor technology. These applications are increasingly important for the future development
of materials science, energy technology, and electronic devices. The book can be recommended for physics, electrical engineering, and materials science departments as a reference
on materials science and device design.

CORE/SHELL QUANTUM DOTS
SYNTHESIS, PROPERTIES AND DEVICES
Springer Nature This book outlines various synthetic approaches, tuneable physical properties, and device applications of core/shell quantum dots (QDs). Core/shell QDs have
exhibited enhanced quantum yield (QY), suppressed photobleaching/blinking, and signiﬁcantly improved photochemical/physical stability as compared to conventional bare QDs. The
core-shell structure also promotes the easy tuning of QDs’ band structure, leading to their employment as attractive building blocks in various optoelectronic devices. The main
objective of this book is to create a platform for knowledge sharing and dissemination of the latest advances in novel areas of core/shell QDs and relevant devices, and to provide a
comprehensive introduction and directions for further research in this growing area of nanomaterials research.

PLASMON-ENHANCED LIGHT-MATTER INTERACTIONS
Springer Nature This book highlights cutting-edge research in surface plasmons, discussing the diﬀerent types and providing a comprehensive overview of their applications.
Surface plasmons (SPs) receive special attention in nanoscience and nanotechnology due to their unique optical, electrical, magnetic, and catalytic properties when operating at the
nanoscale. The excitation of SPs in metal nanostructures enables the manipulation of light beyond the diﬀraction limit, which can be utilized for enhancing and tailoring light-matter
interactions and developing ultra-compact high-performance nanophotonic devices for various applications. With clear and understandable illustrations, tables, and descriptions,
this book provides physicists, materials scientists, chemists, engineers, and their students with a fundamental understanding of surface plasmons and device applications as a basis
for future developments. .

RECENT ADVANCES IN PLASMONIC PROBES
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THEORY AND PRACTICE
Springer Nature This book gives a comprehensive overview of recent advancements in both theory and practical implementation of plasmonic probes. Encompassing multiple
disciplines, the ﬁeld of plasmonics provides a versatile and ﬂexible platform for nanoscale sensing and imaging. Despite being a relatively young ﬁeld, plasmonic probes have come
a long way, with applications in chemical, biological, civil, and architectural ﬁelds as well as enabling many analytical schemes such as immunoassay, biomarkers, environmental
indexing, and water quality sensing, to name but a few. The objective of the book is to present in-depth analysis of the theory and applications of novel probes based on plasmonics,
with a broad selection of specially-invited chapters on the development, fabrication, functionalization, and implementation of plasmonic probes as well as their integration with
current technologies and future outlook. This book is designed to cater to the needs of novice, seasoned researchers and practitioners in academia and industry, as well as medical
and environmental ﬁelds.

QUANTUM DOT SOLAR CELLS
Springer Science & Business Media The third generation of solar cells includes those based on semiconductor quantum dots. This sophisticated technology applies nanotechnology
and quantum mechanics theory to enhance the performance of ordinary solar cells. Although a practical application of quantum dot solar cells has yet to be achieved, a large
number of theoretical calculations and experimental studies have conﬁrmed the potential for meeting the requirement for ultra-high conversion eﬃciency. In this book, high-proﬁle
scientists have contributed tutorial chapters that outline the methods used in and the results of various quantum dot solar cell designs, including quantum dot intermediate band
solar cells, hot electron quantum dot solar cells, quantum-dot sensitized solar cells, colloidal quantum dot solar cells, hybrid polymer-quantum dot solar cells, and MEG quantum dot
solar cells. Both theoretical and experimental approaches are described. Quantum Dot Solar Cells helps to connect the fundamental laws of physics and the chemistry of materials
with advances in device design and performance. The book can be recommended for a broad audience of chemists, electrical engineers, and materials scientists, and is suitable for
use in courses on materials and device design for advanced and future optoelectronics.

TOWARD QUANTUM FINFET
Springer Science & Business Media This book reviews a range of quantum phenomena in novel nanoscale transistors called FinFETs, including quantized conductance of 1D
transport, single electron eﬀect, tunneling transport, etc. The goal is to create a fundamental bridge between quantum FinFET and nanotechnology to stimulate readers' interest in
developing new types of semiconductor technology. Although the rapid development of micro-nano fabrication is driving the MOSFET downscaling trend that is evolving from planar
channel to nonplanar FinFET, silicon-based CMOS technology is expected to face fundamental limits in the near future. Therefore, new types of nanoscale devices are being
investigated aggressively to take advantage of the quantum eﬀect in carrier transport. The quantum conﬁnement eﬀect of FinFET at room temperatures was reported following the
breakthrough to sub-10nm scale technology in silicon nanowires. With chapters written by leading scientists throughout the world, Toward Quantum FinFET provides a
comprehensive introduction to the ﬁeld as well as a platform for knowledge sharing and dissemination of the latest advances. As a roadmap to guide further research in an area of
increasing importance for the future development of materials science, nanofabrication technology, and nano-electronic devices, the book can be recommended for Physics,
Electrical Engineering, and Materials Science departments, and as a reference on micro-nano electronic science and device design. Oﬀers comprehensive coverage of novel
nanoscale transistors with quantum conﬁnement eﬀect Provides the keys to understanding the emerging area of the quantum FinFET Written by leading experts in each research
area Describes a key enabling technology for research and development of nanofabrication and nanoelectronic devices

NANOSCALE PHOTONICS AND OPTOELECTRONICS
Springer Science & Business Media The intersection of nanostructured materials with photonics and electronics shows great potential for clinical diagnostics, sensors, ultrafast
telecommunication devices, and a new generation of compact and fast computers. Nanophotonics draws upon cross-disciplinary expertise from physics, materials science,
chemistry, electrical engineering, biology, and medicine to create novel technologies to meet a variety of challenges. This is the ﬁrst book to focus on novel materials and
techniques relevant to the burgeoning area of nanoscale photonics and optoelectronics, including novel-hybrid materials with multifunctional capabilities and recent advancements
in the understanding of optical interactions in nanoscale materials and quantum-conﬁned objects. Leading experts provide a fundamental understanding of photonics and the
related science and technology of plasmonics, polaritons, quantum dots for nanophotonics, nanoscale ﬁeld emitters, near-ﬁeld optics, nanophotonic architecture, and
nanobiophotonic materials.
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TOWARD FUNCTIONAL NANOMATERIALS
Springer Science & Business Media This book presents a detailed overview of recent research developments on functional nanomaterials, including synthesis, characterization, and
applications. This state-of-the-art book is multidisciplinary in scope and international in authorship.

FRESHMAN LECTURES ON NANOTECHNOLOGY
Springer Nanotechnology is the art, science, and engineering of designing materials, devices, and systems at the nanoscale from bottom-up and/or top-down approaches. The
material properties at the nanoscale are governed by quantum mechanics, and hence are drastically diﬀerent than those at the macro/micro scale. It is thus no surprise, that
nanotechnology has led to a scientiﬁc and technological revolution. This book provides a gentle introduction to the ﬁeld of nanotechnology for ﬁrst-year undergraduate students. It
not only covers the fundamental scientiﬁc concepts in a tutorial fashion, but also provides an overview of applications in nanoelectronics, spintronics, nanophotonics,
nanofabrication and nanocharacterization. End of chapter research assignments focus on nanomanufacturing, computing and communication, renewable energy, defense
applications, food processing and agriculture, automobile and aerospace technology, nanobiotechnology and bionanotechnology, industrial and consumer applications. Finally, the
topics related to safety, health, and societal impact of nanotechnology are discussed.

NANOSCALE SENSORS
Springer Science & Business Media This book is a comprehensive introduction to nanoscale materials for sensor applications, with a focus on connecting the fundamental laws of
physics and the chemistry of materials with device design. Nanoscale sensors can be used for a wide variety of applications, including the detection of gases, optical signals, and
mechanical strain, and can meet the need to detect and quantify the presence of gaseous pollutants or other dangerous substances in the environment. Gas sensors have found
various applications in our daily lives and in industry. Semiconductive oxides, including SnO2, ZnO, Fe2O3, and In2O3, are promising candidates for gas sensor applications. Carbon
nanomaterials are becoming increasingly available as “oﬀ-the-shelf” components, and this makes nanotechnology more exciting and approachable than ever before. Nano-wire
based ﬁeld- eﬀect transistor biosensors have also received much attention in recent years as a way to achieve ultra-sensitive and label-free sensing of molecules of biological
interest. A diverse array of semiconductor-based nanostructures has been synthesized for use as a photoelectrochemical sensor or biosensor in the detection of low concentrations
of analytes. A novel acoustic sensor for structural health monitoring (SHM) that utilizes lead zirconate titanate (PZT) nano- active ﬁber composites (NAFCs) is described as well.

OPTICAL WAVEGUIDING AND APPLIED PHOTONICS
TECHNOLOGICAL ASPECTS, EXPERIMENTAL ISSUE APPROACHES AND MEASUREMENTS
Springer Science & Business Media Optoelectronics--technology based on applications light such as micro/nano quantum electronics, photonic devices, laser for measurements and
detection--has become an important ﬁeld of research. Many applications and physical problems concerning optoelectronics are analyzed in Optical Waveguiding and Applied
Photonics. The book is organized in order to explain how to implement innovative sensors starting from basic physical principles. Applications such as cavity resonance, ﬁltering,
tactile sensors, robotic sensor, oil spill detection, small antennas and experimental setups using lasers are analyzed. Innovative materials such as nanocomposites are
characterized, designed, and applied in order to provide new ideas about detection principles. As with many electric circuitries, light applications and architectures suﬀer from
noising due to physical and transmission connections. The book illustrates some examples for practical issues. The theory and the nanotechnology facilities provide important tools
for researchers working with sensing applications.

ENCYCLOPEDIA OF NANOSCIENCE AND SOCIETY
SAGE "Labeled either as the 'next industrial revolution' or as just 'hype', nanoscience and nanotechnologies are controversial, touted by some as the likely engines of spectacular
transformation of human societies and even human bodies, and by others as conceptually ﬂawed. These challenges make an encyclopedia of nanoscience and society an absolute
necessity. Providing a guide to what these understandings and challenges are about, the Encyclopedia of Nanoscience and Society oﬀers accessible descriptions of some of the key
technical achievements of nanoscience along with its history and prospects. Rather than a technical primer, this encyclopedia instead focuses on the eﬀorts of governments around
the world to fund nanoscience research and to tap its potential for economic development as well as to assess how best to regular a new technology for the environmental,
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occupational, and consumer health and safety issues related to the ﬁeld. Contributions examine and analyze the cultural signiﬁcance of nanoscience and nanotechnologies and
describe some of the organizations, and their products, that promise to make nanotechnologies a critical part of the global economy. Written by noted scholars and practitioners
from around the globe, these two volumes oﬀer nearly 500 entries describing the societal aspects of nanoscience and nanotechnology."--Publisher's description.

NANOSCALE THERMOELECTRICS
Springer Science & Business Media For the eﬃcient utilization of energy resources and the minimization of environmental damage, thermoelectric materials can play an important
role by converting waste heat into electricity directly. Nanostructured thermoelectric materials have received much attention recently due to the potential for enhanced properties
associated with size eﬀects and quantum conﬁnement. Nanoscale Thermoelectrics describes the theory underlying these phenomena, as well as various thermoelectric materials
and nanostructures such as carbon nanotubes, SiGe nanowires, and graphene nanoribbons. Chapters written by leading scientists throughout the world are intended to create a
fundamental bridge between thermoelectrics and nanotechnology, and to stimulate readers' interest in developing new types of thermoelectric materials and devices for power
generation and other applications. Nanoscale Thermoelectrics is both a comprehensive introduction to the ﬁeld and a guide to further research, and can be recommended for
Physics, Electrical Engineering, and Materials Science departments.

NANOSCIENCE AND TECHNOLOGY
NANODROPLETS
Springer Science & Business Media Nanodroplets, the basis of complex and advanced nanostructures such as quantum rings, quantum dots and quantum dot clusters for future
electronic and optoelectronic materials and devices, have attracted the interdisciplinary interest of chemists, physicists and engineers. This book combines experimental and
theoretical analyses of nanosized droplets which reveal many attractive properties. Coverage includes nanodroplet synthesis, structure, unique behaviors and their nanofabrication,
including chapters on focused ion beam, atomic force microscopy, molecular beam epitaxy and the "vapor-liquid- solid" route. Particular emphasis is given to the behavior of metallic
nanodroplets, water nanodroplets and nanodroplets in polymer and metamaterial nanocomposites. The contributions of leading scientists and their research groups will provide
readers with deeper insight into the chemical and physical mechanisms, properties, and potential applications of various nanodroplets.

QUANTUM DOT MOLECULES
Springer Science & Business Media A quantum dot molecule (QDM) is composed of two or more closely spaced quantum dots or “artiﬁcial atoms.” In recent years, QDMs have
received much attention as an emerging new artiﬁcial quantum system. The interesting and unique coupling and energy transfer processes between the “artiﬁcial atoms” could
substantially extend the range of possible applications of quantum nanostructures. This book reviews recent advances in the exciting and rapidly growing ﬁeld of QDMs via
contributions from some of the most prominent researchers in this scientiﬁc community. The book explores many interesting topics such as the epitaxial growth of QDMs,
spectroscopic characterization, and QDM transistors, and bridges between the fundamental physics of novel materials and device applications for future information technology.
Both theoretical and experimental approaches are considered. Quantum Dot Molecules can be recommended for electrical engineering and materials science department courses on
the science and design of advanced and future electronic and optoelectronic devices.

MOS2
MATERIALS, PHYSICS, AND DEVICES
Springer Science & Business Media This book reviews the structure and electronic, magnetic, and other properties of various MoS2 (Molybdenum disulﬁde) nanostructures, with
coverage of synthesis, Valley polarization, spin physics, and other topics. MoS2 is an important, graphene-like layered nano-material that substantially extends the range of possible
nanostructures and devices for nanofabrication. These materials have been widely researched in recent years, and have become an attractive topic for applications such as catalytic
materials and devices based on ﬁeld-eﬀect transistors (FETs) and semiconductors. Chapters from leading scientists worldwide create a bridge between MoS2 nanomaterials and
fundamental physics in order to stimulate readers' interest in the potential of these novel materials for device applications. Since MoS2 nanostructures are expected to be
increasingly important for future developments in energy and other electronic device applications, this book can be recommended for Physics and Materials Science and Engineering
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departments and as reference for researchers in the ﬁeld.

NONREGULAR NANOSYSTEMS
THEORY AND APPLICATIONS
Springer This book presents a systemic view of nanophenomena in terms of disordered condensed media with characteristics arising at various hierarchical levels from
nanoagents/nanoparticles through multiple technological interfaces to the creation of micro- or mesostructures with essential nanodimensional eﬀects. These properties can be
seen in various schemes for the functionalization of nanocarbon systems, namely, CNTs, GNRs, GNFs, carbon-based nanoaerogels, nanofoams, and so on, where nonregularities
characterize surface nanointeractions and various nanointerconnects, resulting in both predictable and unpredictable eﬀects. Beginning with nanosensing and ﬁnishing with other
forms of functionalized nanomaterials, these eﬀects will deﬁne the prospective qualities of future consumer nanoproducts and nanodevices. This book covers all aspects of
nonregular nanosystems arising from the fundamental properties of disordered nanosized media, from electronic structure, surface nanophysics, and allotropic forms of carbon such
as graphene and fullerenes including defect characterization, to spintronics and 3D device principles. Nonregular Nanosystems will be of interest to students and specialists in
various ﬁelds of nanotechnology and nanoscience, experts on surface nanophysics and nanochemistry, as well as managers dealing with marketing of nanoproducts and consumer
behavior research.

QUANTUM DOT OPTOELECTRONIC DEVICES
Springer Nature This book captures cutting-edge research in semiconductor quantum dot devices, discussing preparation methods and properties, and providing a comprehensive
overview of their optoelectronic applications. Quantum dots (QDs), with particle sizes in the nanometer range, have unique electronic and optical properties. They have the potential
to open an avenue for next-generation optoelectronic methods and devices, such as lasers, biomarker assays, ﬁeld eﬀect transistors, LEDs, photodetectors, and solar concentrators.
By bringing together leaders in the various application areas, this book is both a comprehensive introduction to diﬀerent kinds of QDs with unique physical properties as well as
their preparation routes, and a platform for knowledge sharing and dissemination of the latest advances in a novel area of nanotechnology.

RAINBOWS IN CHANNELING OF CHARGED PARTICLES IN CRYSTALS AND NANOTUBES
Springer This book discusses the eﬀects, modeling, latest results, and nanotechnology applications of rainbows that appear during channeling of charged particles in crystals and
nanotubes. The authors begin with a brief review of the optical and particle rainbow eﬀects followed by a detailed description of crystal rainbows, which appear in ion channeling in
crystals, and their modeling using catastrophe theory. The eﬀects of spatial and angular focusing of channeled ions are described, with special attention given to the applications of
the former eﬀect to subatomic microscopy. The results of a thorough study of the recent high-resolution channeling experiments performed with protons of energies between 2.0
and 0.7 MeV and a 55 nm thick silicon crystal are also provided. This study opens up the potential for accurate analysis of very thin crystals. Also presented are recent results
related to rainbows occurring in proton transmission through carbon nanotubes, and a detailed quantum consideration of the transmission of positrons of an energy of 1 MeV
through very short carbon nanotubes. This process is determined by the rainbow eﬀect. The initial positron beam is represented as an ensemble of non-interacting Gaussian wave
packets, and the principal and supernumerary primary rainbows appearing in the spatial and angular distributions of transmitted positrons are clearly identiﬁed. They are explained
by the eﬀects of wrinkling, concentration and coordination of the wave packets.

SELF-ASSEMBLED QUANTUM DOTS
Springer Science & Business Media This multidisciplinary book provides up-to-date coverage of carrier and spin dynamics and energy transfer and structural interaction among
nanostructures. Coverage also includes current device applications such as quantum dot lasers and detectors, as well as future applications to quantum information processing. The
book will serve as a reference for anyone working with or planning to work with quantum dots.

QUANTUM DOT DEVICES
Springer Science & Business Media Quantum dots as nanomaterials have been extensively investigated in the past several decades from growth to characterization to applications.
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As the basis of future developments in the ﬁeld, this book collects a series of state-of-the-art chapters on the current status of quantum dot devices and how these devices take
advantage of quantum features. Written by 56 leading experts from 14 countries, the chapters cover numerous quantum dot applications, including lasers, LEDs, detectors,
ampliﬁers, switches, transistors, and solar cells. Quantum Dot Devices is appropriate for researchers of all levels of experience with an interest in epitaxial and/or colloidal quantum
dots. It provides the beginner with the necessary overview of this exciting ﬁeld and those more experienced with a comprehensive reference source.

HANDBOOK OF NANOSCIENCE, ENGINEERING, AND TECHNOLOGY
CRC Press The ability to study and manipulate matter at the nanoscale is the deﬁning feature of 21st-century science. The ﬁrst edition of the standard-setting Handbook of
Nanoscience, Engineering, and Technology saw the ﬁeld through its infancy. Reassembling the preeminent team of leading scientists and researchers from all areas of nanoscience
and nanote

NANOMETER SCALE SCIENCE AND TECHNOLOGY
IOS Press Nanosciences and nanotechnology are at the interface between physics, chemistry, engineering and biology. The fundamental processes of living matter occur on the
nanometre scale. This book is based on local probes (STM, AFM, SNOM) and related supreme technological acheivements. Topics are covered extensively, covering issues such as:
clusters, nanocontacts, photonic bad gap materials, atom manipulation by light, atom optics with Bose-Einstein condensates, and quantum computing.

SELF-ASSEMBLED QUANTUM DOTS
Springer This multidisciplinary book provides up-to-date coverage of carrier and spin dynamics and energy transfer and structural interaction among nanostructures. Coverage also
includes current device applications such as quantum dot lasers and detectors, as well as future applications to quantum information processing. The book will serve as a reference
for anyone working with or planning to work with quantum dots.

B-C-N NANOTUBES AND RELATED NANOSTRUCTURES
Springer Science & Business Media Carbon nanotubes (CNTs) and Boron nitride nanotubes (BNNTs) are part of the so-called B-C-N material system, which includes novel
nanostructures of carbon (C), doped-carbon, boron (B), boron nitride (BN), carbon nitride (CNx), boron-carbon nitride (BxCyNz), and boron carbide (BxCy). BNNTs and CNTs are
structurally similar and share extraordinary mechanical properties, but they diﬀer in chemical, biological, optical, and electrical properties. Therefore, hybrid nanotubes constructed
of B, C, N elements are expected to form a new class of nanotubes with tunable properties between those of CNTs and BNNTs. In addition, these B-C-N nanostructures will further
enhance and complement the applications of CNTs and BNNTs. With contributions from leading experts, B-C-N Nanotubes and Related Nanostructures is the ﬁrst book to cover all
theoretical and experimental aspects of this emerging material system, and meets the need for a comprehensive summary of the tremendous advances in research on B-C-N
materials in recent years.
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