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Quantum Information Theory and Quantum Statistics
Quantum Computation and Quantum Information (QIP) deals with the identification
and use of quantum resources for information processing. This includes three main
branches of investigation: quantum algorithm design, quantum simulation and
quantum communication, including quantum cryptography. Along the past few
years, QIP has become one of the most active area of research in both, theoretical
and experimental physics, attracting students and researchers fascinated, not only
by the potential practical applications of quantum computers, but also by the
possibility of studying fundamental physics at the deepest level of quantum
phenomena. NMR Quantum Computation and Quantum Information Processing
describes the fundamentals of NMR QIP, and the main developments which can
lead to a large-scale quantum processor. The text starts with a general chapter on
the interesting topic of the physics of computation. The very first ideas which
sparkled the development of QIP came from basic considerations of the physical
processes underlying computational actions. In Chapter 2 it is made an
introduction to NMR, including the hardware and other experimental aspects of the
technique. In Chapter 3 we revise the fundamentals of Quantum Computation and
Quantum Information. The chapter is very much based on the extraordinary book
of Michael A. Nielsen and Isaac L. Chuang, with an upgrade containing some of the
latest developments, such as QIP in phase space, and telecloning. Chapter 4
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describes how NMR generates quantum logic gates from radiofrequency pulses,
upon which quantum protocols are built. It also describes the important technique
of Quantum State Tomography for both, quadrupole and spin 1/2 nuclei. Chapter 5
describes some of the main experiments of quantum algorithm implementation by
NMR, quantum simulation and QIP in phase space. The important issue of
entanglement in NMR QIP experiments is discussed in Chapter 6. This has been a
particularly exciting topic in the literature. The chapter contains a discussion on
the theoretical aspects of NMR entanglement, as well as some of the main
experiments where this phenomenon is reported. Finally, Chapter 7 is an attempt
to address the future of NMR QIP, based in very recent developments in
nanofabrication and single-spin detection experiments. Each chapter is followed by
a number of problems and solutions. * Presents a large number of problems with
solutions, ideal for students * Brings together topics in different areas: NMR,
nanotechnology, quantum computation * Extensive references

Quantum Computing Explained
The authors provide an introduction to quantum computing. Aimed at advanced
undergraduate and beginning graduate students in these disciplines, this text is
illustrated with diagrams and exercises.

Fundamentals of Quantum Optics and Quantum Information
This book is an introduction to the two closely related subjects of quantum optics
and quantum information. The book gives a simple, self-contained introduction to
both subjects, while illustrating the physical principles of quantum information
processing using quantum optical systems. To make the book accessible to those
with backgrounds other than physics, the authors also include a brief review of
quantum mechanics. Furthermore, some aspects of quantum information, for
example those pertaining to recent experiments on cavity QED and quantum dots,
are described here for the first time in book form.

Introduction to Quantum Physics and Information Processing
Alongside a thorough definition of basic concepts and their interrelations, backed
by numerous examples, this textbook features a rare discussion of quantum
mechanics and information theory combined in one text. It deals with important
topics hardly found in regular textbooks, including the Robertson-Schrödinger
relation, incompatibility between angle and angular momentum, "dispersed
indeterminacy", interaction-free measurements, "submissive quantum mechanics",
and many others. With its in-depth discussion of key concepts complete with
problems and exercises, this book is poised to become the standard textbook for
advanced undergraduate and beginning graduate quantum mechanics courses and
an essential reference for physics students and physics professionals.

Elements of Quantum Computation and Quantum
Communication
A self-contained treatment of the fundamentals of quantum computing This clear,
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practical book takes quantum computing out of the realm of theoretical physics
and teaches the fundamentals of the field to students and professionals who have
not had training in quantum computing or quantum information theory, including
computer scientists, programmers, electrical engineers, mathematicians, physics
students, and chemists. The author cuts through the conventions of typical jargonladen physics books and instead presents the material through his unique "how-to"
approach and friendly, conversational style. Readers will learn how to carry out
calculations with explicit details and will gain a fundamental grasp of: * Quantum
mechanics * Quantum computation * Teleportation * Quantum cryptography *
Entanglement * Quantum algorithms * Error correction A number of worked
examples are included so readers can see how quantum computing is done with
their own eyes, while answers to similar end-of-chapter problems are provided for
readers to check their own work as they learn to master the information. Ideal for
professionals and graduate-level students alike, Quantum Computing Explained
delivers the fundamentals of quantum computing readers need to be able to
understand current research papers and go on to study more advanced quantum
texts.

Lectures on Quantum Information
Examines the intersection of quantum information and chemicalphysics The
Advances in Chemical Physics series is dedicated toreviewing new and emerging
topics as well as the latestdevelopments in traditional areas of study in the field of
chemicalphysics. Each volume features detailed comprehensive analysescoupled
with individual points of view that integrate the manydisciplines of science that are
needed for a full understanding ofchemical physics. This volume of the series
explores the latest research findings,applications, and new research paths from the
quantum informationscience community. It examines topics in quantum
computation andquantum information that are related to or intersect with
keytopics in chemical physics. The reviews address both what chemistrycan
contribute to quantum information and what quantum informationcan contribute to
the study of chemical systems, surveying boththeoretical and experimental
quantum information research withinthe field of chemical physics. With
contributions from an international team of leadingexperts, Volume 154 offers
seventeen detailed reviews,including: Introduction to quantum information and
computation forchemistry Quantum computing approach to non-relativistic and
relativisticmolecular energy calculations Quantum algorithms for continuous
problems and theirapplications Photonic toolbox for quantum simulation
Vibrational energy and information transfer through molecularchains Tensor
networks for entanglement evolution Reviews published in Advances in Chemical
Physics aretypically longer than those published in journals, providing thespace
needed for readers to fully grasp the topic: the fundamentalsas well as the latest
discoveries, applications, and emergingavenues of research. Extensive crossreferencing enables readers toexplore the primary research studies underlying
each topic.

Quantum Information Theory
This book presents the basics of quantum information, e.g., foundation of quantum
theory, quantum algorithms, quantum entanglement, quantum entropies, quantum
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coding, quantum error correction and quantum cryptography. The required
knowledge is only elementary calculus and linear algebra. This way the book can
be understood by undergraduate students. In order to study quantum information,
one usually has to study the foundation of quantum theory. This book describes it
from more an operational viewpoint which is suitable for quantum information
while traditional textbooks of quantum theory lack this viewpoint. The current book
bases on Shor's algorithm, Grover's algorithm, Deutsch-Jozsa's algorithm as basic
algorithms. To treat several topics in quantum information, this book covers
several kinds of information quantities in quantum systems including von Neumann
entropy. The limits of several kinds of quantum information processing are given.
As important quantum protocols, this book contains quantum teleportation,
quantum dense coding, quantum data compression. In particular conversion theory
of entanglement via local operation and classical communication are treated too.
This theory provides the quantification of entanglement, which coincides with von
Neumann entropy. The next part treats the quantum hypothesis testing. The
decision problem of two candidates of the unknown state are given. The
asymptotic performance of this problem is characterized by information quantities.
Using this result, the optimal performance of classical information transmission via
noisy quantum channel is derived. Quantum information transmission via noisy
quantum channel by quantum error correction are discussed too. Based on this
topic, the secure quantum communication is explained. In particular, the
quantification of quantum security which has not been treated in existing book is
explained. This book treats quantum cryptography from a more practical
viewpoint.

Quantum Information Theory and the Foundations of Quantum
Mechanics
Leading experts from "The Physics of Quantum Information" network, initiated by
the European Commission, bring together the most recent results from this
emerging area of quantum technology. Written in a consistent style as a research
monograph, the book introduces quantum cryptography, quantum teleportation,
and quantum computation, considering both theory and newest experiments. Both
scientists working in the field and advanced students will find a rich source of
information on this exciting new area.

Quantum Entanglement and Information Processing
Combining physics and philosophy, this is a uniquely interdisciplinary examination
of quantum information science. Suitable as both a discussion of the conceptual
and philosophical problems of this field and a comprehensive stand-alone
introduction, this book will benefit both experienced and new researchers in
quantum information and the philosophy of physics.

Quantum Computing
Christopher G. Timpson provides the first full-length philosophical treatment of
quantum information theory and the questions it raises for our understanding of
the quantum world. He argues for an ontologically deflationary account of the
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nature of quantum information, which is grounded in a revisionary analysis of the
concepts of information.

Quantum Information and Computation for Chemistry
An Elementary Guide to the State of the Art in the Quantum Information
FieldIntroduction to Quantum Physics and Information Processing guides beginners
in understanding the current state of research in the novel, interdisciplinary area of
quantum information. Suitable for undergraduate and beginning graduate students
in physics, mathematics, or eng

What is Quantum Information?
Quantum Information Processing is a young and rapidly growing field of research at
the intersection of physics, mathematics, and computer science. Its ultimate goal
is to harness quantum physics to conceive -- and ultimately build -- "quantum"
computers that would dramatically overtake the capabilities of today's "classical"
computers. One example of the power of a quantum computer is its ability to
efficiently find the prime factors of a larger integer, thus shaking the supposedly
secure foundations of standard encryption schemes. This comprehensive textbook
on the rapidly advancing field introduces readers to the fundamental concepts of
information theory and quantum entanglement, taking into account the current
state of research and development. It thus covers all current concepts in quantum
computing, both theoretical and experimental, before moving on to the latest
implementations of quantum computing and communication protocols. With its
series of exercises, this is ideal reading for students and lecturers in physics and
informatics, as well as experimental and theoretical physicists, and physicists in
industry. Dagmar Bruß graduated at RWTH University Aachen, Germany, and
received her PhD in theoretical particle physics from the University of Heidelberg in
1994. As a research fellow at the University of Oxford she started to work in
quantum information theory. Another fellowship at ISI Torino, Italy, followed. While
being a research assistant at the University of Hannover she completed her
habilitation. Since 2004 Professor Bruß has been holding a chair at the Institute of
Theoretical Physics at the Heinrich-Heine-University Düsseldorf, Germany. Gerd
Leuchs studied physics and mathematics at the University of Cologne, Germany,
and received his Ph.D. in 1978. After two research visits at the University of
Colorado in Boulder, USA, he headed the German gravitational wave detection
group from 1985 to 1989. He became technical director at Nanomach AG in
Switzerland. Since 1994 Professor Leuchs has been holding the chair for optics at
the Friedrich-Alexander-University of Erlangen-Nuremberg, Germany. His fields of
research span the range from modern aspects of classical optics to quantum optics
and quantum information. Since 2003 he has been Director of the Max Planck
Research Group for Optics, Information and Photonics at Erlangen.

Manipulating Quantum Systems
This book presents the research and development-related results of the “FIRST”
Quantum Information Processing Project, which was conducted from 2010 to 2014
with the support of the Council for Science, Technology and Innovation of the
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Cabinet Office of the Government of Japan. The project supported 33 research
groups and explored five areas: quantum communication, quantum metrology and
sensing, coherent computing, quantum simulation, and quantum computing. The
book is divided into seven main sections. Parts I through V, which consist of twenty
chapters, focus on the system and architectural aspects of quantum information
technologies, while Parts VI and VII, which consist of eight chapters, discuss the
superconducting quantum circuit, semiconductor spin and molecular spin
technologies. Readers will be introduced to new quantum computing schemes such
as quantum annealing machines and coherent Ising machines, which have now
arisen as alternatives to standard quantum computers and are designed to
successfully address NP-hard/NP-complete combinatorial optimization problems,
which are ubiquitous and relevant in our modern life. The book offers a balanced
mix of theory-based and experimentation-based chapters written by leading
researchers. Extensive information is provided on Quantum simulation, which
focuses on the implementation of various many-body Hamiltonians in a wellcontrolled physical system, Quantum key distribution, Quantum repeaters and
quantum teleportation, which are indispensable technologies for building quantum
networks with various advanced applications and require far more sophisticated
experimental techniques to implement.

Quantum Computation and Quantum Information
One of the most cited books in physics of all time, Quantum Computation and
Quantum Information remains the best textbook in this exciting field of science.
This 10th anniversary edition includes an introduction from the authors setting the
work in context. This comprehensive textbook describes such remarkable effects
as fast quantum algorithms, quantum teleportation, quantum cryptography and
quantum error-correction. Quantum mechanics and computer science are
introduced before moving on to describe what a quantum computer is, how it can
be used to solve problems faster than 'classical' computers and its real-world
implementation. It concludes with an in-depth treatment of quantum information.
Containing a wealth of figures and exercises, this well-known textbook is ideal for
courses on the subject, and will interest beginning graduate students and
researchers in physics, computer science, mathematics, and electrical engineering.

Introduction to Quantum Information Science
It has been recognised recently that the strange features of the quantum world
could be used for new information transmission or processing functions such as
quantum cryptography or, more ambitiously, quantum computing. These
fascinating perspectives renewed the interest in fundamental quantum properties
and lead to important theoretical advances, such as quantum algorithms and
quantum error correction codes. On the experimental side, remarkable advances
have been achieved in quantum optics, solid state physics or nuclear magnetic
resonance. This book presents the lecture notes of the Les Houches Summer
School on ‘Quantum entanglement and information processing’. Following the long
tradition of the les Houches schools, it provides a comprehensive and pedagogical
approach of the whole field, written by renowned specialists. One major goal of this
book is to establish connections between the communities of quantum optics and
of quantum electronic devices working in the area of quantum computing. When
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two communities share the same goals, the universality of physics unavoidably
leads to similar developments. However, the communication barrier is often high,
and few physicists are able to overcome it. This school has contributed to bridge
the existing gap between communities, for the benefit of the future actors in the
field of quantum computing. The book thus combines introductory chapters,
providing the reader with a sufficiently wide theoretical framework in quantum
information, quantum optics and quantum circuits physics, with more specialized
presentations of recent theoretical and experimental advances in the field. This
structure makes the book accessible to any graduate student having a good
knowledge of basic quantum mechanics, and extremely useful to researchers. ·
Covers quantum optics, solid state physics and NMR implementations ·
Pedagogical approach combining introductory lectures and advanced chapters ·
Written by leading experts in the field · Accessible to all graduate students with a
basic knowledge of quantum mechanics

Quantum Information Processing with Finite Resources
The field of atomic, molecular, and optical (AMO) science underpins many
technologies and continues to progress at an exciting pace for both scientific
discoveries and technological innovations. AMO physics studies the fundamental
building blocks of functioning matter to help advance the understanding of the
universe. It is a foundational discipline within the physical sciences, relating to
atoms and their constituents, to molecules, and to light at the quantum level. AMO
physics combines fundamental research with practical application, coupling
fundamental scientific discovery to rapidly evolving technological advances,
innovation and commercialization. Due to the wide-reaching intellectual, societal,
and economical impact of AMO, it is important to review recent advances and
future opportunities in AMO physics. Manipulating Quantum Systems: An
Assessment of Atomic, Molecular, and Optical Physics in the United States assesses
opportunities in AMO science and technology over the coming decade. Key topics
in this report include tools made of light; emerging phenomena from few- to manybody systems; the foundations of quantum information science and technologies;
quantum dynamics in the time and frequency domains; precision and the nature of
the universe, and the broader impact of AMO science.

Classical and Quantum Information
Quantum information processing offers fundamental improvements over classical
information processing, such as computing power, secure communication, and
high-precision measurements. However, the best way to create practical devices is
not yet known. This textbook describes the techniques that are likely to be used in
implementing optical quantum information processors. After developing the
fundamental concepts in quantum optics and quantum information theory, the
book shows how optical systems can be used to build quantum computers
according to the most recent ideas. It discusses implementations based on single
photons and linear optics, optically controlled atoms and solid-state systems,
atomic ensembles, and optical continuous variables. This book is ideal for graduate
students beginning research in optical quantum information processing. It presents
the most important techniques of the field using worked examples and over 120
exercises.
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Introduction to the Theory of Quantum Information Processing
In addition to treating quantum communication, entanglement and algorithms, this
book also addresses a number of miscellaneous topics, such as Maxwell's demon,
Landauer's erasure, the Bekenstein bound and Caratheodory's treatment of the
Second law of thermodyanmics.

Quantum Information
Introduction to the Theory of Quantum Information Processing provides the
material for a one-semester graduate level course on quantum information theory
and quantum computing for students who have had a one-year graduate course in
quantum mechanics. Many standard subjects are treated, such as density
matrices, entanglement, quantum maps, quantum cryptography, and quantum
codes. Also included are discussions of quantum machines and quantum walks. In
addition, the book provides detailed treatments of several underlying fundamental
principles of quantum theory, such as quantum measurements, the no-cloning and
no-signaling theorems, and their consequences. Problems of various levels of
difficulty supplement the text, with the most challenging problems bringing the
reader to the forefront of active research. This book provides a compact
introduction to the fascinating and rapidly evolving interdisciplinary field of
quantum information theory, and it prepares the reader for doing active research
in this area.

An Introduction to Quantum Computing
A self-contained, graduate-level textbook that develops from scratch classical
results as well as advances of the past decade.

Quantum Computation and Quantum Information Theory
Quantum information is an area of science, which brings together physics,
information theory, computer science & mathematics. This book, which is based on
two successful lecture courses, is intended to introduce readers to the ideas
behind new developments including quantum cryptography, teleportation &
quantum computing.

NMR Quantum Information Processing
Quantum Entanglement Manipulation - Quantum Algorithms - Quantum Complexity
- Quantum Error Correction - Quantum Channels - Entanglement Purification and
Long-Distance Quantum Communication - Quantum Key Distribution - Cavity
Quantum Electrodynamics - Quantum Computation with Ion Traps - Josephson
Junctions and Quantum Computation - Quantum Computing in Optical Lattices Quantum Computation and Quantum Communication with Electrons - NMR
Quantum Computing.

A Short Introduction to Quantum Information and Quantum
Computation
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This book approaches condensed matter physics from the perspective of quantum
information science, focusing on systems with strong interaction and
unconventional order for which the usual condensed matter methods like the
Landau paradigm or the free fermion framework break down. Concepts and tools in
quantum information science such as entanglement, quantum circuits, and the
tensor network representation prove to be highly useful in studying such systems.
The goal of this book is to introduce these techniques and show how they lead to a
new systematic way of characterizing and classifying quantum phases in
condensed matter systems. The first part of the book introduces some basic
concepts in quantum information theory which are then used to study the central
topic explained in Part II: local Hamiltonians and their ground states. Part III
focuses on one of the major new phenomena in strongly interacting systems, the
topological order, and shows how it can essentially be defined and characterized in
terms of entanglement. Part IV shows that the key entanglement structure of
topological states can be captured using the tensor network representation, which
provides a powerful tool in the classification of quantum phases. Finally, Part V
discusses the exciting prospect at the intersection of quantum information and
condensed matter physics – the unification of information and matter. Intended for
graduate students and researchers in condensed matter physics, quantum
information science and related fields, the book is self-contained and no prior
knowledge of these topics is assumed.

Quantum Thermodynamics
A self-contained introduction to the basic theoretical concepts, experimental
techniques and recent advances in the fields of quantum communication, quantum
information and quantum computation. The introductory and self-contained
character of the contributions should make this book particularly attractive to
students and active researchers in physics and computer science who want to
become acquainted with the underlying basic ideas and recent advances in the
rapidly evolving field of quantum information processing.

Principles and Methods of Quantum Information Technologies
Quantum computing and quantum information are two of the fastest growing and
most exciting research fields in physics. Entanglement, teleportation and the
possibility of using the non-local behavior of quantum mechanics to factor integers
in random polynomial time have also added to this new interest. This book
presents a huge collection of problems in quantum computing and quantum
information together with their detailed solutions, which will prove to be invaluable
to students as well as researchers in these fields. Each chapter gives a
comprehensive introduction to the topics. All the important concepts and areas
such as quantum gates and quantum circuits, product Hilbert spaces,
entanglement and entanglement measures, teleportation, Bell states, Bell
measurement, Bell inequality, Schmidt decomposition, quantum Fourier transform,
magic gate, von Neumann entropy, quantum cryptography, quantum error
corrections, quantum games, number states and Bose operators, coherent states,
squeezed states, Gaussian states, coherent Bell states, POVM measurement,
quantum optics networks, beam splitter, phase shifter and Kerr Hamilton operator
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are included. A chapter on quantum channels has also been added. Furthermore a
chapter on boolean functions and quantum gates with mapping bits to qubits is
included. The topics range in difficulty from elementary to advanced. Almost all
problems are solved in detail and most of the problems are self-contained. Each
chapter also contains supplementary problems to challenge the reader.
Programming problems with Maxima and SymbolicC++ implementations are also
provided.

Quantum Mechanics and Quantum Information
Formal development of the mathematical theory of quantum information with clear
proofs and exercises. For graduate students and researchers.

An Introduction to the Formalism of Quantum Information with
Continuous Variables
A new and exciting approach to the basics of quantum theory, this undergraduate
textbook contains extensive discussions of conceptual puzzles and over 800
exercises and problems. Beginning with three elementary 'qubit' systems, the book
develops the formalism of quantum theory, addresses questions of measurement
and distinguishability, and explores the dynamics of quantum systems. In addition
to the standard topics covered in other textbooks, it also covers communication
and measurement, quantum entanglement, entropy and thermodynamics, and
quantum information processing. This textbook gives a broad view of quantum
theory by emphasizing dynamical evolution, and exploring conceptual and
foundational issues. It focuses on contemporary topics, including measurement,
time evolution, open systems, quantum entanglement, and the role of information.

Introduction to Quantum Information Science
This book gives an overview for practitioners and students of quantum physics and
information science. It provides ready access to essential information on quantum
information processing and communication, such as definitions, protocols and
algorithms. Quantum information science is rarely found in clear and concise form.
This book brings together this information from its various sources. It allows
researchers and students in a range of areas including physics, photonics, solidstate electronics, nuclear magnetic resonance and information technology, in their
applied and theoretical branches, to have this vital material directly at hand.

Quantum Information Meets Quantum Matter
This multi-authored textbook addresses graduate students with a background in
physics, mathematics or computer science. No research experience is necessary.
Consequently, rather than comprehensively reviewing the vast body of knowledge
and literature gathered in the past twenty years, this book concentrates on a
number of carefully selected aspects of quantum information theory and
technology. Given the highly interdisciplinary nature of the subject, the multiauthored approach brings together different points of view from various renowned
experts, providing a coherent picture of the subject matter. The book consists of
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ten chapters and includes examples, problems, and exercises. The first five
present the mathematical tools required for a full comprehension of various
aspects of quantum mechanics, classical information, and coding theory. Chapter 6
deals with the manipulation and transmission of information in the quantum realm.
Chapters 7 and 8 discuss experimental implementations of quantum information
ideas using photons and atoms. Finally, chapters 9 and 10 address groundbreaking applications in cryptography and computation.

The Physics of Quantum Information
While there are many available textbooks on quantum information theory, most
are either too technical for beginners or not complete enough. Filling this gap,
Elements of Quantum Computation and Quantum Communication gives a clear,
self-contained introduction to quantum computation and communication. Written
primarily for undergraduate students in p

Quantum Information
This book provides an introduction to the emerging field of quantum
thermodynamics, with particular focus on its relation to quantum information and
its implications for quantum computers and next generation quantum
technologies. The text, aimed at graduate level physics students with a working
knowledge of quantum mechanics and statistical physics, provides a brief overview
of the development of classical thermodynamics and its quantum formulation in
Chapter 1. Chapter 2 then explores typical thermodynamic settings, such as cycles
and work extraction protocols, when the working material is genuinely quantum.
Finally, Chapter 3 explores the thermodynamics of quantum information
processing and introduces the reader to some more state of-the-art topics in this
exciting and rapidly developing research field.

Philosophy of Quantum Information and Entanglement
This graduate textbook provides a unified view of quantum information theory.
Clearly explaining the necessary mathematical basis, it merges key topics from
both information-theoretic and quantum- mechanical viewpoints and provides lucid
explanations of the basic results. Thanks to this unified approach, it makes
accessible such advanced topics in quantum communication as quantum
teleportation, superdense coding, quantum state transmission (quantum errorcorrection) and quantum encryption. Since the publication of the preceding book
Quantum Information: An Introduction, there have been tremendous strides in the
field of quantum information. In particular, the following topics – all of which are
addressed here – made seen major advances: quantum state discrimination,
quantum channel capacity, bipartite and multipartite entanglement, security
analysis on quantum communication, reverse Shannon theorem and uncertainty
relation. With regard to the analysis of quantum security, the present book
employs an improved method for the evaluation of leaked information and
identifies a remarkable relation between quantum security and quantum
coherence. Taken together, these two improvements allow a better analysis of
quantum state transmission. In addition, various types of the newly discovered
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uncertainty relation are explained. Presenting a wealth of new developments, the
book introduces readers to the latest advances and challenges in quantum
information. To aid in understanding, each chapter is accompanied by a set of
exercises and solutions.

Quantum Processes Systems, and Information
"The text covers the basic building blocks of quantum information processing,
quantum bits and quantum gates, showing their relationship to the key quantum
concepts of quantum measurement, quantum state transformation, and
entanglement between quantum subsystems; it treats quantum algorithms,
discussing notions of complexity and describing a number of simple algorithms as
well as the most significant algorithms to date; and it explores entanglement and
robust quantum computation, investigating such topics as quantifying
entanglement, decoherence, quantum error correction, and fault tolerance."--Back
cover.

Introduction to Optical Quantum Information Processing
This undergraduate book, first published in 2006, introduces quantum information
and computation for physicists, mathematicians and computer scientists.

Quantum Information, Computation and Cryptography
Recent work in quantum information science has produced a revolution in our
understanding of quantum entanglement. Scientists now view entanglement as a
physical resource with many important applications. These range from quantum
computers, which would be able to compute exponentially faster than classical
computers, to quantum cryptographic techniques, which could provide
unbreakable codes for the transfer of secret information over public channels.
These important advances in the study of quantum entanglement and information
touch on deep foundational issues in both physics and philosophy. This
interdisciplinary volume brings together fourteen of the world's leading physicists
and philosophers of physics to address the most important developments and
debates in this exciting area of research. It offers a broad spectrum of approaches
to resolving deep foundational challenges - philosophical, mathematical, and
physical - raised by quantum information, quantum processing, and entanglement.
This book is ideal for historians, philosophers of science and physicists.

Quantum Information
Quantum information is an emerging field which has attracted a lot of attention in
the last couple of decades. It is a broad subject which extends from the most
applied questions (e.g. how to build quantum computers or secure cryptographic
systems) to the most theoretical problems concerning the formalism and
interpretation of quantum mechanics, its complexity, and its potential to go
beyond classical physics. This book is an introduction to quantum information with
special emphasis on continuous-variable systems (such as light) which can be
described as collections of harmonic oscillators. It covers a selection of basic
Page 12/15

Download File PDF The Physics Of Quantum Information By Dirk
Bouwmeester
concepts, focusing on their physical meaning and mathematical treatment. It starts
from the very first principles of quantum mechanics, and builds up the concepts
and techniques following a logical progression. This is an excellent reference for
students with a full semester of standard quantum mechanics and researchers in
closely related fields.

Problems and Solutions in Quantum Computing and Quantum
Information
Based on years of teaching experience, this textbook guides physics
undergraduate students through the theory and experiment of the field.

Quantum Information, Computation and Communication
This book provides the reader with the mathematical framework required to fully
explore the potential of small quantum information processing devices. As
decoherence will continue to limit their size, it is essential to master the conceptual
tools which make such investigations possible. A strong emphasis is given to
information measures that are essential for the study of devices of finite size,
including Rényi entropies and smooth entropies. The presentation is self-contained
and includes rigorous and concise proofs of the most important properties of these
measures. The first chapters will introduce the formalism of quantum mechanics,
with particular emphasis on norms and metrics for quantum states. This is
necessary to explore quantum generalizations of Rényi divergence and conditional
entropy, information measures that lie at the core of information theory. The
smooth entropy framework is discussed next and provides a natural means to lift
many arguments from information theory to the quantum setting. Finally selected
applications of the theory to statistics and cryptography are discussed. The book is
aimed at graduate students in Physics and Information Theory. Mathematical
fluency is necessary, but no prior knowledge of quantum theory is required.

The Theory of Quantum Information
This concise and readable book addresses primarily readers with a background in
classical statistical physics and introduces quantum mechanical notions as
required. Conceived as a primer to bridge the gap between statistical physics and
quantum information, it emphasizes concepts and thorough discussions of the
fundamental notions and prepares the reader for deeper studies, not least through
a selection of well chosen exercises.

Quantum Information Theory
A new discipline, Quantum Information Science, has emerged in the last two
decades of the twentieth century at the intersection of Physics, Mathematics, and
Computer Science. Quantum Information Processing is an application of Quantum
Information Science which covers the transformation, storage, and transmission of
quantum information; it represents a revolutionary approach to information
processing. Classical and Quantum Information covers topics in quantum
computing, quantum information theory, and quantum error correction, three
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important areas of quantum information processing. Quantum information theory
and quantum error correction build on the scope, concepts, methodology, and
techniques developed in the context of their close relatives, classical information
theory and classical error correcting codes. Presents recent results in quantum
computing, quantum information theory, and quantum error correcting codes
Covers both classical and quantum information theory and error correcting codes
The last chapter of the book covers physical implementation of quantum
information processing devices Covers the mathematical formalism and the
concepts in Quantum Mechanics critical for understanding the properties and the
transformations of quantum information
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