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IOP ebooks™ is an award-winning book programme that  
brings together innovative digital publishing with leading  
voices from across physics to create the essential collection  
of physics books for a digital world. 

Our books initiative is centred around e-publication to allow  
authors and readers to benefit from ever-evolving digital  
publishing capabilities, rapid publication times and the  
enhanced reader experience that users have come to expect  
from our online journal publishing platform. 

By fully integrating our book and journal content we will  
serve wide-ranging physics content of the highest quality on  
a single platform.

Welcome
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Contents by subject

CONCISEEXPANDING

Condensed matter physics 5–8 –

Optics and photonics – 26–28

Sensors and instrumentation – 29–31

Applied and industrial physics 9 32

Environmental physics and green energy 10–11 –

Biophysics 12–13 33–35

Geophysics and planetary science – 36

Materials science 14 –

Electronic materials and devices 15 –

High energy and particle physics 16 37–39

Medical physics and biomedical engineering 17–19 40–43

Nuclear physics 20 44–45

Classical physics – 46–47

Mathematical and computational physics 21–23 48–49

Quantum physics 24 50

Quantum information and quantum computing – 51

Astronomy and astrophysics – 52–54

Nanoscience and nanotechnology – 55–56

Plasma physics – –

General physics – 57–65



As the only major society book publisher in physics, we are  
in a unique position to develop and produce a collection of  
high-quality ebooks for the physics community and beyond. 

The Expanding Physics collection will serve the needs of 
advanced students and researchers in academia and industry, 
with a programme of high-quality texts, bringing together  
leading global experts from across the breadth of physics.

IOP Expanding Physics™
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IOP Expanding Physics Condensed matter physics

IOP Expanding Physics

Dynamical Properties
in Nanostructured
and Low-Dimensional
Materials
Michael G Cottam

Extent 212pp

Collection 
Expanding Physics

Subject 
Condensed matter physics

ISBN 978-0-750-31054-3 (electronic)

ISBN 978-0-750-31055-0 (print)

Readership 
University and industrial-based 
researchers and graduate students in 
physics, chemistry, materials science 
and engineering

Dynamical Properties in 
Nanostructured and  
Low-Dimensional Materials
Michael G Cottam
University of Western Ontario, Canada

iopscience.org/book/978-0-7503-1054-3

About the book 
The last few years have seen dramatic advances in the growth, fabrication 
and characterization of low-dimensional materials and nanostructures. 
Most studies of these artificially engineered materials have been driven 
by their potential for device applications that involve smaller and smaller 
physical dimensions. In particular, the dynamical properties of these 
materials are of fundamental interest for the devices that involve high-
frequency operation and/or switching. Consequently, the different 
excitations, vibrational, magnetic, optical, electronic and so on, need to 
be understood from the perspective of how their properties are modified 
in finite structures, especially on the nanometre length scale due to the 
presence of surfaces and interfaces.

About the author
Michael G Cottam completed his degree in mathematics and physics 
at the University of Cambridge, and his PhD at the University of Oxford. 
Following a year working at the Plessey Research Laboratories, he joined 
the faculty of physics at the University of Essex. In 1987 he moved to the 
University of Western Ontario, where he is now a Professor of Physics in the 
Department of Physics and Astronomy. 
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IOP Expanding Physics Condensed matter physics

IOP Expanding Physics

Magnetic Excitations 
and Geometric 
Confinement
Theory and simulations

Gary Matthew Wysin

Extent 531pp

Collection 
Expanding Physics

Subject 
Condensed matter physics

ISBN 978-0-750-31074-1 (electronic)

ISBN 978-0-750-31075-8 (print)

Readership 
Researchers

Magnetic Excitations and  
Geometric Confinement 
Theory and simulations

Gary Matthew Wysin 
Kansas State University, USA

iopscience.org/book/978-0-7503-1074-1

About the book 
Magnetic excitation in geometrically confined systems exhibit many  
unique and interesting properties. This book reviews magnetic 
nanoparticles, layered magnets and in quasi-one-dimensional magnets, 
their properties and applications for data storage or creating engineered 
composite materials.

About the author
Gary Wysin is a professor of theoretical condensed matter physics at 
Kansas State University, USA. Research interests span theoretical and 
simulation studies in magnetism and optics.
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IOP Expanding Physics Condensed matter physics

IOP Expanding Physics

Physics of Surface,  
Interface and 
Cluster Catalysis
Hideaki Kasai
Mary Clare Sison Escaño

Extent 168pp

Collection 
Expanding Physics

Subject 
Condensed matter physics

ISBN 978-0-750-31164-9 (electronic)

ISBN 978-0-750-31165-6 (print)

Readership 
Upper-level students and researchers 
looking for a coherent overview of the 
latest in the physics of catalysis

Physics of Surface, Interface  
and Cluster Catalysis 
1Hideaki Kasai 
2Mary Clare Sison Escaño
1Osaka University, Japan
2Fukui University, Japan

iopscience.org/book/978-0-7503-1164-9

About the book 
Physics of Surface, Interface and Cluster Catalysis reviews the fundamental 
physics of catalysis from simple surface models through to complex 
cluster and catalytic structures. It is the first book to provide a coherent 
collection of the physics of catalysis, and shows how physics has provided 
and continues to provide clarity and insight into many complex catalysis 
problems, reviewing both recent developments and prospects for future 
developments in the field.

About the authors
Hideaki Kasai is a renowned researcher in the field of condensed 
matter physics, as exemplified by his excellent publications and years of 
international experience. His research studies in this field centre on low-
temperature physics with several pioneering works in strongly correlated 
systems, elementary excitations, reactions on surfaces and interfaces and 
nanomaterials.

Mary Clare Sison Escaño is an awarded early career researcher. She 
pioneered research on magnetism in chemical reactions and biological 
systems at atomic level. Dr Escaño is currently a tenure-track assistant 
professor at the University of Fukui, Japan. Prior to this, she received her 
PhD in 2012 from the Department of Applied Physics, Osaka University, 
Japan, where she investigated spin effects in surface reactions using first-
principles methods. 
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IOP Expanding Physics

IOP Expanding Physics

Quantum Statistical 
Mechanics
Equilibrium and non-equilibrium 
theory from first principles

Phil Attard

Extent 252pp

Collection 
Expanding Physics

Subject 
Condensed matter physics

ISBN 978-0-750-31188-5 (electronic)

ISBN 978-0-750-31189-2 (print)

Readership 
Graduate students and researchers

Quantum Statistical Mechanics 
Equilibrium and non-equilibrium theory from first principles

Phil Attard 

iopscience.org/book/978-0-7503-1188-5

About the book 
This book establishes the foundations of non-equilibrium quantum 
statistical mechanics in order to support students and academics in 
developing and building their understanding. The formal theory and key 
equations are derived from first principles by mathematical analysis,  
with concrete physical interpretations and worked examples throughout.

About the author
Phil Attard is a research scientist working broadly in the areas of statistical 
mechanics, thermodynamics, and colloid and surface science. He has 
held academic positions at various universities in Australia, Europe and 
North America, and he was a Professorial Research Fellow of the Australian 
Research Council. He has authored some 120 papers, 10 review articles 
and three books, with more than 5000 citations.

Condensed matter physics
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IOP Expanding Physics Applied and industrial physics

IOP Expanding Physics

Discharge in 
Long Air Gaps
Modelling and applications

A Beroual 
I Fofana 

Extent 246pp

Collection 
Expanding Physics

Subject 
Applied physics

ISBN 978-0-750-31236-3 (electronic)

ISBN 978-0-750-31237-0 (print)

Readership 
Graduate and postgraduate 
students, engineers working on 
power transmission and distribution, 
engineers working on protection of 
systems/structures against over-
voltages and lightning strikes

Discharge in Long Air Gaps 
Modelling and applications

1Abderrahmane Beroual  
2Issouf Fofana 
1Ecole Centrale de Lyon, France
2University of Québec at Chicoutimi, Canada

iopscience.org/book/978-0-7503-1236-3

About the book 
Discharge in Long Air Gaps: Modelling and applications presents self-
consistent predictive dynamic models of positive and negative discharges 
in long air gaps. Equivalent models are also derived to predict lightning 
parameters based on the similarities between long air gap discharges 
and lightning flashes. Comparisons between computed and experimental 
results for various test configurations are presented and discussed.

About the authors
Abderrahmane Beroual is a distinguished full professor at University 
of Lyon in the Ecole Centrale de Lyon, France. His research has made 
a substantial contribution to long air gaps discharge and lightning, 
outdoor insulation, modelling of discharges and composite materials, 
pre-breakdown and breakdown phenomena in dielectric fluids and solid/
fluid interfaces. He was elected IEEE fellow in 2011 for his contribution to 
processes of pre-breakdown and breakdown in dielectric liquids. 

Issouf Fofana is chair professor at the Université du Québec à Chicoutimi 
(UQAC) and director of the Modeling and Diagnostic of Power Network 
Equipment (MODELE) laboratory. He is actively involved with teaching 
and research in the area of high-voltage engineering with emphasis on the 
insulation diagnostic/modelling relevant to power equipment. 
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IOP Expanding Physics Environmental physics and green energy

IOP Expanding Physics

Balancing 
Green Power
How to deal with variable 
energy sources

David Elliott

Extent 127pp

Collection 
Expanding Physics

Subject 
Environmental physics and green 
energy

ISBN 978-0-750-31230-1 (electronic)

ISBN 978-0-750-31231-8 (print)

Readership 
Upper-level students and researchers

Balancing Green Power 
How to deal with variable energy sources

David Elliott 
Open University, UK

iopscience.org/book/978-0-7503-1230-1

About the book 
Renewable energy sources are large but some are variable and intermittent. 
The widescale use of renewable-energy sources for energy supply will 
require the adoption of ways to compensate for their variability. This book 
reviews the technical options, looking at their pros and cons and how they 
might work together to support a reliable and sustainable energy system. 
This is a rapidly advancing area of research and practice, and Balancing 
Green Power offers an ideal introduction to the field.

About the author
David Elliott is an Emeritus Professor of Technology Policy at The Open 
University, UK, where he pioneered courses and research focusing on 
renewable energy and innovation policy. He has authored numerous 
books, reports and papers, especially in the area of the development of 
sustainable and renewable-energy technology systems. Balancing Green 
Power follows on from his last book, Renewables: A review of sustainable 
energy supply options, published by IOP ebooks.
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IOP Expanding Physics Environmental physics and green energy

IOP Expanding Physics

New Technologies 
for Smart 
Grid Operation
Sioe T Mak

Extent 109pp

Collection 
Expanding Physics

Subject 
Environmental physics and green 
energy

ISBN 978-0-750-31158-8 (electronic)

ISBN 978-0-750-31159-5 (print)

New Technologies for Smart  
Grid Operation
Sioe T Mak 
Senior Consultant, ESTA International, USA 

iopscience.org/book/978-0-7503-1158-8

About the book 
This book is a handbook for advanced applications design and integration 
of new and future technologies into Smart Grids for researchers and 
engineers in academia and industry, looking to pull together disparate 
technologies and apply them for greater gains. The book covers Smart Grids 
as the midpoint in the generation, storage, transmission and distribution 
process through to database management, communication technologies, 
intelligent devices and synchronisation.

About the author
Sioe T Mak received his PhD from Illinois Institute of Technology, Chicago. 
Following a long and active career, he now acts as a consultant for ESTA 
International.
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IOP Expanding Physics Biophysics

IOP Expanding Physics

Evolutionary 
Dynamics
The mathematics of genes and traits

Hugo van den Berg

Extent 538pp

Collection 
Expanding Physics

Subject 
Biophysics

ISBN 978-0-750-31094-9 (electronic)

ISBN 978-0-750-31095-6 (print)

Readership 
Advanced students in mathematics, 
physics and computer science 
taking courses or starting research in 
bioinformatics, systems biology and 
evolutionary dynamics. Established 
researchers in the same fields

Evolutionary Dynamics 
The mathematics of genes and traits

Hugo van den Berg 
University of Warwick, UK

iopscience.org/book/978-0-7503-1094-9

About the book 
Written for researchers and postgraduate students with a background 
in physics or applied mathematics and a desire to apply their skills to 
problems in the life sciences, this beautifully illustrated and stimulating 
book develops an understanding of the gene-to-trait problem in the  
context of evolutionary dynamics, from the modern perspective of 
integrative biology. The gene-to-trait problem resides at the heart of a  
great many questions in biology. The author presents both elementary  
and advanced material in a way that brings out how this gene-to-trait 
problem is treated in the contexts of bioinformatics and evolutionary 
dynamics. Key ideas and techniques that underlie some of the most-used 
bioinformatics methods are discussed in an integrative context, and a wide 
range of examples of mathematical models of living things is developed in 
an evolutionary framework.

About the author
Hugo van den Berg lectures at the University of Warwick’s Mathematics 
Institute, where he teaches mathematical biology at both the 
undergraduate and postgraduate levels. His research interests include 
physiological regulation in energy metabolism and uterine development, 
as well as the application of mathematical and statistical methodologies to 
probe the functional organisation of the cellular adaptive immune system.
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IOP Expanding Physics Biophysics

IOP Expanding Physics

Physics of Cancer
Claudia Tanja Mierke

Extent 449pp

Collection 
Expanding Physics

Subject 
Biophysics

ISBN 978-0-750-31134-2 (electronic)

ISBN 978-0-750-31135-9 (print)

Readership 
Graduate students and active 
researchers in biophysics, medical 
physics, oncology, cell biology, 
medicine and pharmacology

Physics of Cancer
Claudia Tanja Mierke
University of Leipzig, Germany

iopscience.org/book/978-0-7503-1134-2

About the book 
Physics of Cancer emphasizes a novel biophysical-based view on cancer 
disease and metastasis, highlighting the functional role of mechanical 
properties of cells while describing the biological state of cancer. 
Originating in part from the author’s own courses on tumour biology and 
cellular biophysics, this book is suitable for students and researchers in 
this dynamic interdisciplinary field, be they from a physical, biological or 
medical sciences background.

About the author
Claudia Tanja Mierke has a background in biology and molecular oncology 
and is Head of the Biological Physics Division at the University of Leipzig 
where she regularly teaches molecular and cell biology, biophysics and soft 
matter physics to physicists. She is concerned with various research areas 
developing our understanding of the physical aspects of cancer.
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IOP Expanding Physics Materials science

IOP Expanding Physics

Nuclear Materials 
Science
Karl Whittle

Extent 197pp

Collection 
Expanding Physics

Subject 
Materials science

ISBN 978-0-750-31104-5 (electronic)

ISBN 978-0-750-31105-2 (print)

Readership 
Advanced students in nuclear 
engineering, materials and physics

Nuclear Materials Science
Karl Whittle
University of Sheffield, UK

iopscience.org/book/978-0-7503-1104-5

About the book 
In this book, Karl Whittle provides a solid overview of the intersection of 
nuclear engineering and materials science at a level approachable by 
advanced students from materials, engineering and physics. The text 
explains the unique aspects needed in the design and implementation 
of materials for use in demanding nuclear settings. A unique feature of 
this title is the additional material within including accompanying videos, 
problems and teaching aids.

About the author
Karl Whittle is Chair in Nuclear Engineering at the Centre for Materials 
and Structure at the University of Liverpool. He joined after a move from 
the department of Materials Science and Engineering at the University 
of Sheffield. Previous to that, Professor Whittle was research leader at 
the Australian Nuclear Science and Technology Organisation (ANSTO) 
in nuclear materials science. In particular, he focused on the effects of 
radiation damage, how it can be ameliorated and materials designed for 
next-generation nuclear-reactor technologies, both fission- and fusion-
based. Prior to that, he worked in postdoctoral research positions at the 
universities of Sheffield, Cambridge and Bristol.
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IOP Expanding Physics Electronic materials and devices

IOP Expanding Physics

Transport in 
Semiconductor 
Mesoscopic Devices
David K Ferry

Extent 316pp

Collection 
Expanding Physics

Subject 
Electronic materials and devices

ISBN 978-0-750-31103-8 (electronic)

ISBN 978-0-750-31102-1 (print)

Readership 
Graduate students and researchers in 
semiconductor physics and devices

Transport in Semiconductor 
Mesoscopic Devices
David K Ferry
Arizona State University, USA

iopscience.org/book/978-0-7503-1103-8

About the book 
This book introduces the physics and applications of transport in 
mesoscopic and nanoscale electronic systems and devices. Including 
coverage of recent developments, and with a chapter on carbon-based 
nanoelectronics, this book will provide a good course text for advanced 
students or be a handy reference for researchers or those entering this 
interdisciplinary area.

About the author
David K Ferry is Regents’ Professor in the School of Electrical, Computer, 
and Energy Engineering, at Arizona State University. He received his 
doctoral degree from the University of Texas, Austin, and was the recipient 
of the 1999 Cledo Brunetti Award from the Institute of Electrical and 
Electronics Engineers for his contributions to nanoelectronics. He is the 
author, or co-author, of numerous scientific articles and more than a dozen 
books.
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IOP Expanding Physics High energy and particle physics

IOP Expanding Physics

Nuclear and  
Par ticle Physics
Claude Amsler

Extent 502pp

Collection 
Expanding Physics

Subject 
High energy and particle physics

ISBN 978-0-750-31140-3 (electronic)

ISBN 978-0-750-31141-0 (print)

Readership 
Advanced undergraduate and graduate 
students and researchers in the fields 
of both nuclear and particle physics

Nuclear and Particle Physics
Claude Amsler
University of Bern, Switzerland

iopscience.org/book/978-0-7503-1140-3

About the book 
Nuclear and Particle Physics provides an introductory course on nuclear 
and particle physics for undergraduate and early-graduate students, which 
the author taught for several years at the University of Zürich. It contains 
fundamentals on both nuclear and particle physics, giving emphasis to the 
discovery and history of developments in the field, and is experimentally/
phenomenologically oriented. It contains detailed derivations of formulae 
such as 2–3 body phase space, the Weinberg–Salam model, and neutrino 
scattering. Originally published in German as Kern- und Teilchenphysik, 
several sections have been added to this new English version to cover 
modern topics, including updates on neutrinos, the Higgs boson, the top 
quark and bottom-quark physics.

About the author
Claude Amsler studied experimental physics at the ETH in Zürich, 
Switzerland. He worked as a research associate at Queen Mary College 
in London, TRIUMF in Vancouver, the University of New Mexico and 
Brookhaven National Laboratory. After a CERN fellowship and a brief 
stay at the University of Munich, he joined the Physics Institute of the 
University of Zürich, where he became full professor of physics in 1999. 
He has supervised 40 doctoral and master’s theses. He is now professor 
emeritus and a member of the senior staff at the Albert Einstein Center for 
Fundamental Physics, University of Bern. His main fields of interest are 
strong interaction physics and meson spectroscopy. He is a member of the 
CMS Collaboration and of the Particle Data Group. He is currently involved 
in antihydrogen experiments at CERN.
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IOP Expanding Physics Medical physics and biomedical engineering

IOP Expanding Physics

Emerging Models 
for Global Health in 
Radiation Oncology

Wilfred Ngwa
Twalib Ngoma

Extent 96pp

Collection 
Expanding Physics

Subject 
Medical physics and biomedical 
engineering

ISBN 978-0-750-31224-0 (electronic)

ISBN 978-0-750-31225-7 (print)

Emerging Models for Global Health 
in Radiation Oncology
1Wilfred Ngwa  
2Twalib Ngoma
1Dana Farber/Harvard Cancer Center and University of Massechusetts, USA 
2Muhimbili University of Health and Allied Sciences, Tanzania

iopscience.org/book/978-0-7503-1224-0

About the book 
Emerging Models for Global Health in Radiation Oncology is a response 
to the need for a book that comprehensively covers the important and 
emerging field of radiation oncology. It highlights the emerging models 
for global radiation oncology, and serves as a useful resource to facilitate 
participation and greater effective collaborative global cancer care, 
research and education. It is suitable for researchers, students, health 
professionals and anyone interested in the global oncology community.

About the authors
Wilfred Ngwa is Director of Global Health Catalyst at Dana Farber/Harvard 
Cancer Center, Professor of Radiation Oncology at Harvard Medical School 
and the University of Massachusetts, and Medical Physicist at Brigham 
and Women’s Hospital and Dana Farber Cancer Institute. He has published 
two books and has won a number of awards and prizes including the 2015 
BRIght Futures Prize for his innovative new technology designed for use 
during radiotherapy to kill cancer cells that have spread to other parts of the 
body.

Twalib Ngoma is a Consultant Clinical Oncologist working at the Muhimbili 
University of Health and Allied Sciences (MUHAS) in Tanzania. He is the 
founder of the Ocean Road Cancer Institute (ORCI) in Tanzania and was 
Executive Director of ORCI from 1996 to 2014. He has dedicated much of 
his career to improving oncology services in Tanzania and globally. He is a 
recipient of the 2009 Nazli Gad-el-Mawla Award given by the International 
Network for Cancer Treatment and Research (INCTR) for outstanding 
contributions to cancer control by an individual from a country with limited 
resources and the 2015 Harvard Global Health Catalyst Award Winner as 
Africa Ambassador.
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IOP Expanding Physics Medical physics and biomedical engineering

IOP Expanding Physics

Infrared Imaging
A casebook in clinical medicine

EDITED BY

Francis Ring
Anna Jung
Janusz Zuber

.

Extent 161pp

Collection 
Expanding Physics

Subject 
Medical physics and biomedical 
engineering

ISBN 978-0-750-31143-4 (electronic)

ISBN 978-0-750-31144-1 (print)

Readership 
Practising and training radiographers, 
medical physicists and clinicians

Infrared Imaging
A casebook in clinical medicine

Edited by
Francis Ring, Anna Jung and Janusz Żuber

iopscience.org/book/978-0-7503-1143-4

About the book 
Infrared thermal imaging is a rapid and non-invasive procedure for mapping 
skin-temperature distribution of the human body. Advanced software and 
high-resolution infrared detectors has allowed for a renaissance in the 
use of infrared thermal imaging or thermography in medical research and 
practice. After a review of theory, technology and methodology of medical 
infrared imaging, the remainder of the book consists of a collection of 
clinical case studies demonstrating the wide variety of applications of 
thermography in modern medicine. The combined expertise from a number 
of centres is used to create this database of images and cases that will be 
invaluable for medical researchers and practitioners in making diagnoses 
and measuring treatment efficacy. This book is recommended reading for 
practising and training radiographers, medical physicists and clinicians.   

About the editors
Francis Ring is a pharmacologist and clinical scientist with 50 years’ 
experience in quantitative infrared thermal imaging in medicine. He 
currently leads the Medical Imaging research Group at the Faculty of 
Advanced Technology, University of Glamorgan, UK, and has published 
more than 300 papers in this area. 

Anna Jung is Professor of Paediatrics and Nephrology at the Military 
Institute of Medicine in Warsaw, Poland, and is experienced in the 
application of thermographic methods in paediatric diagnostics and has 
twice served as the President of the European Association of Thermology. 

Janusz Żuber is a specialist physician in allergic medicine at the Military 
Institute of Medicine in Warsaw, Poland, with many years’ experience of 
applications of thermography and thermovision in allergology and other 
branches in medical diagnostics.
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IOP Expanding Physics Medical physics and biomedical engineering

IOP Expanding Physics

Technical Fundamentals
of Radiology and CT
Guillermo Avendaño Cervantes

Extent 312pp

Collection 
Expanding Physics

Subject 
Medical physics and biomedical 
engineering

ISBN 978-0-750-31212-7 (electronic)

ISBN 978-0-750-31213-4 (print)

Readership 
Biomedical engineering students, 
medical equipment technicians, 
radiologists, medical physicists and 
manufacturers of X-ray equipment

Technical Fundamentals  
of Radiology and CT 
Guillermo Avendaño Cervantes 
University of Valparaiso, Chile

iopscience.org/book/978-0-7503-1212-7

About the book 
Technical Fundamentals of Radiology and CT is intended to cover all issues 
related to radiology and computed tomography, from the technological 
point of view, both for understanding the operation of all devices involved 
and for their maintenance. It is intended for students and a wide range of 
professionals working in various fields of radiology.

About the author
Guillermo Avendaño Cervantes has more than 38 years working in 
hospitals and universities in Chile, Panama, Cuba and Mexico. He 
is currently Professor of Biomedical Engineering and Director of the 
CCIB Center of Knowledge in Biomedical Engineering, the University of 
Valparaiso, where he specializes in education and training in hospital safety 
issues such as the safe handling of gases, electromedical safety and safety 
in radiological and nuclear processes. He has also designed and built X-ray 
equipment in Mexico, Panama and Chile, and has published a number of 
books in this area.
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IOP Expanding Physics Nuclear physics

IOP Expanding Physics

Key Nuclear Reaction  
Experiments
Discoveries and consequences

Hans Paetz gen. Schieck

Extent 174pp

Collection 
Expanding Physics

Subject 
Nuclear physics

ISBN 978-0-750-31173-1 (electronic)

ISBN 978-0-750-31174-8 (print)

Readership 
Researchers and postgraduate 
students in nuclear physics

Key Nuclear Reaction Experiments 
Discoveries and consequences

Hans Paetz gen. Schieck 
University of Cologne, Germany

iopscience.org/book/978-0-7503-1173-1

About the book 
In this book, the author charts the developments in nuclear physics since 
its inception around a century ago by reviewing the key experiments that 
helped drive and shape our understanding of the field, especially in the 
context of the wider developments in physics in the early 20th century. 
In addition to providing a path through the field and the crucial events, it 
looks at how these experiments not only answered key questions at the 
time but presented new challenges to the contemporary perception of the 
nuclear and sub-atomic worlds and how they helped develop our present 
understanding of nuclear physics.

About the author
Hans Paetz gen. Schieck is an emeritus professor of physics at the 
University of Cologne, a member and fellow of the American Physical 
Society and a member of the German Physical Society DPG. He is the 
author of several books on nuclear physics and of many articles in refereed 
journals.
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IOP Expanding Physics Mathematical and computational physics

IOP Expanding Physics

The Embedding
Method for 
Electronic Structure
John E Inglesfield

Extent 300pp

Collection 
Expanding Physics

Subject 
Mathematical and computational 
physics

ISBN 978-0-750-31042-0 (electronic)

ISBN 978-0-750-31043-7 (print)

The Embedding Method for 
Electronic Structure
John Inglesfield
Cardiff University, Wales, UK

iopscience.org/book/978-0-7503-1042-0

About the book 
The embedding method was originally developed for calculating the 
electronic structure of surfaces and interfaces, but its flexibility has 
provided a powerful tool in many other areas of physics. Here, John 
Inglesfield, who originated the method and has been a pioneer in its  
usage, brings together the different aspects of embedding and its 
applications. This authoritative text serves both as an accessible starting 
point for graduate students and researchers, and as an authoritative 
reference source for those familiar with the technique.

About the author
John Inglesfield is Emeritus Professor of Physics at Cardiff University. After 
a research fellowship at St John’s College, Cambridge, he moved to the 
Daresbury Laboratory, becoming Head of the Theory and Computational 
Science Division in 1982. He subsequently moved to the University of 
Nijmegen in 1989, as Professor of Electronic Structure of Materials, 
and finally moved to Cardiff University in 1995. He retired in 2006, but 
continues his research and editorial work.
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IOP Expanding Physics Mathematical and computational physics

IOP Expanding Physics

Inverse Modeling
An introduction to the theory 
and methods of inverse problems 
and data assimilation

Gen Nakamura
Roland Potthast

Extent 509pp

Collection 
Expanding Physics

Subject 
Mathematical and computational 
physics

ISBN 978-0-750-31218-9 (electronic)

ISBN 978-0-750-31219-6 (print)

Inverse Modeling 
An introduction to the theory and methods of  
inverse problems and data assimilation

1Gen Nakamura 
2Roland Potthast
1Hokkaido University, Japan and Inha University, South Korea
2University of Reading, UK, and German Meteorological Service 

iopscience.org/book/978-0-7503-1218-9

About the book 
This book provides a comprehensive introduction to the techniques, 
tools and methods for inverse problems and data assimilation, designed 
for students, researchers and developers in mathematics, physics, 
engineering, acoustics, electromagnetics, meteorology, biology, 
environmental and other applied sciences.

About the authors
Gen Nakamura is currently Harim Professor at Inha University, S. Korea,  
and Professor Emeritus of Hokkaido University, Japan. 

Roland Potthast currently leads the division for data assimilation at the 
German Meteorological Service, Frankfurt/Offenbach, with a part-time 
professorship in mathematics at the University of Reading, UK.
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IOP Expanding Physics Mathematical and computational physics

IOP Expanding Physics

Symmetry and Collective
Fluctuations in
Evolutionary Games
Eric Smith
Supriya Krishnamurthy

Extent 240pp

Collection 
Expanding Physics

Subject 
Mathematical and computational 
physics

ISBN 978-0-750-31137-3 (electronic)

ISBN 978-0-750-31138-0 (print)

Readership 
Researchers in statistical physics, 
maths, evolutionary biology, complex 
systems, computer science, economics 
and econophysics

Symmetry and Collective 
Fluctuations in Evolutionary Games 
1Eric Smith 
2Supriya Krishnamurthy
1Santa Fe Institute, USA, and George Mason University, USA
2Stockholm University, Sweden

iopscience.org/book/978-0-7503-1137-3

About the book 
Evolutionary game theory has the potential to provide an integrated 
framework to model many aspects of evolution, development and ecology. 
The reliable use of game models, however, requires an understanding of 
their behaviour when the number of players becomes very large, resulting 
in the emergence of thermodynamic limits. This behaviour is controlled 
by the symmetries that characterize the game, and the approach to the 
thermodynamic limit is governed by collective fluctuations in the actions 
of the players. In this book, the authors present methods to derive large-
deviation limits for population processes, and apply these to game models 
illustrating the many roles of symmetry and collective fluctuations in 
evolutionary dynamics.

About the authors
Eric Smith received his BSc in Physics and Mathematics from the California 
Institute of Technology in 1987 and his PhD in Physics from The University 
of Texas at Austin in 1993, with a dissertation on problems in string theory 
and high-temperature superconductivity. A focus of his current work is the 
statistical mechanics of the transition from the geochemistry of the early 
Earth to the first levels of biological organization, with some emphasis on 
the emergence of the metabolic network.

Supriya Krishnamurthy received her BSc and MSc degrees in Physics 
from Hansraj College, Delhi University, and IIT Kanpur, respectively, and 
a PhD in Non-Equilibrium Statistical Mechanics from the Tata Institute of 
Fundamental Research in Bombay in 1998. Her research interests include 
understanding both fundamental as well as interdisciplinary applications of 
non-equilibrium statistical mechanics.
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Quantum Mechanics
Mohammad Saleem

Extent 392pp

Collection 
Expanding Physics

Subject 
Quantum physics

ISBN 978-0-750-31206-6 (electronic)

ISBN 978-0-750-31207-3 (print)

Readership 
Graduate students in physics, 
chemistry and engineering

Quantum Mechanics
Mohammad Saleem
Centre for High Energy Physics, Punjab University, Pakistan

iopscience.org/book/978-0-7503-1206-6

About the book 
Quantum mechanics has brought revolutionary changes in the conceptual 
foundations of physics and continues to shape the modern world. In this 
book, the author’s emphasis is on helping students comprehend the 
significance of the underlying principles and understand the ways the new 
concepts were introduced. Including many worked examples and problems, 
this book will be an invaluable resource for students in physics, chemistry 
and electrical engineering needing a clear and rigorous introduction to 
quantum mechanics.

About the author
Mohammad Saleem is emeritus professor at the Centre for High Energy 
Physics, Punjab University, in Pakistan, where he previously served as 
founder director. He was also a professor and chairman of the department 
of physics and dean of the faculty of science at the Punjab University. He 
has written more than 150 research papers in high-energy physics and 
authored five previous books on special relativity and high-energy physics.



We are delighted to partner with Morgan & Claypool Publishers 
(M&C) to build a collection of interdisciplinary-level ebooks. 

M&C were one of the early pioneers of e-first book publishing  
and have successfully combined an innovative editorial  
approach with an e-first model to become a leader in high-quality 
ebook publishing. This exciting new venture will bring the M&C 
“synthesis” model to physics.

IOP Concise Physics™



26

IOP Concise Physics Optics and photonics

Antimicrobial Photodynamic 
Inactivation and Antitumor 
Photodynamic Therapy with 
Fullerenes
1Lucas F de Freitas 
2Michael R Hamblin 
1University of São Paolo, Brazil 
2Wellman Center for Photomedicine, Harvard Medical School, USA

iopscience.org/book/978-1-6817-4247-2 

About the book 
This book provides detailed and current information on using fullerenes 
(bucky-balls) in photodynamic therapy (PDT), one of the most actively 
studied applications of photonic science in healthcare. This will serve as a 
useful source for researchers working in photomedicine and nanomedicine, 
especially those who are investigating PDT for cancer treatment and 
infectious disease treatment. The book runs the gamut from an introduction 
to the history and chemistry of fullerenes and some basic photochemistry, 
to the application of fullerenes as photosensitizers for cancer and 
antimicrobial inactivation.

About the authors
Lucas F de Freitas received his PhD in bioengineering from the University 
of São Paulo, Brazil (2016). Part of his PhD research was done under 
supervision from Dr. Hamblin. He has publications in the biomedical field, 
especially on light interaction with microorganisms and with the human 
body. 

Michael Hamblin is a Principal Investigator at the Wellman Center for 
Photomedicine, Massachusetts General Hospital, an Associate Professor 
of Dermatology, Harvard Medical School and affiliated faculty at Harvard-
MIT Division of Health and Science Technology.

IOP Concise Physics      A Morgan & Claypool Publication

Antimicrobial Photodynamic
Inactivation and Antitumor
Photodynamic Therapy with
Fullerenes
Lucas F de Freitas
Michael R Hamblin

Extent 86pp

Collection 
Concise Physics

Subject 
Optics and photonics

ISBN 978-1-681-74247-2 (electronic)

ISBN 978-1-681-74183-3 (print)

Readership 
Advanced biomedical physicists, 
biooptics, nanotechnologies
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Modern Analytical 
Electromagnetic 
Homogenization
Tom G Mackay
Akhlesh Lakhtakia

Extent 129pp

Collection 
Concise Physics

Subject 
Optics and photonics

ISBN 978-1-627-05427-0 (electronic)

ISBN 978-1-627-05426-3 (print)

Readership 
Graduate students and researchers 
in electromagnetics and materials 
science

Modern Analytical Electromagnetic 
Homogenization
1 Tom G Mackay 
2 Akhlesh Lakhtakia
1 University of Edinburgh, UK 
2 Penn State University, USA

iopscience.org/book/978-1-6270-5427-0

About the book 
Electromagnetic homogenization is the process of estimating the effective 
electromagnetic properties of composite materials in the long-wavelength 
regime, wherein the length scales of nonhomogeneities are much smaller 
than the wavelengths involved. This is a bird’s-eye-view of currently 
available homogenization formalisms for particulate composite materials. 
It presents analytical methods only, with focus on the general settings of 
anisotropy and bianisotropy.

About the authors
Tom G Mackay graduated from the universities of Edinburgh, Glasgow and 
Strathclyde. He is a reader in the School of Mathematics at the University 
of Edinburgh and has been carrying out research on the electromagnetic 
theory of complex mediums, including homogenized composite materials, 
for the past 17 years.

Akhlesh Lakhtakia is the Charles Godfrey Binder (Endowed) Professor 
of Engineering Science and Mechanics at the Penn State University. His 
current research interests extend through electromagnetic fields in complex 
mediums to engineered biomimicry. 
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Nonlinear Optics of 
Photonic Crystals 
and Meta-Materials
Arthur R McGurn

Extent 134pp

Collection 
Concise Physics

Subject 
Optics and photonics

ISBN 978-1-681-74107-9 (electronic)

ISBN 978-1-681-74043-0 (print)

Readership 
Upper-level undergraduate/graduate 
students in materials science

Nonlinear Optics of Photonic 
Crystals and Meta-Materials
Arthur R McGurn
Western Michigan University, USA

iopscience.org/book/978-1-6817-4107-9

About the book 
This is a brief introduction to the ideas and phenomena that occur in 
the nonlinear optics of photonic crystals and metamaterials. These are 
illustrated within the context of simple models that provide an easy 
understanding of the physical phenomena that are important in these two 
rapidly developing areas of nano-photonic technology.

About the author
Arthur McGurn has been a Professor of Physics at Western Michigan 
University since 1993 where he is a member of the Condensed Matter 
Physics group. He received his PhD from the University of California, Santa 
Barbara in 1975. He is a Fellow of the IOP, the APS, The Electromagnetics 
Academy, and the Optical Society of America.
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An Introduction to 
Time-of-Flight Secondary 
Ion Mass Spectrometry 
(ToF-SIMS) and its 
Application to Materials 
Science
Sarah Fearn

Extent 66pp

Collection 
Concise Physics

Subject 
Sensors and instrumentation

ISBN 978-1-681-74088-1 (electronic)

ISBN 978-1-681-74024-9 (print)

Readership 
Materials scientists, researchers,  
and engineers

An Introduction to Time-of-Flight 
Secondary Ion Mass Spectrometry 
(ToF-SIMS) and its Application to 
Materials Science
Sarah Fearn
Imperial College, UK

iopscience.org/book/978-1-6817-4088-1

About the book 
This book highlights the application of Time-of-Flight Secondary Ion 
Mass Spectrometry (ToF-SIMS) for high-resolution surface analysis and 
characterization of materials. While providing a brief overview of the 
principles of SIMS, it also provides examples of how dual-beam ToF-SIMS  
is used to investigate a range of materials systems and properties. 

About the author
Sarah Fearn is a Research Officer, Surface Analysis in the Materials 
Department at Imperial College London, where she conducts near-surface 
analysis of SOFCs and ionic conductivity measurements on nano-
engineered structures. Her current research techniques include: isotope 
exchange, secondary ion mass spectrometry (SIMS), focused ion beam 
(FIB) microscopy, and low-energy ion scattering (LEIS). She received her 
PhD in 1999 from Imperial College London and spent nearly two years  
as a commercial SIMS analyst with Cascade Scientific before joining ICL  
in 2002.
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Introduction to  
Focused Ion Beam  
Nanometrology
David C Cox 

Extent 83pp

Collection 
Concise Physics

Subject 
Sensors and instrumentation

ISBN 978-1-681-74084-3 (electronic)

ISBN 978-1-681-74020-1 (print)

Readership 
This book will appeal in the first 
instance to university academics post-
doctoral researchers and post-graduate 
students or advanced undergraduates. 
Beyond this, many industries where 
materials properties are required and 
in particular where material is limited, 
for example anyone that processes thin 
films and coatings

Introduction to Focused Ion  
Beam Nanometrology
David C Cox
National Physical Laboratory, UK, and University of Guildford, UK

iopscience.org/book/978-1-6817-4084-3

About the book 
This book describes modern focused ion beam microscopes and 
techniques and how they can be used to aid materials metrology and 
as tools for the fabrication of devices that in turn are used in many other 
aspects of fundamental metrology. Beginning with a description of the 
currently available instruments including the new addition to the field of 
plasma-based sources, it then gives an overview of ion solid interactions 
and how the different types of instrument can be applied. Chapters then 
describe how these machines can be applied to the field of materials 
science and device fabrication giving examples of recent and current 
activity in both these areas.

About the author
David C Cox received his PhD from the department of Metallurgy and 
Materials Science, University of Cambridge, UK, in 2001. He is currently a 
senior research fellow at the Advanced Technology Institute, University of 
Surrey, UK, and has been seconded to the National Physical Laboratory, 
UK, as a senior research scientist since 2005. Having a broad background 
in industry and academia covering many aspects of materials science, 
physics and electronic engineering, he has published close to 100 articles 
at the time of writing.
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Nanometrology  
Using the Transmission 
Electron Microscope
Vlad Stolojan

Extent 68pp

Collection 
Concise Physics

Subject 
Sensors and instrumentation

ISBN 978-1-681-74120-8 (electronic)

ISBN 978-1-681-74056-0 (print)

Readership 
Scientists using Transmission Electron 
Microscopes in materials science, 
biology, life science, chemistry

Nanometrology Using the 
Transmission Electron Microscope
Vlad Stolojan
University of Surrey, UK

iopscience.org/book/978-1-6817-4120-8

About the book 
The Transmission Electron Microscope (TEM) is the ultimate tool to see 
and measure structures on the nanoscale and to probe their elemental 
composition and electronic structure with sub-nanometer spatial 
resolution. Recent technological breakthroughs have revolutionized our 
understanding of materials via use of the TEM, and it promises to become a 
significant tool in understanding biological and biomolecular systems such 
as viruses and DNA molecules. This book is a practical guide for scientists 
who need to use the TEM as a tool.

About the author
Vlad Stolojan is a Lecturer in nanomaterials characterization, working in 
the Advanced Technology Institute at the University of Surrey. He joined 
the Nano-Electronics Centre at Surrey in 2001 as an expert in electron 
microscopy and energy-loss spectroscopy. He is the author of more than 80 
peer-reviewed publications, is the member of the Institute of Physics and a 
fellow of the Royal Microscopical Society.
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Fourier Ptychographic Imaging
A MATLAB® tutorial

Guoan Zheng 
University of Connecticut, USA

iopscience.org/book/978-1-6817-4273-1

About the book 
This book demonstrates the concept of Fourier ptychography, a new 
imaging technique that bypasses the resolution limit of the employed 
optics. In particular, it transforms the general challenge of high-throughput, 
high-resolution imaging from one that is coupled to the physical limitations 
of the optics to one that is solvable through computation. The book teaches 
via tutorials and provides many MATLAB® simulation examples. It will be of 
interest to researchers and engineers interested in Fourier optics and the 
Fourier ptychography concept.

About the author
Guoan Zheng is an Assistant Professor at University of Connecticut, with 
a joint appointment from the Biomedical Engineering Department and the 
Electrical Engineering Department. His primary field of expertise lies in 
microscopy, optical engineering, biophotonics, computational imaging, 
and lab-on-a-chip devices.   

Applied and industrial physics

IOP Concise Physics      A Morgan & Claypool Publication

Fourier  
Ptychographic Imaging
A MATLAB® tutorial

Guoan Zheng

Extent 94pp

Collection 
Concise Physics

Subject 
Applied and industrial physics

ISBN 978-1-681-74273-1(electronic)

ISBN 978-1-681-74272-4 (print)

Readership 
Biomedical engineering and EE 
graduate students and researchers  
in imaging
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Single Molecule Biophysics  
and Poisson Process Approach  
to Statistical Mechanics
Susanta K Sarkar  
Colorado School of Mines, USA

iopscience.org/book/978-1-6817-4116-1

About the book 
This is an overview of single molecule physics, the study of both equilibrium 
and non-equilibrium properties at the single molecule level. It begins with 
an introduction to this fascinating science and includes a chapter on how 
to build the most popular instrument for single molecule biophysics, the 
total internal reflection fluorescence (TIRF) microscope. It concludes with 
the Poisson process approach to statistical mechanics, explaining how 
to relate the process to diverse areas and see how data analysis and error 
bars are integral parts of science.

About the author
Susanta Sarkar is an Assistant Professor and Principal Investigator of 
the Single Molecule Biophysics Lab at the Colorado School of Mines. He 
studies biomolecules and nanoparticle one by one to understand their 
functions and properties. He received his PhD at the University of Oregon, 
completed his postdoctoral study at Cornell, and worked at the National 
Institutes of Health before joining the School of Mines.

IOP Concise Physics      A Morgan & Claypool Publication

Single Molecule 
Biophysics and Poisson
Process Approach to 
Statistical Mechanics
Susanta K Sarkar  

Extent 74pp

Collection 
Concise Physics

Subject 
Biophysics

ISBN 978-1-681-74116-1 (electronic)

ISBN 978-1-681-74052-2 (print)
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Smart External  
Stimulus-Responsive  
Nanocarriers for Drug 
and Gene Delivery
Mahdi Karimi
Parham Sahandi Zangabad
Amir Ghasemi
Michael R Hamblin

Extent 92pp

Collection 
Concise Physics

Subject 
Biophysics

ISBN 978-1-681-74202-1 (electronic)

ISBN 978-1-681-74138-3 (print)

Readership 
Biomedical engineers

Smart External Stimulus-
Responsive Nanocarriers for  
Drug and Gene Delivery
1Mahdi Karimi  
2Parham Sahandi Zangabad 
2Amir Ghasemi 
3Michael R Hamblin 
1Iran University of Medical Sciences, Tehran, Iran
2Sharif University of Technology, Iran
3Massachusetts General Hospital, Harvard Medical School, USA

iopscience.org/book/978-1-6817-4202-1

About the book 
The concept of smart drug delivery vehicles involves designing and 
preparing a nanostructure (or microstructure) that can be loaded with a 
cargo: this can be a therapeutic drug, a contrast agent for imaging, or a 
nucleic acid for gene therapy. The nanocarrier serves to protect the cargo 
from degradation by enzymes in the body, to enhance the solubility of 
insoluble drugs, to extend the circulation half-life, and to enhance its 
penetration and accumulation at the target site.

About the authors
Mahdi Karimi, Department of Medical Nanotechnology, School of 
Advanced Technologies in Medicine, Iran University of Medical Sciences, 
Tehran, Iran.

Parham Sahandi Zangabad, Department of Materials Science and 
Engineering, Sharif University of Technology, Tehran, Iran.

Amir Ghasemi, Polymeric Materials Research Group, Department of 
Materials Science and Engineering, Sharif University of Technology,  
Tehran, Iran.

Michael R Hamblin, Wellman Center for Photomedicine, Massachusetts 
General Hospital, Harvard Medical School, USA.
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Smart Internal  
Stimulus-Responsive  
Nanocarriers for Drug 
and Gene Delivery
Mahdi Karimi
Parham Sahandi Zangabad
Amir Ghasemi
Michael R Hamblin

Extent 112pp

Collection 
Concise Physics

Subject 
Biophysics

ISBN 978-1-681-74257-1 (electronic)

ISBN 978-1-681-74256-4 (print)

Readership 
Biomedical engineers

Smart Internal Stimulus-
Responsive Nanocarriers for  
Drug and Gene Delivery
1Mahdi Karimi  
2Parham Sahandi Zangabad 
2Amir Ghasemi 
3Michael R Hamblin 
1Iran University of Medical Sciences, Tehran, Iran
2Sharif University of Technology, Iran
3Massachusetts General Hospital, Harvard Medical School, USA

iopscience.org/book/978-1-6817-4257-1

About the book 
The concept of smart drug delivery vehicles involves designing and 
preparing a nanostructure (or microstructure) that can be loaded with 
a cargo. This can be a therapeutic drug, a contrast agent for imaging, 
or a nucleic acid for gene therapy. The nanocarrier serves to protect the 
cargo from degradation by enzymes in the body, to enhance the solubility 
of insoluble drugs, to extend the circulation half-life, and to enhance its 
penetration and accumulation at the target site.

About the authors
Mahdi Karimi, Department of Medical Nanotechnology, School of 
Advanced Technologies in Medicine, Iran University of Medical Sciences, 
Tehran, Iran.

Parham Sahandi Zangabad, Department of Materials Science and 
Engineering, Sharif University of Technology, Tehran, Iran.

Amir Ghasemi, Polymeric Materials Research Group, Department of 
Materials Science and Engineering, Sharif University of Technology,  
Tehran, Iran.

Michael R Hamblin, Wellman Center for Photomedicine, Massachusetts 
General Hospital, Harvard Medical School, USA.
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Networks on Networks
The physics of geobiology 
and geochemistry

Allen G Hunt
Stefano Manzoni

Extent 175pp

Collection 
Concise Physics

Subject 
Geophysics and planetary science

ISBN 978-1-681-74095-9 (electronic)

ISBN 978-1-681-74031-7 (print)

Readership 
Earth and environmental scientists, 
engineers, and students 

Networks on Networks 
The physics of geobiology and geochemistry

1Allen G Hunt 
2Stefano Manzoni
1Wright State University, USA
2Stockholm University, Sweden

iopscience.org/book/978-1-6817-4159-8

About the book 
This book presents research into the physical rules that can underlie the 
behavior of biota, as well as the geochemistry of soil development. It 
addresses both nutrient and water transport limitations of processes from 
chemical weathering to vascular plant growth. It attempts to bring order 
to the question of the extent to which soils can facilitate plant growth, and 
what limitations on plant sizes, metabolism, occurrence and correlations 
can be formulated thereby.

About the authors
Allen Hunt was trained as a physicist in the application of percolation 
theory to transport in disordered systems. Post-doctoral experience in 
soil physics, geomorphology, and hydrology acquainted him with a series 
of difficult physics problems in porous media, particularly those of soil 
formation and soil processes.

Stefano Manzoni graduated magna cum laude in Environmental 
Engineering from Politecnico of Torino, Italy, in 2004. He moved to Duke 
University to pursue a PhD in Hydrology in the Department of Civil and 
Environmental Engineering.
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A Practical Introduction 
to Beam Physics and 
Particle Accelerators
Santiago Bernal

Extent 120pp

Collection 
Concise Physics

Subject 
High energy and particle physics

ISBN 978-1-681-74076-8 (electronic)

ISBN 978-1-681-74012-6 (print)

A Practical Introduction to Beam 
Physics and Particle Accelerators  
Santiago Bernal
University of Maryland, College Park

iopscience.org/book/978-1-6817-4076-8

About the book 
This book is a brief exposition of the principles of beam physics and particle 
accelerators with emphasis on numerical examples employing readily 
available computer tools. Avoiding detailed derivations, we invite the reader 
to use general high-end languages such as Mathcad and MATLAB, as well 
as specialized particle accelerator codes (e.g. MAD, WinAgile, Elegant, 
and others) to explore the principles presented. This approach allows the 
student to readily identify relevant design parameters and their scaling, and 
easily adapt computer input files to other related situations.

About the author
Santiago Bernal taught college physics and maths in both Colombia and 
Puerto Rico before going on to receive his PhD under the direction of the 
late Professor Martin Reiser at Maryland, College Park. Dr Bernal joined 
the UMER group in 2000 as a postdoc, later becoming a research scientist 
at the Institute for Research in Electronics and Applied Physics (IREAP). 
Besides beam and accelerator physics, Dr Bernal is interested in statistical 
mechanics and educational aspects of physics.
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Hadronic Jets
An introduction

Andrea Banfi

Extent 118pp

Collection 
Concise Physics

Subject 
High energy and particle physics

ISBN 978-1-681-74073-7 (electronic)

ISBN 978-1-681-74009-6 (print)

Readership 
Introduction for scientists not directly 
in the field including students (both 
experimentalists and theorists) in  
high-energy physics

Hadronic Jets 
An introduction

Andrea Banfi
University of Sussex, UK

iopscience.org/book/978-1-6817-4073-7

About the book 
A jet is a narrow cone of hadrons and other particles produced by the 
hadronization of a quark or gluon in a particle physics or heavy ion 
experiment. This book is a general overview of jet physics for scientists 
not directly involved in the field. It presents the basic experimental and 
theoretical problems arising when dealing with jets, and describing the 
solutions proposed in recent years.

About the author
Andrea Banfi is a Lecturer at the University of Sussex. He obtained his PhD 
in physics in 2002 and has worked for many renowned institutions active 
in high-energy physics. His research is focused on the phenomenology 
of particle physics, in particular on the study of hadronic jets at hadron 
colliders. His main contribution is the development of a theoretical 
framework to perform precision predictions for observables involving jets in 
Quantum Chromodynamics (QCD). 
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The Search and 
Discovery of the 
Higgs Boson
A brief introduction to  
particle physics

Luis Roberto Flores Castillo

Extent 76pp

Collection 
Concise Physics

Subject 
High energy and particle physics

ISBN 978-1-681-74078-2 (electronic)

ISBN 978-1-681-74014-0 (print)

Readership 
Physics students – advanced 
undergraduate to young researchers

The Search and Discovery of  
the Higgs Boson 
A brief introduction to particle physics

Luis Roberto Flores Castillo
The Chinese University of Hong Kong, Hong Kong

iopscience.org/book/978-1-6817-4078-2

About the book 
This book provides a general description of the search for and discovery of 
the Higgs boson (particle) at CERN’s Large Hadron Collider. The goal is to 
provide a relatively brief overview of the issues, instruments and techniques 
relevant for this search; written by a physicist who was directly involved.

About the author
Luis Roberto Flores Castillo is an Assistant Professor in the Department of 
Physics at The Chinese University of Hong Kong. He received his PhD from 
the University of Pittsburgh. His research is across high-energy physics with 
a focus on: measurement of the properties of the Higgs boson; searches for 
dark matter particles; and searches for new high-mass particles including 
participation on the ATLAS particle physics experiment at the Large Hadron 
Collider at CERN. He received the Scientific Research Prize 2012 of the 
Mexican Physical Society.
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Biophotonics: 
Vibrational 
Spectroscopic 
Diagnostics
Matthew J Baker
Caryn S Hughes
Katherine A Hollywood

Extent 93pp

Collection 
Concise Physics

Subject 
Medical physics and biomedical 
engineering

ISBN 978-1-681-74071-3 (electronic)

ISBN 978-1-681-74007-2 (print)

Readership 
Students, researchers, academics 
and clinicians interested in the field of 
biophotonic diagnostics/biomedical 
spectroscopy

Biophotonics: Vibrational 
Spectroscopic Diagnostics
1Matthew J Baker 
2Caryn S Hughes 
2Katherine A Hollywood
1University of Strathclyde, UK
2University of Manchester, UK

iopscience.org/book/978-1-6817-4071-3

About the book 
Biophotonic diagnostics/biomedical spectroscopy can revolutionise the 
medical environment by providing a responsive and objective diagnostic 
environment. This book aims to explain the fundamentals of the physical 
techniques used combined with the particular requirements of analysing 
medical/clinical samples as a resource for any interested party. In addition, 
it will show the potential of this field for the future of medical science and 
act as a driver for translational across many different biological problems/
questions.

About the authors
Matthew Baker is Senior Lecturer in the Department of Pure and Applied 
Chemistry, University of Strathclyde. His research aims are to understand 
the composition and behaviour of molecules within complex matrices 
related to real-world detection challenges with a specific focus on 
developing spectroscopic biofluid diagnostics.

Caryn Hughes obtained a PhD entitled ‘Development of FTIR for Drug 
Response Analysis’ at the University of Manchester in 2011 and has since 
worked as an interdisciplinary Postdoctoral Research Associate in groups 
including the Bioanalytical Science Research Group (led by Matthew Baker) 
at the University of Strathclyde. 

Katherine Hollywood obtained her PhD from the School of Chemistry 
at the University of Manchester, focusing on using a variety of analytical 
techniques to investigate the onset of skin disease. Her research continues 
to use Raman spectroscopy and mass spectrometry-based metabolomics 
to investigate mammalian systems.
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Electromagnetics in Magnetic 
Resonance Imaging
Physical principles, related applications, and ongoing developments

Christopher M Collins 
Department of Radiology, New York University School of Medicine

iopscience.org/book/978-1-6817-4083-6

About the book 
In the past few decades, Magnetic Resonance Imaging (MRI) has become 
an indispensable tool in modern medicine. But for all its utility and 
prevalence, it is much less commonly understood and less readily explained 
than other common medical imaging techniques. This book explains MRI 
with emphasis on the magnetic fields required, their generation, their 
concomitant electric fields, the various interactions of all these fields with 
the subject being imaged, and the implications of these interactions to 
image quality and patient safety.

About the author
Christopher Collins is a Professor in the Department of Radiology at the 
New York University School of Medicine. His research interest lies in the 
engineering and safety of electromagnetic fields in magnetic resonance 
imaging.

IOP Concise Physics      A Morgan & Claypool Publication

Electromagnetics  
in Magnetic  
Resonance Imaging
Physical principles, related 
applications, and ongoing  
developments

Christopher M Collins

Extent 82pp

Collection 
Concise Physics

Subject 
Medical physics and biomedical 
engineering

ISBN 978-1-681-74083-6 (electronic)

ISBN 978-1-681-74019-5 (print)

Readership 
Medical imaging researchers, 
engineers and scientists
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Explicit Symmetry Breaking in 
Electrodynamic Systems and 
Electromagnetic Radiation
1Dhiraj Sinha 
2Gehan A J Amaratunga 
1Singapore University of Technology and Design, Singapore 
2University of Cambridge, UK

iopscience.org/book/978-1-6817-4357-8

About the book 
This book is an introduction to the concept of symmetries in 
electromagnetism and explicit symmetry breaking. It begins with a brief 
background to the origin of the concept of symmetry and its meaning 
in fields such as architecture, mathematics and physics. Despite the 
extensive developments of symmetry in these fields, it has yet to be applied 
to the context of classical electromagnetism and related engineering 
applications. This book unravels the beauty and excitement of this area to 
scientists and engineers.

About the authors
Dhiraj Sinha is a Research Fellow at the Singapore University of 
Technology and Design. He received his PhD from the University of 
Cambridge and was the CTO of Smantenna Ltd, where he worked on thin 
film antennas aimed at their integration at the chip level. 

Gehan Amaratunga currently heads the Electronics, Power and Energy 
Conversion Group within the Electrical Engineering Division at the 
University of Cambridge. He was elected a Fellow of the Royal Academy of 
Engineering in 2004.
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Explicit Symmetry  
Breaking in 
Electrodynamic  
Systems and 
Electromagnetic 
Radiation
Dhiraj Sinha
Gehan A J Amaratunga

Extent 93pp

Collection 
Concise Physics

Subject 
Medical physics and biomedical 
engineering

ISBN 978-1-681-74357-8 (electronic)

ISBN 978-1-681-74356-1 (print)
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Organ Printing
Dong-Woo Cho
Jung-Seob Lee
Falguni Pati

Jin Woo Jung
Jinah Jang
Jeong Hun Park

Extent 90pp

Collection 
Concise Physics

Subject 
Medical physics and biomedical 
engineering

ISBN 978-1-681-74079-9 (electronic)

ISBN 978-1-681-74015-7 (print)

Readership 
Biomedical engineers

Organ Printing
1Dong-Woo Cho 
1Jung-Seob Lee 
2Falguni Pati 
1Jin Woo Jung 
1Jinah Jang 
1Jeong Hun Park
1 Pohang University of Science and Technology (POSTECH),  
Pohang, South Korea

2Indian Institute of Technology Hyderabad, Telangana, India

iopscience.org/book/978-1-6817-4079-9

About the book 
This book introduces various 3D printing systems, biomaterials, and  
cells for organ printing. In view of the latest applications of several 3D 
printing systems, their advantages and disadvantages are also discussed. 
A basic understanding of the entire spectrum of organ printing provides 
pragmatic insight into the mechanisms, methods, and applications of  
this discipline.

About the authors 
Dong-Woo Cho is director of the Center for Rapid Prototyping-based  
3D Tissue/Organ printing. 

Jung-Seob Lee is an Integrated MS/PhD student in the Department  
of Mechanical Engineering at Pohang University of Science and 
Technology (POSTECH). 

Falguni Pati is an Assistant Professor in the Department of Biomedical 
Engineering at IIT Hyderabad, India.

Jin Woo Jung is an Integrated MS/PhD student in the Department  
of Mechanical Engineering at Pohang University of Science and 
Technology (POSTECH). 

Jinah Jang is a postdoctoral fellow in the Department of Mechanical 
Engineering at Pohang University of Science and Technology (POSTECH). 

Jeong Hun Park is a postdoctoral fellow in the Department of Mechanical 
Engineering at Pohang University of Science and Technology (POSTECH), 
Korea.
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Atomic Bomb: 
The Story of the 
Manhattan Project
How nuclear physics became a 
global geopolitical game-changer

B Cameron Reed

Extent 142pp

Collection 
Concise Physics

Subject 
Nuclear physics

ISBN 978-1-627-05991-6 (electronic)

ISBN 978-1-627-05990-9 (print)

Readership 
Senior high school/early 
undergraduate. Trade with interest 
in science, history, and legacy of the 
Manhattan Project

Atomic Bomb: The Story of the 
Manhattan Project
How nuclear physics became a global geopolitical game-changer

Bruce Cameron Reed
Alma College, USA

iopscience.org/book/978-1-6270-5991-6

About the book 
This book gives a concise, fast-paced account of all major aspects of the 
Manhattan Project at a level accessible to an undergraduate college or 
advanced high-school student familiar with some basic concepts of energy, 
atomic structure, and isotopes. The text describes the underlying scientific 
discoveries that made nuclear weapons possible, how the project was 
organized, the daunting challenges faced and overcome, the dramatic 
Trinity test carried out in the desert of southern New Mexico in July 1945, 
and the bombings of Hiroshima and Nagasaki.

About the author
Bruce Cameron Reed is the Charles A Dana Professor of Physics at Alma 
College, Alma, Michigan. In addition to a quantum mechanics text and two 
other books on the Manhattan Project, he has published more than 100 
papers in peer-reviewed scientific journals in areas such as astronomy, data 
analysis, quantum physics, nuclear physics, and the history of physics.
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The Midlife Crisis of the Nuclear 
Nonproliferation Treaty
Peter Pella   
Gettysburg College, USA

iopscience.org/book/978-1-6817-4389-9

About the book 
The Nuclear Nonproliferation Treaty (NPT) has been the principle legal 
barrier to prevent the spread of nuclear weapons for the past 45 years. 
Though there have been many challenges over the years, most would agree 
it has been largely successful. However, is it suffering a mid-life crisis? 
Multiple issues are putting considerable strain on the treaty and this book 
explores those issues and offers possible solutions to ensure the NPT will 
be effective for many years to come.

About the author
Peter Pella holds a PhD in experimental nuclear physics from Kent 
State University, an MS in experimental nuclear physics from Rensselear 
Polytechnic Institute, and a BS in nuclear engineering from the United 
States Military Academy at West Point. Besides participating in extensive 
engineering research, he has also been involved in issues related to 
nuclear weapons. He received a meritorious honor award for his service in 
achieving the indefinite extension of the Treaty on the Nonproliferation of 
Nuclear Weapons (NPT).

IOP Concise Physics      A Morgan & Claypool Publication

The Midlife Crisis  
of the Nuclear  
Nonproliferation Treaty 
Peter Pella

Extent 78pp

Collection 
Concise Physics

Subject 
Nuclear physics

ISBN 978-1-681-74389-9 (electronic)

ISBN 978-1-681-74388-2 (print)

Readership 
General reader, science history
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Classical Field 
Theory and 
the Stress–Energy 
Tensor
Mark S Swanson

Extent 187pp

Collection 
Concise Physics

Subject 
Classical physics

ISBN 978-1-681-74121-5 (electronic)

ISBN 978-1-681-74057-7 (print)

Readership 
Theoretical physics graduate students 
and instructors

Classical Field Theory and the 
Stress–Energy Tensor
Mark Swanson
University of Connecticut, USA

iopscience.org/book/978-1-6817-4121-5

About the book 
This book is a concise introduction to the key concepts of classical field 
theory for beginning graduate students and advanced undergraduate 
students who wish to study the unifying structures and physical insights 
provided by classical field theory without dealing with the additional 
complication of quantization.

About the author
Mark Swanson received his PhD in physics from the University of Missouri 
at Columbia in 1976. After a post-doctoral appointment at the University 
of Alberta in Edmonton, he joined the physics department at the University 
of Connecticut in 1979. His research focused on the relationship between 
canonical quantization techniques and the functional approach of path 
integrals, which led to authoring the monograph Path Integrals and 
Quantum Processes.
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Order from Force
A natural history of the vacuum

Jeffrey H Williams

Extent 152pp

Collection 
Concise Physics

Subject 
Classical physics

ISBN 978-1-681-74241-0 (electronic)

ISBN 978-1-681-74177-2 (print)

Readership 
Students of physics at all levels

Order from Force 
A natural history of the vacuum

Jeffrey H Williams
formerly at Bureau International des Poids et Mesures (BIPM)

iopscience.org/book/978-1-6817-4241-0

About the book 
The intention of this book is to introduce ideas of how the visible world, and 
those parts of it that we cannot observe, either because they are too small 
or too large for our scale of perception, can be understood by consideration 
of only a few fundamental forces. My subject in these pages will be the 
authority of the commonly termed, laws of physics, which arise from the 
forces of nature, and the corresponding constants of nature.

About the author
Jeffrey H Williams was formerly the head of publications at the Bureau 
International des Poids et Mesures (BIPM), Sèvres. He received his PhD in 
chemical physics from the University of Cambridge in 1981 and then served 
as a research scientist in the universities of Cambridge, Oxford, Harvard and 
Illinois before working as a physicist at the Institute Laue-Langevin, France. 
He left research in 1992 and moved to the world of science publishing by 
becoming the European editor for the physical sciences for the AAAS’s 
Science.
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Lectures on Selected 
Topics in Mathematical
Physics: Elliptic Functions 
and Elliptic Integrals
William A Schwalm

Extent 67pp

Collection 
Concise Physics

Subject 
Mathematical and computational 
physics

ISBN 978-1-681-74230-4 (electronic)

ISBN 978-1-681-74166-6 (print)

Readership 
First- and second-year graduate 
students, researchers needing an 
introduction to the subject

Lectures on Selected Topics in 
Mathematical Physics: Elliptic 
Functions and Elliptic Integrals 
William A Schwalm  
University of North Dakota, USA

iopscience.org/book/978-1-6817-4230-4

About the book 
This volume is a basic introduction to certain aspects of elliptic functions 
and elliptic integrals that has evolved as part of the first semester of 
a course on theoretical and mathematical methods given to first- and 
second-year graduate students in physics and chemistry at the University 
of North Dakota. It introduces the subject as a moderate extension of 
ordinary trigonometry in which the reference circle is replaced by an ellipse. 
The complex analytic properties are introduced naturally so that a more 
complete study becomes possible. Elliptic Functions and Elliptic Integrals 
is the first volume to be published from the lecture series Lectures on 
Selected Topics in Mathematical Physics from William A Schwalm.  

About the author
William A Schwalm received his PhD from Montana State University in 
1978 in condensed matter theory. He held a postdoctoral position at the 
University of Utah before coming to the University of North Dakota (UND) 
in 1980. Dr Schwalm belongs to the American Physical Society. He has 
received awards for teaching from both UND and the University of Utah.



49

IOP Concise Physics Mathematical and computational physics

IOP Concise Physics      A Morgan & Claypool Publication

Physics of the  
Lorentz Group
Sibel Ba̧skal, Young S Kim, and Marilyn E Noz

Extent 138pp

Collection 
Concise Physics

Subject 
Mathematical and computational 
physics

ISBN 978-1-681-74254-0 (electronic)

ISBN 978-1-681-74190-1 (print)

Readership 
High-energy physicists

Physics of the Lorentz Group
1Sibel Başkal 
2Young S Kim 
3Marilyn E Noz
1Middle East Technical University, Turkey
2University of Maryland, USA
3New York University, USA

iopscience.org/book/978-1-6817-4254-0

About the book 
This book explains the Lorentz mathematical group in a language familiar 
to physicists. While the three-dimensional rotation group is one of the 
standard mathematical tools in physics, the Lorentz group of the four-
dimensional Minkowski space is still very strange to most present-day 
physicists. It plays an essential role in understanding particles moving at 
close to light speed and is becoming the essential language for quantum 
optics, classical optics, and information science.

About the authors
Sibel Başkal is a Professor of Physics at the Middle East Technical  
University in Ankara, Turkey, where she researches manifestations of 
Poincaré, Lorentz, and Wigner’s little groups and of group contractions in 
optical sciences. 

Young S Kim is Professor Emeritus in the Department of Physics, University 
of Maryland. 

Marilyn E Noz is a Research Professor and Professor Emerita in the 
Department of Radiology at the New York University School of Medicine.
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Discrete Quantum 
Mechanics
H Thomas Williams

Extent 137pp

Collection 
Concise Physics

Subject 
Quantum physics

ISBN 978-1-681-74125-3 (electronic)

ISBN 978-1-681-74061-4 (print)

Readership 
Research physicists

Discrete Quantum Mechanics
H Thomas Williams
Washington and Lee University, USA

iopscience.org/book/978-1-6817-4125-3

About the book 
We begin with a presentation of a minimal set of von Neumann postulates 
while introducing language and notation to facilitate subsequent discussion 
of quantum calculations based in finite-dimensional Hilbert spaces. 
We also address two-state quantum systems, entanglement of multiple 
two-state systems, quantum angular momentum theory and quantum 
approaches to statistical mechanics. A concluding chapter gives an 
overview of issues associated with quantum mechanics in continuous 
infinite-dimensional Hilbert spaces.

About the author
H Thomas Williams joined the faculty at Washington and Lee in 1974, and 
retired from full-time teaching in the summer of 2011. He attended the 
University of Virginia, receiving a BS in Physics in 1963 and a PhD in Physics 
(under the direction of M E Rose) in 1967. Professor Williams has provided 
consulting services to the National Bureau of Standards and the Los Alamos 
National Laboratory. He has received research support from the National 
Bureau of Standards, Los Alamos National Laboratory, the Research 
Corporation and the National Science Foundation.
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An Introduction to the 
Formalism of Quantum 
Information with 
Continuous Variables
Carlos Navarrete-Benlloch

Extent 115pp

Collection 
Concise Physics

Subject 
Quantum information and quantum 
computing

ISBN 978-1-681-74405-6 (electronic)

ISBN 978-1-681-74404-9 (print)

Readership 
Trade – history of science

An Introduction to the Formalism 
of Quantum Information with 
Continuous Variables
Carlos Navarrete-Benlloch
Max-Planck Institute of Quantum Optics (MPQ), Garching, Germany

iopscience.org/book/978-1-6817-4405-6

About the book 
This book is an introduction to quantum information with special emphasis 
on continuous-variable systems (such as light) that can be described as 
collections of harmonic oscillators. It covers a selection of basic 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.

About the author
After receiving his PhD, Carlos Navarrete-Benlloch joined J Ignacio Cirac’s 
theory division at MPQ as a postdoctoral researcher. At MPQ, Carlos has 
mainly focused on dissipative quantum optics with nonlinear optical 
cavities, superconducting circuits, and optomechanical systems, as well 
as on quantum simulation with ultracold atoms, collaborating with several 
scientists inside and outside MPQ. In the field of quantum information with 
continuous variables, Carlos has contributed to the theory of non-Gaussian 
states and operations, as well as the characterization of the classical 
capacity of Gaussian channels.
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Dark Matter in  
 the Universe
Marc S Seigar

Extent 70pp

Collection 
Concise Physics

Subject 
Astronomy and astrophysics

ISBN 978-1-681-74118-5 (electronic)

ISBN 978-1-681-74054-6 (print)

Readership 
Astrophysicists, researchers, students

Dark Matter in the Universe
Marc S Seigar
University of Minnesota Duluth, USA

iopscience.org/book/978-1-6817-4118-5

About the book 
This book reviews the history behind the discovery of missing mass (or 
unseen mass) in the universe, and ties this into the proposed extensions 
to the Standard Model of Particle Physics (such as Supersymmetry), 
which were being proposed within the same time frame. It is written as an 
introduction to these problems at the forefront of astrophysics and particle 
physics, with the goal of conveying the physics of dark matter to beginning 
undergraduate majors in scientific fields.

About the author
Marc Seigar is a Professor of Physics and Astronomy and the Head of 
the Department of Physics and Astronomy at the University of Minnesota 
Duluth (UMD). He is also the Director of the Marshall W Alworth Planetarium 
at UMD. Professor Seigar has published numerous papers and conference 
proceedings articles in the field of galaxy dynamics, spiral structure, and 
dark matter.
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Searching for Habitable Worlds
An introduction

1Abel Méndez 
2Wilson González-Espada 
1University of Puerto Rico at Arecibo 
2Morehead State University, USA

iopscience.org/book/978-1-6817-4401-8

About the book 
What does it take to consider a planet potentially habitable? If a planet  
is suitable for life, could life be present? Is life on other planets inevitable? 
Searching for Habitable Worlds answers these questions and provides 
both the general public and astronomy enthusiasts with a richly illustrated 
discussion of the most current knowledge regarding the search for 
extrasolar planets. Nearly everyone wants to know if we are alone in the 
universe. This book might not have the answers, but shows where we  
should look.

About the authors
Abel Méndez is an Associate Professor of Physics and Director of the 
Planetary Habitability Laboratory, Department of Physics and Chemistry, 
University of Puerto Rico at Arecibo, Puerto Rico. His research areas are 
planetary habitability, exoplanets, and astrobiology in general.

Wilson González-Espada is an Associate Professor of Physics and 
Science Education, Department of Mathematics and Physics, Morehead 
State University, Morehead, Kentucky. His scholarly interests include 
science communication, the public understanding of science, and physics 
education research.

IOP Concise Physics      A Morgan & Claypool Publication

Searching for 
Habitable Worlds
An introduction

Abel Méndez
Wilson González-Espada

Extent 77pp

Collection 
Concise Physics

Subject 
Astronomy and astrophysics

ISBN 978-1-681-74401-8 (electronic)

ISBN 978-1-681-74400-1 (print)

Readership 
General interested trade science 
audience to advanced
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Structure and Evolution 
of Single Stars
An introduction

James MacDonald

Extent 186pp

Collection 
Concise Physics

Subject 
Astronomy and astrophysics

ISBN 978-1-681-74105-5 (electronic)

ISBN 978-1-681-74041-6 (print)

Readership 
Upper-level undergraduate and  
first-year graduate students

Structure and Evolution  
of Single Stars 
An introduction

James MacDonald 
University of Delaware, USA

iopscience.org/book/978-1-6817-4105-5

About the book 
Structure and Evolution of Single Stars: An introduction is intended for 
upper-level undergraduates and beginning graduates with a background 
in physics. Following a brief overview of the background observational 
material, the basic equations describing the structure and evolution of 
single stars are derived. The relevant physical processes, which include the 
equation of state, opacity, nuclear reactions and neutrino losses are then 
reviewed. Subsequent chapters describe the evolution of low-mass stars 
from formation to the final white dwarf phase. The final chapter deals with 
the evolution of massive stars.

About the author
James MacDonald received his PhD in astronomy from Cambridge 
University in 1979. Following postdoctoral positions at the universities of 
Sussex and Illinois and Arizona State University, he joined the University of 
Delaware in 1985 where he is now a Professor of Physics and Astronomy. 
His scientific expertise is the study of the structure and evolution of stars. 
Recent work has focused on low-mass main sequence stars and brown 
dwarfs. He has published more than 80 papers in peer-reviewed journals.
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Capture and Relaxation 
in Self-Assembled 
Semiconductor  
Quantum Dots 
The dot and its environment

Robson Ferreira
Gérald Bastard

Extent 112pp

Collection 
Concise Physics

Subject 
Nanoscience and nanotechnology

ISBN 978-1-681-74089-8 (electronic)

ISBN 978-1-681-74025-6 (print)

Readership 
Master’s level, professionals

Capture and Relaxation in  
Self-Assembled Semiconductor 
Quantum Dots 
The dot and its environment 

Robson Ferreira and Gérald Bastard
École Normale Supérieure, France

iopscience.org/book/978-1-6817-4089-8

About the book 
This is an overview of different models and mechanisms developed 
to describe the capture and relaxation of carriers in quantum-dot 
systems. Despite their undisputed importance, the mechanisms leading 
to population and energy exchanges between a quantum dot and its 
environment are not yet fully understood. The authors develop a first-order 
approach to such effects, using elementary quantum mechanics and an 
introduction to the physics of semiconductors. The book results from a 
series of lectures given by the authors at the master’s level.

About the authors
Robson Ferreira is Directeur de Recherche at the French Council for 
Research (CNRS), working on the electronic states and optical properties of 
low-dimensional materials and heterostructures.

Gérald Bastard is currently Directeur de Recherche CNRS (emeritus) and 
is a fellow of the American Physical Society. He has received several prizes 
including the Fujitsu Quantum Device Award (2000) and the Heinrich Welker 
prize for compound semiconductors (2014). 
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Designing Hybrid 
Nanoparticles
Maria Benelmekki

Extent 68pp

Collection 
Concise Physics

Subject 
Nanoscience and nanotechnology

ISBN 978-1-627-05469-0 (electronic)

ISBN 978-1-627-05468-3 (print)

Readership 
Graduate students. Researchers in: 
physics, materials science, biophysics, 
process engineers

Designing Hybrid Nanoparticles
Maria Benelmekki
Okinawa Instititue of Science and Technology, Japan

iopscience.org/book/978-1-6270-5469-0

About the book 
In the last few years, several “bottom-up” and “top-down” synthesis routes 
have been developed to produce tailored hybrid nanoparticles (HNPs). 
This book provides a new insight into one of the most promising “bottom-
up” techniques, based on a practical magnetron-sputtering inert-gas-
condensation method. A modified magnetron-sputtering-based inert-gas-
condensation (MS-IGC) system is presented, and its performances under 
different conditions are evaluated.

About the author
Maria Benelmekki is Senior Staff Scientist at OIST-Graduate University, 
Japan. After completing a PhD in experimental solid-state physics at 
the Autonomous University of Barcelona (UAB-Spain) and postdoctoral 
work at Ecole National Supérieure d’Art et Métier (ENSAM-France), she 
joined industrial research as Project Manager, working on international 
R&D projects relating to a broad range of nanomaterials. More recently 
she has built up a research topic in the area of nanoparticles and hybrid 
nanomaterials.
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After the War
Women in physics in the United States

Ruth H Howes
Caroline L Herzenberg

Extent 123pp

Collection 
Concise Physics

Subject 
General physics

ISBN 978-1-681-74094-2 (electronic)

ISBN 978-1-681-74030-0 (print)

Readership 
Trade – history of science 

After the War 
Women in physics in the United States

1Ruth H Howes 
2Caroline L Herzenberg
1Ball State University, USA
2Formerly at Argonne National Laboratory

iopscience.org/book/978-1-6817-4094-2

About the book 
This book examines the lives and contributions of American women 
physicists who were active in the years following World War II, during the 
middle decades of the 20th century. It covers the strategies they used 
to survive and thrive in a time where their gender was against them. The 
percentage of woman taking PhDs in physics has risen from 6% in 1983 to 
20% in 2012 (an all-time high for women). By understanding the history  
of women in physics, these gains can continue.

About the authors
Ruth Howes is Professor Emerita of Physics and Astronomy at Ball State 
University. She currently lives in Santa Fe, New Mexico, after retiring as 
chair of the Physics Department at Marquette University in 2008. She is a 
nuclear physicist who has a primary interest in improving undergraduate 
education in physics. She is the co-author of Their Day in the Sun: Women of 
the Manhattan Project and has an ongoing interest in the history of women 
physicists.

Caroline Herzenberg is a physicist who has achieved recognition for her 
activities relating to women in science as well as for her scientific work. She 
received her PhD from the University of Chicago where she worked under the 
guidance of Dr Samuel K Allison. She has taught on the faculties of several 
universities and was a senior scientist on the staff of IIT Research Institute 
and worked as a physicist on the staff of Argonne National Laboratory.
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Atoms and Photons  
and Quanta, Oh My!
Ask the physicist about atomic,  
nuclear and quantum physics

F Todd Baker

Extent 108pp

Collection 
Concise Physics

Subject 
General physics

ISBN 978-1-627-05939-8 (electronic)

ISBN 978-1-627-05938-1 (print)

Readership 
Senior high school/early 
undergraduate. Trade with interest  
in physics

Atoms and Photons and Quanta,  
Oh My! 
Ask the physicist about atomic, nuclear and quantum physics

F Todd Baker
University of Georgia, USA

iopscience.org/book/978-1-6270-5939-8

About the book 
This is the second book in the Ask the Physicist series. The first book,  
From Newton to Einstein: Ask the physicist about mechanics and relativity, 
provides an excellent foundation for this book that covers topics in ‘modern’ 
physics. The main emphasis of this volume is providing an accessible 
introduction to quantum physics, atomic physics, and nuclear physics to 
anyone with at least high-school physics knowledge.

About the author
‘The physicist’ is F Todd Baker who has published more than 70 articles in 
refereed journals as well as given numerous presentations at conferences 
and workshops. He has more than 35 years of college and university 
teaching experience. Retired from the University of Georgia, where he 
taught and performed nuclear physics research for 32 years, he previously 
held a postdoctoral research associate position at Rutgers University 
and teaching positions at Carroll College (Wisconsin) and St Lawrence 
University.
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Computation 
in Science
Konrad Hinsen

Extent 113pp

Collection 
Concise Physics

Subject 
General physics

ISBN 978-1-681-74093-5 (electronic)

ISBN 978-1-681-74029-4 (print)

Readership 
Graduate and postgraduate 
professional researchers and engineers

Computation in Science 
Konrad Hinsen  
CNRS, Centre de Biophysique Moléculaire, Orléans, France

iopscience.org/book/978-1-6817-4093-5

About the book 
This book provides a theoretical background in computation to scientists 
who use computational methods. It explains how computing is used in 
the natural sciences, and provides a high-level overview of those aspects 
of computer science and software engineering that are most relevant for 
computational science. The focus is on concepts, results, and applications, 
rather than on proofs and derivations.

About the author
Konrad Hinsen obtained a PhD in theoretical physics from RWTH Aachen 
University. He has been a researcher at the French Centre National de la 
Recherche Scientifique (CNRS) for 15 years and he is the author or co-
author of 70 scientific publications in the fields of colloid science, molecular 
biophysics, structural biology, and scientific computing. He was a founding 
member of the team that created the “Numerical Python” library, which 
became the basis for the highly successful scientific software ecosystem 
around the Python language. 
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Elementary Cosmology
From Aristotle’s Universe to  
the Big Bang and beyond

James J Kolata

Extent 119pp
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Concise Physics

Subject 
General physics

ISBN 978-1-681-74100-0 (electronic)
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Readership 
Trade, undergraduate, high-school 
physics

Elementary Cosmology 
From Aristotle’s Universe to the Big Bang and beyond

James J Kolata
University of Notre Dame, USA

iopscience.org/book/978-1-6817-4100-0

About the book 
Cosmology is the study of the origin, size, and evolution of the entire 
universe. Every culture has developed a cosmology, whether it is based on 
religious, philosophical, or scientific principles. In this book, the evolution 
of the scientific understanding of the universe in Western tradition is traced 
from the early Greek philosophers to the most modern 21st-century view.

About the author
James J Kolata is Emeritus Professor of Nuclear Physics at the University 
of Notre Dame. He received his BS from Marquette University and his MS 
and PhD from Michigan State University. Before coming to Notre Dame, he 
worked at the Naval Research Laboratory, Brookhaven National Laboratory, 
and at the University of Pittsburgh. This book is from his elective course at 
Notre Dame entitled “Elementary Cosmology”.
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Kinematic Labs with Mobile 
Devices
Jason M Kinser
George Mason University, USA

iopscience.org/book/978-1-6270-5628-1

About the book 
This book provides 13 labs spanning the common topics in the first 
semester of university-level physics. Each lab is designed to use only the 
student’s smartphone, laptop and items easily found in big-box stores 
or a hobby shop. Each lab contains theory, set-up instructions and basic 
analysis techniques. All of these labs can be performed outside of the 
traditional university lab setting and initial costs averaging less than $8  
per student, per lab.

About the author
Jason M Kinser, DSc, has been an associate professor at George 
Mason University for more than 18 years teaching courses in physics, 
computational science, bioinformatics and forensic science. Recently, he 
converted the traditional university physics course into an active learning 
technology environment.  
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Physics and Video Analysis
Rhett Allain    
Southeastern Louisiana University, USA

iopscience.org/book/978-1-6817-4067-6

About the book 
We currently live in a world filled with videos. There are videos on YouTube, 
feature movies and even videos recorded with our own cameras and 
smartphones. These videos present an excellent opportunity to not only 
explore physical concepts, but also inspire others to investigate physics 
ideas. This book covers the basic ideas behind video analysis along with 
the fundamental physics principles used in video analysis. The book also 
includes several examples of the unique situations in which video analysis 
can be used.

About the author
Rhett Allain is an associate professor of physics at Southeastern 
Louisiana University. He received his PhD from North Carolina State 
University in 2001. He is the author of the WIRED magazine science 
blog Dot Physics. Dr Allain’s research interests are in the field of Physics 
Education Research (PER), which explores how students understand 
physics. This typically leads to the development of new curriculum and 
instructional techniques. Dr Allain is interested in physics for elementary 
teachers, computational methods in introductory physics and student 
understanding of the nature of science.
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Physics and  
Video Analysis
Rhett Allain

Extent 67pp

Collection 
Concise Physics

Subject 
General physics

ISBN 978-1-681-74067-6 (electronic)

ISBN 978-1-681-74003-4 (print)

Readership 
Trade, high school, undergraduate
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Python and 
Matplotlib Essentials
for Scientists and 
Engineers
Matt A Wood

Extent 150pp

Collection 
Concise Physics

Subject 
General physics

ISBN 978-1-627-05620-5 (electronic)

ISBN 978-1-627-05619-9 (print)

Readership 
Scientists and engineers in all 
disciplines. Students (high school, 
undergraduate, graduate)

Python and Matplotlib Essentials 
for Scientists and Engineers
Matt A Wood
Texas A&M University-Commerce, USA

iopscience.org/book/978-1-6270-5620-5

About the book 
This book provides an introduction to the core features of the Python 
programming language and Matplotlib plotting routings for scientists 
and engineers (or students of either discipline) who want to use Python to 
analyse data, simulate physical processes, and render publication-quality 
plots. No previous programming experience is needed before reading the 
first page.

About the author
Matt A Wood joined the Department of Physics & Astronomy at Texas A&M 
University-Commerce in 2012 as department head. His current research 
focuses on mass-transfer binary star systems known as cataclysmic 
variables. He has been an author on more than 80 peer-reviewed 
publications, and a similar number of non-refereed publications. 
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Student Attitudes,  
Student Anxieties, and
How to Address Them
A handbook for science teachers

Helge Kastrup
Jeffry V Mallow

Extent 89pp

Collection 
Concise Physics

Subject 
General physics

ISBN 978-1-681-74265-6 (electronic)

ISBN 978-1-681-74264-9 (print)

Readership 
Science and physics teachers at all 
levels

Student Attitudes, Student 
Anxieties, and How to Address Them 
A handbook for science teachers

1Helge Kastrup 
2Jeffry V Mallow
1University College Capital, Denmark
2Loyola University Chicago, USA

iopscience.org/book/978-1-6817-4265-6

About the book 
This book is based on a commitment to teaching science to everybody. 
What may work for training professional scientists does not work for 
general science education. Students bring to the classrooms preconceived 
attitudes, as well as the emotional baggage called “science anxiety”.  
Students may regard science as cold, unfriendly, and even inherently 
hostile and biased against women. This book has been designed to deal 
with each of these issues and results from research in both Denmark and 
the USA.

About the authors
Helge Kastrup is an astrophysicist and mathematician from the University 
of Copenhagen. He has taught physics, math and science at levels from 
10-year olds to master’s students at various Danish schools, universities, 
teachers’ seminary and at the European School Brussels. He has written 
a number of textbooks and articles on science and pedagogy. His main 
area of research is science anxiety and pedagogy, in collaboration with 
Jeffry Mallow and other professors from Loyola University Chicago. He is an 
amateur musician and tennis player.

Jeffry V Mallow is Professor of Physics Emeritus, Loyola University Chicago 
and Affiliated Professor, University of Haifa. His primary physics research 
area is quantum mechanics. He discovered and named the phenomenon, 
“science anxiety”. Co-founder of the first university clinic to help students 
overcome this anxiety, he has published widely in the field that he initiated. 
Much of his work has been in collaboration with Helge Kastrup and other 
colleagues in Denmark.
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Women and Physics
Laura McCullough  
University of Wisconsin-Stout, USA

iopscience.org/book/978-1-6817-4277-9

About the book 
This book begins with an examination of the numbers of women in physics 
in English-speaking countries, moving on to examine factors that affect 
girls and their decision to continue in science, right through to education 
and on into the problems that women in physics careers face. Looking at all 
of these topics with one eye on the progress that the field has made in the 
past few years, and another on those things that we have yet to address, the 
book surveys the most current research as it tries to identify strategies and 
topics that have significant impact on issues that women have in the field. 

About the author
Laura McCullough is a Professor of Physics at the University of 
Wisconsin-Stout. She has a BA in physics from Hamline University, and 
a MS in physics from the University of Minnesota. Her PhD from the 
University of Minnesota is in Science Education with a focus on Physics 
Education Research.
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ISBN 978-1-681-74276-2 (print)
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