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Particle Physics A Very Short Introduction
An essential introduction to particle physics, with coverage ranging from the basics through to
the very latest developments, in an accessible and carefully structured text. Particle Physics:
Third Edition is a revision of a highly regarded introduction to particle physics. In its two
previous editions this book has proved to be an accessible and balanced introduction to
modern particle physics, suitable for those students needed a more comprehensive
introduction to the subject than provided by the ‘compendium’ style physics books. In the
Third Edition the standard model of particle physics is carefully developed whilst unnecessary
mathematical formalism is avoided where possible. Emphasis is placed on the interpretation of
experimental data in terms of the basic properties of quarks and leptons. One of the major
developments of the past decade has been the establishing of the existence of neutrino
oscillations. This will have a profound effect on the plans of experimentalists. This latest edition
brings the text fully up-to-date, and includes new sections on neutrino physics, as well as
expanded coverage of detectors, such as the LHC detector. End of chapter problems with a full
set of hints for their solutions provided at the end of the book. An accessible and carefully
structured introduction to this demanding subject. Includes more advanced material in optional
‘starred’ sections. Coverage of the foundations of the subject, as well as the very latest
developments.
One of TIME’s Ten Best Nonfiction Books of the Decade "Meet the new Stephen Hawking . . .
The Order of Time is a dazzling book." --The Sunday Times From the bestselling author of
Seven Brief Lessons on Physics, Reality Is Not What It Seems, and Helgoland, comes a
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concise, elegant exploration of time. Why do we remember the past and not the future? What
does it mean for time to "flow"? Do we exist in time or does time exist in us? In lyric, accessible
prose, Carlo Rovelli invites us to consider questions about the nature of time that continue to
puzzle physicists and philosophers alike. For most readers this is unfamiliar terrain. We all
experience time, but the more scientists learn about it, the more mysterious it remains. We
think of it as uniform and universal, moving steadily from past to future, measured by clocks.
Rovelli tears down these assumptions one by one, revealing a strange universe where at the
most fundamental level time disappears. He explains how the theory of quantum gravity
attempts to understand and give meaning to the resulting extreme landscape of this timeless
world. Weaving together ideas from philosophy, science and literature, he suggests that our
perception of the flow of time depends on our perspective, better understood starting from the
structure of our brain and emotions than from the physical universe. Already a bestseller in
Italy, and written with the poetic vitality that made Seven Brief Lessons on Physics so
appealing, The Order of Time offers a profoundly intelligent, culturally rich, novel appreciation
of the mysteries of time.
"This annotated, chronological bibliography presents key material _including excerpts_from
500 of the most influential theoretical papers and experimental discoveries in particle physics,
many of which have been cited for the Nobel prize. A general introduction places the original
articles in historical context. For each entry there is a short description explaining the
importance of the discovery, followed by complete bibliographic information, including title,
authors, abstracts or excerpts, and references." "Contents" This annotated, chronological
bibliography presents key material -- including excerpts -- from 500 of the most influential
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theoretical papers and experimental discoveries in particle physics, many of which have been
cited for the Nobel prize. A general introduction places the original articles in historical context.
For each entry there is a short description explaining the importance of the discovery, followed
by complete bibliographic information, including title, authors, abstracts or excerpts, and
references.
“Fundamentals might be the perfect book for the winter of this plague year. . . . Wilczek writes
with breathtaking economy and clarity, and his pleasure in his subject is palpable.” —The New
York Times Book Review One of our great contemporary scientists reveals the ten profound
insights that illuminate what everyone should know about the physical world In Fundamentals,
Nobel laureate Frank Wilczek offers the reader a simple yet profound exploration of reality
based on the deep revelations of modern science. With clarity and an infectious sense of joy,
he guides us through the essential concepts that form our understanding of what the world is
and how it works. Through these pages, we come to see our reality in a new way--bigger,
fuller, and stranger than it looked before. Synthesizing basic questions, facts, and dazzling
speculations, Wilczek investigates the ideas that form our understanding of the universe: time,
space, matter, energy, complexity, and complementarity. He excavates the history of
fundamental science, exploring what we know and how we know it, while journeying to the
horizons of the scientific world to give us a glimpse of what we may soon discover. Brilliant,
lucid, and accessible, this celebration of human ingenuity and imagination will expand your
world and your mind.
What is matter? Matter is the stuff from which we and all the things in the world are made.
Everything around us, from desks, to books, to our own bodies are made of atoms, which are
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small enough that a million of them can fit across the breadth of a human hair. Inside every
atom is a tiny nucleus and orbiting the nucleus is a cloud of electrons. The nucleus is made out
of protons and neutrons, and by zooming in further you would find that inside each there are
even smaller particles, quarks. Together with electrons, the quarks are the smallest particles
that have been seen, and are the indivisible fundamental particles of nature that have existed
since the Big Bang, almost 14 billion years ago. The 92 different chemical elements that all
normal matter is made from were forged billions of years ago in the Big Bang, inside stars, and
in violent stellar explosions. This Very Short Introduction takes us on a journey from the human
scale of matter in the familiar everyday forms of solids, liquids, and gases to plasmas, exotic
forms of quantum matter, and antimatter. On the largest scales matter is sculpted by gravity
into planets, stars, galaxies, and vast clusters of galaxies. All the matter that that we normally
encounter however constitutes only 5% of the matter that exists. The remaining 95% comes in
two mysterious forms: dark matter, and dark energy. Dark matter is necessary to stop the
galaxies from flying apart, and dark energy is needed to explain the observed acceleration of
the expansion of the universe. Geoff Cottrell explores the latest research into matter, and
shows that there is still a lot we don't know about the stuff our universe is made of. ABOUT
THE SERIES: The Very Short Introductions series from Oxford University Press contains
hundreds of titles in almost every subject area. These pocket-sized books are the perfect way
to get ahead in a new subject quickly. Our expert authors combine facts, analysis, perspective,
new ideas, and enthusiasm to make interesting and challenging topics highly readable.
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
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the issues, instruments and techniques relevant for this search; written by a physicist who was
directly involved. The Higgs boson mat be the one particle that was studied the most before its
discovery and the story from postulation in 1964 to detection in 2012 is a fascinating one. The
story is told here while detailing the fundamentals of particle physics.
This concise set of course-based notes provides the reader with the main concepts and tools
to perform statistical analysis of experimental data, in particular in the field of high-energy
physics (HEP). First, an introduction to probability theory and basic statistics is given, mainly
as reminder from advanced undergraduate studies, yet also in view to clearly distinguish the
Frequentist versus Bayesian approaches and interpretations in subsequent applications. More
advanced concepts and applications are gradually introduced, culminating in the chapter on
upper limits as many applications in HEP concern hypothesis testing, where often the main
goal is to provide better and better limits so as to be able to distinguish eventually between
competing hypotheses or to rule out some of them altogether. Many worked examples will help
newcomers to the field and graduate students to understand the pitfalls in applying theoretical
concepts to actual data.
The purpose of this textbook is to explain the Standard Model of particle physics to a student
with an undergraduate preparation in physics. Today we can claim to have a fundamental
picture of the strong and weak subnuclear forces. Through an interplay between theory and
experiment, we have learned the basic equations through which these forces operate, and we
have tested these equations against observations at particle accelerators. The story is
beautiful and full of surprises. Using a simplified presentation that does not assume prior
knowledge of quantum field theory, this book begins from basic concepts of special relativity
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and quantum mechanics, describes the key experiments that have clarified the structure of
elementary particle interactions, introduces the crucial theoretical concepts, and builds up to
the full description of elementary particle interactions as we know them today.

What really happens at the most fundamental levels of nature? Introducing
Particle Physics explores the very frontiers of our knowledge, even showing how
particle physicists are now using theory and experiment to probe our very
concept of what is real. From the earliest history of the atomic theory through to
supersymmetry, micro-black holes, dark matter, the Higgs boson, and the
possibly mythical graviton, practising physicist and CERN contributor Tom
Whyntie gives us a mind-expanding tour of cutting-edge science. Featuring
brilliant illustrations from Oliver Pugh, Introducing Particle Physics is a unique
tour through the most astonishing and challenging science being undertaken
today.
Very Short Introductions: Brilliant, Sharp, Inspiring Philosophy of physics is
concerned with the deepest theories of modern physics - notably quantum
theory, our theories of space, time and symmetry, and thermal physics - and their
strange, even bizarre conceptual implications. A deeper understanding of these
theories helps both physics, through pointing the way to new theories and new
applications, and philosophy, through seeing how our worldview has to change in
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the light of what we learn from physics. This Very Short Introduction explores the
core topics in philosophy of physics through three key themes. The first - the
nature of space, time, and motion - begins by considering the philosophical
puzzles that led Isaac Newton to propose the existence of absolute space, and
then discusses how those puzzles change - but do not disappear - in the context
of the revolutions in our understanding of space and time that came first from
special, and then from general, relativity. The second - the emergence of
irreversible behavior in statistical mechanics - considers how the microscopic
laws of physics, which know of no distinction between past and future, can be
compatible with the melting of ice, the cooling of coffee, the passing of youth, and
all the other ways in which the large-scale world distinguishes past from future.
The last section discusses quantum theory - the foundation of most of modern
physics, yet mysterious to this day. It explains just why quantum theory is so
difficult to make sense of, how we might nonetheless attempt to do it, and why
the question has been highly relevant to the development of physics, and
continues to be so. ABOUT THE SERIES: The Very Short Introductions series
from Oxford University Press contains hundreds of titles in almost every subject
area. These pocket-sized books are the perfect way to get ahead in a new
subject quickly. Our expert authors combine facts, analysis, perspective, new
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ideas, and enthusiasm to make interesting and challenging topics highly
readable.
Unique in its coverage of all aspects of modern particle physics, this textbook
provides a clear connection between the theory and recent experimental results,
including the discovery of the Higgs boson at CERN. It provides a comprehensive
and self-contained description of the Standard Model of particle physics suitable
for upper-level undergraduate students and graduate students studying
experimental particle physics. Physical theory is introduced in a straightforward
manner with full mathematical derivations throughout. Fully-worked examples
enable students to link the mathematical theory to results from modern particle
physics experiments. End-of-chapter exercises, graded by difficulty, provide
students with a deeper understanding of the subject. Online resources available
at www.cambridge.org/MPP feature password-protected fully-worked solutions to
problems for instructors, numerical solutions and hints to the problems for
students and PowerPoint slides and JPEGs of figures from the book.
This book is intended for undergraduate or beginning graduate students. The net
outcome is material to cover one integrated course on Nuclear and Particle
Physics as well as Astrophysics.There are many advantages in teaching all these
subjects together as they have become increasingly inseparable. From a
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theoretical point of view, understanding the similarities between atoms, nuclei
and other hadrons and applying analogs from one to the other have been very
effective in research and they have led to the development of all these fields.
From an experimental point of view, a high energy experimentalist must
understand nuclear physics, if he or she wants to construct new devices, like
detectors, etc., appropriate for observing new high energy phenomena.
Furthermore, an understanding of certain areas of astrophysics and the physics
of the cosmos, demands a good grasp of both nuclear and particle physics.This
book is intended as a menu from which the reader can pick material according to
his or her taste and interests. The authors inserted proper cross references to
make a specific selection by the reader from this menu as easily digestible as
possible. The authors supplied sets of problems with varying degree of
complexity, accompanied by hints or a sketch of the solution, if needed, in most
chapters.
“A vivid account of what the process of discovery was really like for an
insider.”—Peter Higgs “Butterworth is an insider’s insider. His narrative seethes
with insights on the project’s science, technology and ‘tribes,’ as well as his
personal (and often amusing) journey as a frontier physicist.”—Nature The
discovery of the Higgs boson has brought us a giant step closer to understanding
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how our universe works. But before the Higgs was found, its existence was hotly
debated. Even Peter Higgs, who first pictured it, did not expect to see proof within
his lifetime. The quest to find the Higgs would ultimately require perhaps the most
ambitious experiment in human history. Jon Butterworth was there—a leading
physicist on the ATLAS project at the Large Hadron Collider in Geneva,
Switzerland. In Most Wanted Particle, he gives us the first insider account of the
hunt for the Higgs, and of life at the collider itself—the world’s largest and most
powerful particle accelerator, 17 miles long, 20 stories underground, and
designed to “replay” the original Big Bang by smashing subatomic particles at
nearly the speed of light. Writing with clarity and humor, Butterworth revels as
much in the hard science—which he carefully reconstructs for readers of all
levels—as in the messiness, uncertainty, and humanness of science—from the
media scrutiny and late-night pub debates, to the false starts and intense
pressure to generate results. He captures a moment when an entire field hinged
on the proof or disproof of a 50-year-old theory—and even science’s top minds
didn’t know what to expect. Finally, he explains why physics will never be the
same after our first glimpse of the elusive Higgs—and where it will go from here.
An exploration of the concept of "nothing" journeys from ancient ideas and
cultural traditions to the latest scientific research, discussing the history of the
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vacuum, theories on the nature of time and space, and other discoveries.
University Physics is designed for the two- or three-semester calculus-based
physics course. The text has been developed to meet the scope and sequence of
most university physics courses and provides a foundation for a career in
mathematics, science, or engineering. The book provides an important
opportunity for students to learn the core concepts of physics and understand
how those concepts apply to their lives and to the world around them. Due to the
comprehensive nature of the material, we are offering the book in three volumes
for flexibility and efficiency. Coverage and Scope Our University Physics textbook
adheres to the scope and sequence of most two- and three-semester physics
courses nationwide. We have worked to make physics interesting and accessible
to students while maintaining the mathematical rigor inherent in the subject. With
this objective in mind, the content of this textbook has been developed and
arranged to provide a logical progression from fundamental to more advanced
concepts, building upon what students have already learned and emphasizing
connections between topics and between theory and applications. The goal of
each section is to enable students not just to recognize concepts, but to work
with them in ways that will be useful in later courses and future careers. The
organization and pedagogical features were developed and vetted with feedback
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from science educators dedicated to the project. VOLUME III Unit 1: Optics
Chapter 1: The Nature of Light Chapter 2: Geometric Optics and Image
Formation Chapter 3: Interference Chapter 4: Diffraction Unit 2: Modern Physics
Chapter 5: Relativity Chapter 6: Photons and Matter Waves Chapter 7: Quantum
Mechanics Chapter 8: Atomic Structure Chapter 9: Condensed Matter Physics
Chapter 10: Nuclear Physics Chapter 11: Particle Physics and Cosmology
Since the development of natural philosophy in Ancient Greece, scientists have
been concerned with determining the nature of matter's smallest constituents and
the interactions among them. This textbook examines the question of the
microscopic composition of matter through an accessible introduction to what is
now called 'The Physics of Elementary Particles'. In the last few decades,
elementary particle physics has undergone a period of transition, culminating in
the formulation of a new theoretical scheme, known as 'The Standard Model',
which has profoundly changed our understanding of nature's fundamental forces.
Rooted in the experimental tradition, this new vision is based on geometry and
sees the composition of matter in terms of its accordance with certain
geometrical principles. This textbook presents and explains this modern
viewpoint to a readership of well-motivated undergraduate students, by guiding
the reader from the basics to the more advanced concepts of Gauge Symmetry,
Page 12/29

Where To Download Particle Physics A Very Short Introduction
Quantum Field Theory and the phenomenon of spontaneous symmetry breaking
through concrete physical examples. This engaging introduction to the theoretical
advances and experimental discoveries of the last decades makes this
fascinating subject accessible to undergraduate students and aims at motivating
them to study it further.
Beginning with a guide to what matter is and what it is made of this book discusses
everything from quarks and electrons to exotic matter and antimatter. The author
concludes by speculating as to the number of dimensions that might be in the universe,
and what the next 50 years of research might uncover.
Particle Physics: A Very Short IntroductionOxford University Press
A Tour of the Subatomic Zoo is a brief and ambitious expedition into the remarkably
simple ingredients of all the wonders of nature. Tour guide, Professor Cindy Schwarz
clearly explains the language and substance of elementary particle physics for the 99%
of us who are not physicists. With hardly a mathematical formula, views of matter from
the atom to the quark are discussed in a form that an interested person with no physics
background can easily understand. It is a look not only into some of the most profound
insights of our time, but a look at the answers we are still searching for. College and
university courses can be developed around this book and it can be used alone or in
conjunction with other material. Even college physics majors would enjoy reading this
book as an introduction to particle physics. High-school, and even middle-school,
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teachers could also use this book to introduce this material to their students. It will also
be beneficial for high-school teachers who have not been formally exposed to highenergy physics, have forgotten what they once knew, or are no longer up to date with
recent developments.
This clear and concise introduction to nuclear physics provides an excellent basis for a
core undergraduate course in this area. The book opens by setting nuclear physics in
the context of elementary particle physics and then shows how simple models can
provide an understanding of the properties of nuclei, both in their ground states and
excited states, and also of the nature of nuclear reactions. The book also includes
chapters on nuclear fission, its application in nuclear power reactors, the role of nuclear
physics in energy production and nucleosynthesis in stars. This second edition contains
several additional topics: muon-catalysed fusion, the nuclear and neutrino physics of
supernovae, neutrino mass and neutrino oscillations, and the biological effects of
radiation. A knowledge of basic quantum mechanics and special relativity is assumed.
Appendices deal with other more specialized topics. Each chapter ends with a set of
problems for which outline solutions are provided.
Journey into an unseen world—and to the frontiers of human knowledge Welcome to
Atom Land, a subatomic realm governed by the laws of particle physics. Here,
electromagnetism is a highway system; the strong force, a railway; the weak force, an
airline. With award-winning physicist Jon Butterworth as your guide, you’ll set sail from
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Port Electron in search of strange new terrain—from the Isle of Quarks to the very edge
of Antimatter. Journey into an unseen world—and to the frontiers of human knowledge.
' The original edition of Introduction to Nuclear and Particle Physics was used with great
success for single-semester courses on nuclear and particle physics offered by
American and Canadian universities at the undergraduate level. It was also translated
into German, and used overseas. Being less formal but well-written, this book is a good
vehicle for learning the more intuitive rather than formal aspects of the subject. It is
therefore of value to scientists with a minimal background in quantum mechanics, but is
sufficiently substantive to have been recommended for graduate students interested in
the fields covered in the text. In the second edition, the material begins with an
exceptionally clear development of Rutherford scattering and, in the four following
chapters, discusses sundry phenomenological issues concerning nuclear properties
and structure, and general applications of radioactivity and of the nuclear force. This is
followed by two chapters dealing with interactions of particles in matter, and how these
characteristics are used to detect and identify such particles. A chapter on accelerators
rounds out the experimental aspects of the field. The final seven chapters deal with
elementary-particle phenomena, both before and after the realization of the Standard
Model. This is interspersed with discussion of symmetries in classical physics and in
the quantum domain, bringing into full focus the issues concerning CP violation,
isotopic spin, and other symmetries. The final three chapters are devoted to the
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Standard Model and to possibly new physics beyond it, emphasizing unification of
forces, supersymmetry, and other exciting areas of current research. The book contains
several appendices on related subjects, such as special relativity, the nature of
symmetry groups, etc. There are also many examples and problems in the text that are
of value in gauging the reader's understanding of the material. Contents:Rutherford
ScatteringNuclear PhenomenologyNuclear ModelsNuclear RadiationApplications of
Nuclear PhysicsEnergy Deposition in MediaParticle DetectionAcceleratorsProperties
and Interactions of Elementary ParticlesSymmetriesDiscrete TransformationsNeutral
Kaons, Oscillations, and CP ViolationFormulation of the Standard ModelStandard
Model and Confrontation with DataBeyond the Standard Model Readership: Advanced
undergraduates and researchers in nuclear and particle physics. Keywords:Rutherford
Scattering;Nuclear Properties;Nuclear Structure;Elementary Particles;Sub-Structure of
Particles;Particle Detectors;Interactions in Matter;The Standard Model;Symmetries of
Nature;Theories of Nuclear and Particle
Structure;Radioactivity;SupersymmetryReviews: “The book by Das and Ferbel is
particularly suited as a basis for a one-semester course on both subjects since it
contains a very concise introduction to those topics and I like very much the outline and
contents of this book.” Kay Konigsmann Universität Freiburg, Germany “The book
provides an introduction to the subject very well suited for the introductory course for
physics majors. Presentation is very clear and nicely balances the issues of nuclear
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and particle physics, exposes both theoretical ideas and modern experimental
methods. Presentation is also very economic and one can cover most of the book in a
one-semester course. In the second edition, the authors updated the contents to reflect
the very recent developments in the theory and experiment. They managed to do it
without substantial increase of the size of the book. I used the first edition several times
to teach the course ‘Introduction to Subatomic Physics’ and I am looking forward to
use this new edition to teach the course next year.” Professor Mark Strikman
Pennsylvania State University, USA “This book can be recommended to those who find
elementary particle physics of absorbing interest.” Contemporary Physics '
An accessible introduction to nuclear and particle physics with equal coverage of both
topics, this text covers all the standard topics in particle and nuclear physics thoroughly
and provides a few extras, including chapters on experimental methods; applications of
nuclear physics including fission, fusion and biomedical applications; and unsolved
problems for the future. It includes basic concepts and theory combined with current
and future applications. An excellent resource for physics and astronomy
undergraduates in higher-level courses, this text also serves well as a general
reference for graduate studies.
Experimental Particle Physics is written for advanced undergraduate or beginning
postgraduate students starting data analysis in experimental particle physics at the
Large Hadron Collider (LHC) at CERN. Assuming only a basic knowledge of quantum
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mechanics and special relativity, the text reviews the current state of affairs in particle
physics, before comprehensively introducing all the ingredients that go into an analysis.
Stars are a constant source of fascination. In this Very Short Introduction Andrew King
introduces us to the science of stars; how they are born, how they live, and how they
die. He shows how understanding the stars is the key to understanding the galaxies
they inhabit, and how they provide us with clues to the existence of planets like our
own.
Physics, the fundamental science of matter and energy, encompasses all levels of
nature from the subatomic to the cosmic, and underlies much of the technology around
us. Understanding the physics of our universe is an essential aspect of humanity's
quest to understand our environment and our place within it. Doing physics enables us
to explore the interaction between environment and human society, and can help us to
work towards the future sustainability of the planet. This Very Short Introduction
provides an overview of how this pervasive science came to be and how it works: who
funds it, how physicists are trained and how they think, and how physics supports the
technology we all use. Sidney Perkowitz presents the theories and outcomes of pure
and applied physics from ideas of the Greek natural philosophers to modern quantum
mechanics, cosmology, digital electronics and energy production. Considering its most
consequential experiments, including recent results in elementary particles,
gravitational waves and materials science, he also discusses outside the lab, the
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effects of physics on society, culture, and humanity's vision of its place in the universe.
ABOUT THE SERIES: The Very Short Introductions series from Oxford University
Press contains hundreds of titles in almost every subject area. These pocket-sized
books are the perfect way to get ahead in a new subject quickly. Our expert authors
combine facts, analysis, perspective, new ideas, and enthusiasm to make interesting
and challenging topics highly readable.
In this compelling introduction to the fundamental particles that make up the universe,
Frank Close takes us on a journey into the atom to examine known particles such as
quarks, electrons, and the ghostly neutrino. Along the way he provides fascinating
insights into how discoveries in particle physics have actually been made, and
discusses how our picture of the world has been radically revised in the light of these
developments. He concludes by looking ahead to new ideas about the mystery of
antimatter, the number of dimensions that there might be in the universe, and to what
the next 50 years of research might reveal. ABOUT THE SERIES: The Very Short
Introductions series from Oxford University Press contains hundreds of titles in almost
every subject area. These pocket-sized books are the perfect way to get ahead in a
new subject quickly. Our expert authors combine facts, analysis, perspective, new
ideas, and enthusiasm to make interesting and challenging topics highly readable.
For graduate students unfamiliar with particle physics, An Introductory Course of
Particle Physics teaches the basic techniques and fundamental theories related to the
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subject. It gives students the competence to work out various properties of fundamental
particles, such as scattering cross-section and lifetime. The book also gives a lucid
summary of the main ideas involved. In giving students a taste of fundamental
interactions among elementary particles, the author does not assume any prior
knowledge of quantum field theory. He presents a brief introduction that supplies
students with the necessary tools without seriously getting into the nitty-gritty of
quantum field theory, and then explores advanced topics in detail. The book then
discusses group theory, and in this case the author assumes that students are familiar
with the basic definitions and properties of a group, and even SU(2) and its
representations. With this foundation established, he goes on to discuss
representations of continuous groups bigger than SU(2) in detail. The material is
presented at a level that M.Sc. and Ph.D. students can understand, with exercises
throughout the text at points at which performing the exercises would be most
beneficial. Anyone teaching a one-semester course will probably have to choose from
the topics covered, because this text also contains advanced material that might not be
covered within a semester due to lack of time. Thus it provides the teaching tool with
the flexibility to customize the course to suit your needs.
This textbook is a unique treatise on the present status of particle physics summarised
for physics students at an introductory level: it provides insights into the essential
experimental and theoretical techniques needed to start research at modern high
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energy accelerators such as the Large Hadron Collider at CERN. The first three parts of
the book discuss the experimental and phenomenological aspects at a level suitable for
MSc students, but BSc students interested in particle physics will also find useful
information there. The fourth part is oriented to advanced MSc or PhD students to make
them acquainted with the precise formulation of the standard model of particle
interactions, as well as with the mathematical background needed for the correct
interpretation of the experimental results. In this two-step approach, the book offers a
gradually deepening understanding of particle physics, building up the standard model
and providing an overview of its verification, together with the necessary theoretical and
experimental techniques. Using the example of the simplest present-day experiments, it
is explained how one can obtain experimental results and theoretical estimations for
measurable quantities from clear basic principles. The sources of uncertainties and the
methods of improving precision are also discussed.
Part of the Physics in a New Era series of assessments of the various branches of the
field, Elementary-Particle Physics reviews progress in the field over the past 10 years
and recommends actions needed to address the key questions that remain
unanswered. It explains in simple terms the present picture of how matter is
constructed. As physicists have probed ever deeper into the structure of matter, they
have begun to explore one of the most fundamental questions that one can ask about
the universe: What gives matter its mass? A new international accelerator to be built at
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the European laboratory CERN will begin to explore some of the mechanisms proposed
to give matter its heft. The committee recommends full U.S. participation in this project
as well as various other experiments and studies to be carried out now and in the
longer term.
Quantum Theory is the most revolutionary discovery in physics since Newton. This
book gives a lucid, exciting, and accessible account of the surprising and
counterintuitive ideas that shape our understanding of the sub-atomic world. It does not
disguise the problems of interpretation that still remain unsettled 75 years after the
initial discoveries. The main text makes no use of equations, but there is a
Mathematical Appendix for those desiring stronger fare. Uncertainty, probabilistic
physics, complementarity, the problematic character of measurement, and
decoherence are among the many topics discussed. ABOUT THE SERIES: The Very
Short Introductions series from Oxford University Press contains hundreds of titles in
almost every subject area. These pocket-sized books are the perfect way to get ahead
in a new subject quickly. Our expert authors combine facts, analysis, perspective, new
ideas, and enthusiasm to make interesting and challenging topics highly readable.
This book provides a comprehensive overview of modern particle physics accessible to
anyone with a true passion for wanting to know how the universe works. We are
introduced to the known particles of the world we live in. An elegant explanation of
quantum mechanics and relativity paves the way for an understanding of the laws that
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govern particle physics. These laws are put into action in the world of accelerators,
colliders and detectors found at institutions such as CERN and Fermilab that are in the
forefront of technical innovation. Real world and theory meet using Feynman diagrams
to solve the problems of infinities and deduce the need for the Higgs boson. Facts and
Mysteries in Elementary Particle Physics offers an incredible insight from an eyewitness
and participant in some of the greatest discoveries in 20th century science. From
Einstein's theory of relativity to the spectacular discovery of the Higgs particle, this book
will fascinate and educate anyone interested in the world of quarks, leptons and gauge
theories. This book also contains many thumbnail sketches of particle physics
personalities, including contemporaries as seen through the eyes of the author.
Illustrated with pictures, these candid sketches present rare, perceptive views of the
characters that populate the field. The Chapter on Particle Theory, in a pre-publication,
was termed "superbly lucid" by David Miller in Nature (Vol. 396, 17 Dec. 1998, p. 642).
Contents: IntroductionPreliminariesThe Standard ModelQuantum Mechanics.
MixingEnergy, Momentum and Mass-ShellDetectionAccelerators and Storage
RingsThe CERN Neutrino ExperimentThe Particle ZooParticle TheoryFinding the
HiggsQuantum ChromodynamicsEpilogueAddendum Readership: Students, lay people
and anyone interested in the world of elementary particles. Keywords: Particle
Physics;Quantum Mechanics;Relativity;Quarks;Leptons;Gauge Theories;Higgs
ParticleReview: Reviews of the First Edition: "Veltman's life spans the history of particle
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physics, from Antiparticles to Z bosons. So does his crystal clear book, which tells all
you want to know about the strange sub-nuclear world and the stranger scientists that
study it ... a thrilling tale about the world's tiniest things." Sheldon Glashow Nobel
laureate Boston University "I must congratulate you! The book you have written is truly
a masterpiece. Not only have you explained the physics of the world of elementary
particles to the young aspiring student, but you have made it available to the intelligent
layman. On top of that you gave it the humanity it deserves; reading this book brought
me back to the most exciting period of my life in which every day brought a new
discovery and we all fought for recognition. I can truly say that there is no book like
this." Melvin Schwartz Nobel laureate Columbia University "Veltman's ... transparent
explanations of the abstract theories of quantum mechanics and special relativity, his
lucid accounts of esoteric subjects in particle physics, such as scaling, Higgs particle
and renormalizability ... are very impressive. The book will interest anyone who is
interested in the view of the physical world held by contemporary fundamental
physicists."T Y Cao Boston University "I greatly enjoyed finally reading a book that goes
into the details I always wanted ... Veltman has the courage to try a deeper level about
what we understand and what is simply fact ... Even if you have read books
popularizing physics befor

The New York Times bestseller from the author of The Order of Time and Reality
Is Not What It Seems and Helgoland “One of the year’s most entrancing books
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about science.”—The Wall Street Journal “Clear, elegant...a whirlwind tour of
some of the biggest ideas in physics.”—The New York Times Book Review This
playful, entertaining, and mind-bending introduction to modern physics briskly
explains Einstein's general relativity, quantum mechanics, elementary particles,
gravity, black holes, the complex architecture of the universe, and the role
humans play in this weird and wonderful world. Carlo Rovelli, a renowned
theoretical physicist, is a delightfully poetic and philosophical scientific guide. He
takes us to the frontiers of our knowledge: to the most minute reaches of the
fabric of space, back to the origins of the cosmos, and into the workings of our
minds. The book celebrates the joy of discovery. “Here, on the edge of what we
know, in contact with the ocean of the unknown, shines the mystery and the
beauty of the world,” Rovelli writes. “And it’s breathtaking.”
Frank Close describes the historical development of nuclear physics, our
understanding of the nucleus, how nuclei form, and the applications of the field in
medicine. Exploring key concepts, he shows how nuclear physics brings the
physics of the stars to Earth.
A history of the neutrino discusses how the atomic particle was sought and
found, and how it allows astronomers to perform more in-depth research about
distant galaxies and stars.
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Antimatter explores a strange mirror world, where particles have identical yet
opposite properties to those that make up the familiar matter we encounter
everyday; where left becomes right, positive becomes negative; and where,
should matter and antimatter meet, the two annihilate in a blinding flash of energy
that makes even thermonuclear explosions look feeble by comparison. It is an
idea long beloved of science-fiction stories--but here, renowned science writer
Frank Close shows that the reality of antimatter is even more fascinating than the
fiction itself. We know that once, antimatter and matter existed in perfect
counterbalance, and that antimatter then perpetrated a vanishing act on a cosmic
scale that remains one of the greatest mysteries of the universe. Today,
antimatter does not exist normally, at least on Earth, but we know that it is real for
scientists are now able to make small pieces of it in particle accelerators, such as
that at CERN in Geneva. Looking at the remarkable prediction of antimatter and
how it grew from the meeting point of relativity and quantum theory in the early
20th century, at the discovery of the first antiparticles, at cosmic rays,
annihilation, antimatter bombs, and antiworlds, Close separates the facts from
the fiction about antimatter, and explains how its existence can give us profound
clues about the origins and structure of the universe. Oxford Landmark Science
books are 'must-read' classics of modern science writing which have crystallized
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big ideas, and shaped the way we think.
What is 'the void'? What remains when you take all the matter away? Can empty
space - 'nothing' - exist? This little book explores the science and the history of
the elusive void: from Aristotle who insisted that the vacuum was impossible, via
the theories of Newton and Einstein, to our very latest discoveries and why they
can tell us extraordinary things about the cosmos. Frank Close tells the story of
how scientists have explored the elusive void, and the rich discoveries that they
have made there. He takes the reader on a lively and accessible history through
ancient ideas and cultural superstitions to the frontiers of current research. He
describes how scientists discovered that the vacuum is filled with fields; how
Newton, Mach, and Einstein grappled with the nature of space and time; and how
the mysterious 'aether' that was long ago supposed to permeate the void may
now be making a comeback with the latest research into the 'Higgs field'. We now
know that the vacuum is far from being 'nothing' - it seethes with virtual particles
and antiparticles that erupt spontaneously into being, and it also may contain
hidden dimensions that we were previously unaware of. These new discoveries
may provide answers to some of cosmology's most fundamental questions: what
lies outside the universe, and, if there was once nothing, then how did the
universe begin?
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Supersymmetry represents the culmination of the search for fundamental
symmetries that has dominated particle physics for 50 years. Traditionally, the
constituents of matter (fermions) were regarded as different from the particles
(bosons) transmitting the forces between them. In supersymmetry, fermions and
bosons are unified. Intended for graduate students in particle physics, and
researchers in experimental and phenomenological supersymmetry, this
textbook, first published in 2007, provides a simple introduction to a previously
formidably technical field. Its elementary, practical treatment brings readers to the
frontier of contemporary research, in particular the experiments at the Large
Hadron Collider. Theories are constructed through an intuitive 'trial and error'
approach. Basic elements of spinor formalism and superfields are introduced,
allowing readers to access more advanced treatments. Emphasis is placed on
physical understanding, and on detailed derivations of important steps. Many
short exercises are included, making for a valuable and accessible self-study
tool.
Examines the effort to discover the Higgs boson particle by tracing the
development and use of the Large Hadron Collider and how its findings are
dramatically shaping scientific understandings while enabling world-changing
innovations.
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