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The Large Hadron Collider
A Marvel of Technology
EPFL Press Describes the technology and engineering of the Large Hadron collider (LHC), one of the greatest scientiﬁc
marvels of this young 21st century. This book traces the feat of its construction, written by the head scientists
involved, placed into the context of the scientiﬁc goals and principles.

The CERN Larg Hardron Collider
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Accelerator and Experiments
The Quantum Frontier
The Large Hadron Collider
JHU Press Whatever it reveals, the results arising from the Large Hadron Collider will profoundly alter our
understanding of the cosmos and the atom and stimulate amateur and professional scientists for years to come.

The Large Hadron Collider
The Extraordinary Story of the Higgs Boson and Other
Stuﬀ That Will Blow Your Mind
Johns Hopkins University Press As accessible as it is fascinating, The Large Hadron Collider reveals the inner workings
of this masterful achievement of technology, along with the mind-blowing discoveries that will keep it at the center of
the scientiﬁc frontier for the foreseeable future.

Large Hadron Collider
PediaPress
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The Matter of Everything
Twelve Experiments that Changed Our World
Bloomsbury Publishing The astonishing story of twentieth-century physics, told through the twelve experiments that
changed our world 'A splendid idea, vividly carried out: I enjoyed this book enormously' PHILIP PULLMAN 'The perfect
bedside book for anyone who wants to ponder the remarkable achievements of physics' ROBIN INCE 'Fascinating and
highly readable . . . An all-action thriller, laced with some of the most profound ideas humans have ever had' BRIAN
ENO 'A magical tour of the great experiments deﬁning the most incredible century in physics' ANDREW STEELE ----------How did a piece a gold foil completely change our understanding of atoms? What part did a hot air balloon play in the
discovery of cosmic rays? How did the experiments in the run-up to the Large Hadron Collider lead to the invention of
the World Wide Web? Asking questions has always been at the heart of physics, our unending quest to understand the
Universe and how everything in it behaves. How do we know all that we know about the world today? It's not simply
because we have the maths – it's because we have done the experiments. In The Matter of Everything, accelerator
physicist Suzie Sheehy introduces us to the people who, through a combination of genius, persistence and luck, staged
the ground-breaking experiments of the twentieth century that changed the course of history. From the serendipitous
discovery of X-rays in a German laboratory, to the scientists trying to prove Einstein wrong (and inadvertently proving
him right), to the race to split open the atom, Sheehy shows how our most brilliant, practical physicists have shaped
innumerable aspects of how we live today. Radio, TV, the chips in our smartphones, MRI scanners, radar equipment
and microwaves, to name a few: these were all made possible by their determination to understand, and control, the
microscopic. Pulling physics down from the theoretical and putting it in the hands of the people, The Matter of
Everything is a fascinating expedition through the surprising, and occasionally accidental, experiments that
transformed our world, and a celebration of the creative and curious people behind them.
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Cern
Satan's Playground
Page Publishing Inc Could CERN, the creator and birthplace of the World Wide Web, be involved and even be behind
the most ultimate conspiracy in all of history with their science, symmetry, Satanism, paganism, and rituals? This book
is designed as a brief introduction into how CERN is deeply and darkly connected to many world leaders, the Vatican,
the Hollywood elites, the deep state, the Illuminati, and the New World Order. My book takes the reader on a journey
through what is easily one of the most secretive organizations in all of times and is an accessible and very carefully
structured introduction into how it all started, how everything was created with the big bang, almost fourteen billion
years ago, and CERN’s burning desire to recreate those conditions through physics and by colliding particles together
at almost the speed of light and attempting to be like God almighty. They have created the largest machine in the
world and even discovered the god particle, the glue that holds the entire universe together. Why would they build
their nuclear research facility upon the burial grounds of Apollyon the Destroyer? Could CERN be responsible for
releasing the devil from the bottomless pit, from his prison, hell, as written in the Bible in Revelation 9? CERN has long
been accused of opening up black holes that could very well swallow the entire universe, and they even admitted to
this Armageddon-like possibility on several occasions. Behind the scenes, CERN’s insidious plans are to open up
wormholes, Stargates, and portals to other dimensions, not to enter through, but more so to let something evil into
our world. What or who they intend to welcome is known to have many names, such as the horned god, Abaddon,
Apollyon, the Beast, Lucifer, Satan, or as many of us would know to be, the devil. Will CERN share its dangerous dark
matter with a government or military that is dead set on war, world domination, and destruction? Will CERN create a
black hole that swallows the world, or will they release Satan and his legion of demons, locusts, and armies upon the
world as the last days predict and approach?
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An Assessment of U.S.-Based Electron-Ion Collider
Science
National Academies Press Understanding of protons and neutrons, or "nucleons"â€"the building blocks of atomic
nucleiâ€"has advanced dramatically, both theoretically and experimentally, in the past half century. A central goal of
modern nuclear physics is to understand the structure of the proton and neutron directly from the dynamics of their
quarks and gluons governed by the theory of their interactions, quantum chromodynamics (QCD), and how nuclear
interactions between protons and neutrons emerge from these dynamics. With deeper understanding of the quarkgluon structure of matter, scientists are poised to reach a deeper picture of these building blocks, and atomic nuclei
themselves, as collective many-body systems with new emergent behavior. The development of a U.S. domestic
electron-ion collider (EIC) facility has the potential to answer questions that are central to completing an
understanding of atoms and integral to the agenda of nuclear physics today. This study assesses the merits and
signiﬁcance of the science that could be addressed by an EIC, and its importance to nuclear physics in particular and to
the physical sciences in general. It evaluates the signiﬁcance of the science that would be enabled by the construction
of an EIC, its beneﬁts to U.S. leadership in nuclear physics, and the beneﬁts to other ﬁelds of science of a U.S.-based
EIC.

Particle Accelerators, Colliders, and the Story of High
Energy Physics
Charming the Cosmic Snake
Springer Science & Business Media This book takes the readers through the science behind particle accelerators,
colliders and detectors: the physics principles that each stage of the development of particle accelerators helped to
reveal, and the particles they helped to discover. The book culminates with a description of the Large Hadron Collider,
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one of the world’s largest and most complex machines operating in a 27-km circumference tunnel near Geneva. The
book provides the material honestly without misrepresenting the science for the sake of excitement or glossing over
diﬃcult notions. The principles behind each type of accelerator is made accessible to the undergraduate student and
even to a lay reader with cartoons, illustrations and metaphors. Simultaneously, the book also caters to diﬀerent levels
of reader’s background and provides additional materials for the more interested or diligent reader.

Physics at the Large Hadron Collider
Springer Science & Business Media In an epoch when particle physics is awaiting a major step forward, the Large
Hydron Collider (LHC) at CERN, Geneva will soon be operational. It will collide a beam of high energy protons with
another similar beam circulation in the same 27 km tunnel but in the opposite direction, resulting in the production of
many elementary particles some never created in the laboratory before. It is widely expected that the LHC will discover
the Higgs boson, the particle which supposedly lends masses to all other fundamental particles. In addition, the
question as to whether there is some new law of physics at such high energy is likely to be answered through this
experiment. The present volume contains a collection of articles written by international experts, both theoreticians
and experimentalists, from India and abroad, which aims to acquaint a non-specialist with some basic issues related to
the LHC. At the same time, it is expected to be a useful, rudimentary companion of introductory exposition and
technical expertise alike, and it is hoped to become unique in its kind. The fact that there is substantial Indian
involvement in the entire LHC endeavour, at all levels including fabrication, physics analysis procedures as well as
theoretical studies, is also amply brought out in the collection.

The High Luminosity Large Hadron Collider
The New Machine for Illuminating the Mysteries of
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Universe
World Scientiﬁc Publishing Company This book provides a broad introduction to the physics and technology of the High
Luminosity Large Hadron Collider (HL-LHC). This new conﬁguration of the LHC is one of the major accelerator projects
for the next 20 years and will give new life to the LHC after its ﬁrst 15-year operation. Not only will it allow more
precise measurements of the Higgs boson and of any new particles that might be discovered in the next LHC run, but
also extend the mass limit reach for detecting new particles. The HL-LHC is based on the innovative accelerator
magnet technologies capable of generating 11–13 Tesla ﬁelds, with eﬀectiveness enhanced by use of the new
Achromatic Telescopic Squeezing scheme, and other state-of-the-art accelerator technologies, such as
superconducting compact RF crab cavities, advanced collimation concepts, and novel power technology based on high
temperature superconducting links. The book consists of a series of chapters touching on all issues of technology and
design, and each chapter can be read independently. The ﬁrst few chapters give a summary of the whole project, of
the physics motivation and of the accelerator challenges. The subsequent chapters cover the novel technologies, the
new conﬁgurations of LHC and of its injectors as well as the expected operational implications. Altogether, the book
brings the reader to the heart of technologies for the leading edge accelerator and gives insights into next generation
hadron colliders.

The God Particle
If the Universe is the Answer, what is the Question?
Houghton Miﬄin Harcourt The world's foremost experimental physicist uses humor, metaphor, and storytelling to
delve into the mysteries of matter, discussing the as-yet-to-be-discovered God particle.
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Large Hadron Collider Phenomenology
CRC Press With the Large Hadron Collider (LHC) under construction and due to come online in 2007, it is appropriate to
engage in a focused review on LHC phenomenology. At a time when most of the experimental eﬀort is centered on
detector construction and software development, it is vitally important to direct the experimental community and, in
particular, new researchers on the physics phenomena expected from the LHC. Large Hadron Collider Phenomenology
covers the capabilities of LHC, from searches for the Higgs boson and physics beyond the standard model to detailed
studies of quantum chromodynamics, the B-physics sectors, and the properties of hadronic matter at high energy
density as realized in heavy-ion collisions. Written by experienced researchers and experimentalists, this reference
examines the basic properties and potentials of the machine, detectors, and software required for physics analyses.
The book starts with a basic introduction to the standard model and its applications to the phenomena observed at
high energy collisions. Later chapters describe the key technological challenges facing the construction of the LHC
machine, the operating detectors of the LHC, and the vast computing grid needed to analyze the data. In the ﬁnal
sections, the contributors discuss the quark-gluon plasma (QGP), explore questions and predictions for the LHC
program, and examine the physics opportunities of the LHC using information from the forward region. By surveying
the diﬃcult challenges of the LHC development while also assessing the novel processes that the LHC will perform,
Large Hadron Collider Phenomenology aids less seasoned physicists as well as existing researchers in discovering the
numerous possibilities of the LHC.

Searches for Supersymmetric Particles in Final States
with Multiple Top and Bottom Quarks with the Atlas
Detector
Springer Nature This PhD thesis documents two of the highest-proﬁle searches for supersymmetry performed at the
ATLAS experiment using up to 80/fb of proton-proton collision data at a center-of-mass energy of 13 TeV delivered by
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the Large Hadron Collider (LHC) during its Run 2 (2015-2018). The signals of interest feature a high multiplicity of jets
originating from the hadronisation of b-quarks and large missing transverse momentum, which constitutes one of the
most promising ﬁnal state signatures for discovery of new phenomena at the LHC. The ﬁrst search is focused on the
strong production of a pair of gluinos, with each gluino decaying into a neutralino and a top-antitop-quark pair or a
bottom-antibottom-quark pair. The second search targets the pair production of higgsinos, with each higgsino
decaying into a gravitino and a Higgs boson, which in turn is required to decay into a bottom-antibottom-quark pair.
Both searches employ state-of-the-art experimental techniques and analysis strategies at the LHC, resulting in some of
the most restrictive bounds available to date on the masses of the gluino,neutralino, and higgsino in the context of the
models explored.

Beyond Standard Model Phenomenology at the LHC
Springer Science & Business Media This thesis provides an introduction to the physics of the Standard Model and
beyond, and to the methods used to analyse Large Hadron Collider (LHC) data. The 'hierarchy problem', astrophysical
data and experiments on neutrinos indicate that new physics can be expected at the now accessible TeV scale. This
work investigates extensions of the Standard Model with gravitons and gravitinos (in the context of supergravity). The
production of these particles in association with jets is studied as one of the most promising avenues for researching
new physics at the LHC. Advanced simulation techniques and tools, such as algorithms allowing the computation of
Feynman graphs and helicity amplitudes are ﬁrst developed and then employed.

LHC Design Report
LHC Physics
CRC Press Exploring the phenomenology of the Large Hadron Collider (LHC) at CERN, LHC Physics focuses on the ﬁrst
years of data collected at the LHC as well as the experimental and theoretical tools involved. It discusses a broad
spectrum of experimental and theoretical activity in particle physics, from the searches for the Higgs boson and
physics beyond the Standard Model to studies of quantum chromodynamics, the B-physics sector, and the properties
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of dense hadronic matter in heavy-ion collisions. Covering the topics in a pedagogical manner, the book introduces the
theoretical and phenomenological framework of hadron collisions and presents the current theoretical models of
frontier physics. It oﬀers overviews of the main detector components, the initial calibration procedures, and search
strategies. The authors also provide explicit examples of physics analyses drawn from the recently shut down
Tevatron. In the coming years, or perhaps even sooner, the LHC experiments may reveal the Higgs boson and oﬀer
insight beyond the Standard Model. Written by some of the most prominent and active researchers in particle physics,
this volume equips new physicists with the theory and tools needed to understand the various LHC experiments and
prepares them to make future contributions to the ﬁeld.

Physics at the Terascale
John Wiley & Sons Written by authors working at the forefront of research, this accessible treatment presents the
current status of the ﬁeld of collider-based particle physics at the highest energies available, as well as recent results
and experimental techniques. It is clearly divided into three sections; The ﬁrst covers the physics -- discussing the
various aspects of the Standard Model as well as its extensions, explaining important experimental results and
highlighting the expectations from the Large Hadron Collider (LHC). The second is dedicated to the involved
technologies and detector concepts, and the third covers the important - but often neglected - topics of the
organisation and ﬁnancing of high-energy physics research. A useful resource for students and researchers from highenergy physics.

Particle Physics Experiments at High Energy Colliders
John Wiley & Sons Starting from our current understanding of the topic, this advanced textbook describes
experimental detectors and their capabilities in measuring detectable stable particles, before explaining the beneﬁts
of a new powerful collider detector that combines new technologies --
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The Search and Discovery of the Higgs Boson
As a brief introduction to particle physics
Morgan & Claypool Publishers 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. 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.

Non-accelerator Astroparticle Physics
Proceedings of the Sixth School : ICTP, Trieste, Italy,
9-20 July 2001
World Scientiﬁc This volume provides timely coverage of nonaccelerator astroparticle physics. It complements two
volumes prepared for earlier schools. Informative and pedagogical, it can serve as the basis for a modern course on
the subject.The ﬁrst section discusses the fundamentals of particle physics, with reviews of the standard model and
beyond. The section on neutrinos and neutrino oscillations covers topics including neutrino oscillations, short and long
baseline neutrino beams from accelerators, atmospheric and solar neutrinos, neutrinos from gravitational stellar
collapses and neutrino telescopes. Another section deals with dark matter searches. Cosmic rays and astrophysics are
covered with reviews of experiments in space, extreme energy cosmic rays, and gamma ray bursts. Gravitational
waves and gravitational wave detectors are discussed. The ﬁnal section deals with results from accelerators and future
plans for accelerator facilities, computing, and new large and small detectors. Abstracts of the posters presented by
participants at the school give a broad picture of world-wide activities in the ﬁeld.
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Proceedings of the Sixth School on Non-Accelerator
Astropartical Physics
ICTP, Trieste, Italy, 9-20 July 2001
World Scientiﬁc This volume provides timely coverage of nonaccelerator astroparticle physics. It complements two
volumes prepared for earlier schools. Informative and pedagogical, it can serve as the basis for a modern course on
the subject.The ﬁrst section discusses the fundamentals of particle physics, with reviews of the standard model and
beyond. The section on neutrinos and neutrino oscillations covers topics including neutrino oscillations, short and long
baseline neutrino beams from accelerators, atmospheric and solar neutrinos, neutrinos from gravitational stellar
collapses and neutrino telescopes. Another section deals with dark matter searches. Cosmic rays and astrophysics are
covered with reviews of experiments in space, extreme energy cosmic rays, and gamma ray bursts. Gravitational
waves and gravitational wave detectors are discussed. The ﬁnal section deals with results from accelerators and future
plans for accelerator facilities, computing, and new large and small detectors. Abstracts of the posters presented by
participants at the school give a broad picture of world-wide activities in the ﬁeld.

Large Hadron Collider
PediaPress

The Higgs Boson Discovery at the Large Hadron Collider
Springer This book provides a comprehensive overview of the ﬁeld of Higgs boson physics. It oﬀers the ﬁrst in-depth
review of the complete results in connection with the discovery of the Higgs boson at CERN’s Large Hadron Collider
and based on the full dataset for the years 2011 to 2012. The fundamental concepts and principles of Higgs physics are
introduced and the important searches prior to the advent of the Large Hadron Collider are brieﬂy summarized. Lastly,
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the discovery and ﬁrst mensuration of the observed particle in the course of the CMS experiment are discussed in
detail and compared to the results obtained in the ATLAS experiment.

Lepton and Photon Interactions at High Energies
Proceedings of the XXI International Symposium : Fermi
National Accelerator Laboratory, USA, 11-16 August
2003
World Scientiﬁc This volume contains contributions to the XXI International Symposium on Lepton and Photon
Interactions at High Energies, held at the Fermi National Accelerator Laboratory. It gives up-to-date reviews of all
aspects of particle physics, written by leading practitioners in the ﬁeld. The review nature of all the articles makes this
volume more accessible to students and researchers in other ﬁelds of physics. In addition to new experimental data
and advances in theory, the future directions and prospects for the ﬁeld are covered.

Energy Research Abstracts
Hadron models and related New Energy issues
Inﬁnite Study The present book covers a wide-range of issues from alternative hadron models to their likely
implications to New Energy research, including alternative interpretation of low-energy reaction (coldfusion)
phenomena.The authors explored some new approaches to describe novel phenomena in particle physics. M Pitkanen
introduces his nuclear string hypothesis derived from his Topological Geometrodynamics theory, while E. Goldfain
discusses a number of nonlinear dynamics methods, including bifurcation, pattern formation (complex GinzburgLandau equation) to describe elementary particle masses. Fu Yuhua discusses a plausible method for prediction of
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phenomena related to New Energy development.F. Smarandache discusses his unmatter hypothesis, and A. Yefremov
et al. discuss Yang-Mills ﬁeld from Quaternion Space Geometry. Diego Rapoport discusses link between Torsion ﬁelds
and Hadronic Mechanic.A.H. Phillips discusses semiconductor nanodevices, while V. and A. Boju discuss Digital Discrete
and Combinatorial methods and their likely implications to New Energy research. Pavel Pintr et al. describe planetary
orbit distance from modiﬁed Schrodinger equation, and M. Pereira discusses his new Hypergeometrical description of
Standard Model of elementary particles.The present volume will be suitable for researchers interested in New Energy
issues, in particular their link with alternative hadron models and interpretation.While some of these discussions may
be found a bit too theoretical, our view is that once these phenomena can be put into rigorous theoretical framework,
thereafter more 'open-minded' physicists may be more ready to consider these New Energy methods more seriously.
Our basic proposition in the present book is that considering these new theoretical insights, one can expect there are
new methods to generate New Energy technologies which are clearly within reach of human knowledge in the coming
years.

The Particle Zoo
The Search for the Fundamental Nature of Reality
Quercus Publishing What is everything really made of? If we split matter down into smaller and inﬁnitesimally smaller
pieces, where do we arrive? At the Particle Zoo - the extraordinary subatomic world of antimatter, ghostly neutrinos,
strange-ﬂavoured quarks and time-travelling electrons, gravitons and glueballs, mindboggling eleven-dimensional
strings and the elusive Higgs boson itself. Be guided around this strangest of zoos by Gavin Hesketh, experimental
particle physicist at humanity''s greatest experiment, the Large Hadron Collider. Concisely and with a rare clarity, he
demystiﬁes how we are uncovering the inner workings of the universe and heading towards the next scientiﬁc
revolution. Why are atoms so small? How did the Higgs boson save the universe? And is there a Theory of Everything?
The Particle Zoo answers these and many other profound questions, and explains the big ideas of Quantum Physics,
String Theory, The Big Bang and Dark Matter... and, ultimately, what we know about the true, fundamental nature of
reality.
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Pattern Recognition, Tracking and Vertex Reconstruction
in Particle Detectors
Springer Nature This open access book is a comprehensive review of the methods and algorithms that are used in the
reconstruction of events recorded by past, running and planned experiments at particle accelerators such as the LHC,
SuperKEKB and FAIR. The main topics are pattern recognition for track and vertex ﬁnding, solving the equations of
motion by analytical or numerical methods, treatment of material eﬀects such as multiple Coulomb scattering and
energy loss, and the estimation of track and vertex parameters by statistical algorithms. The material covers both
established methods and recent developments in these ﬁelds and illustrates them by outlining exemplary solutions
developed by selected experiments. The clear presentation enables readers to easily implement the material in a highlevel programming language. It also highlights software solutions that are in the public domain whenever possible. It is
a valuable resource for PhD students and researchers working on online or oﬄine reconstruction for their experiments.
.

We Need to Change to Solve the Water Crisis: Humanity
is not a Plague: How 10 Billion People can Exist Together
IWA Publishing We need to change to solve the water crisis. It is impossible for 10 billion people to exist together on
this Earth – as predicted for the year 2100 – unless the ricer part of the world no longer merely focuses on its own
health, prosperity and happiness, and instead starts working seriously on developing a higher consciousness. In this
essay, Cess Buisman sharply analyses some of the problems facing mankind, such as fresh water shortages, whilst
overturning several clichés and oﬀering unexpected, positive solutions. Overpopulation is not the problem; the eﬀects
of our actions on the rest of the world have a much greater impact. ‘Back to nature’ is not the solution, nor is an
overreliance on science and innovation. In fact, large-scale technologies could even increase our problems. The growth
of humanity depends on the growth of our consciousness. We need to change now. We Need to Change to Solve the
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Water Crisis, published by Bornmeer & Noordboe in 2018 as Humanity is not a Plague: How 10 Billion People can Exist
Together

Challenges and Goals for Accelerators in the XXI Century
World Scientiﬁc "The past 100 years of accelerator-based research have led the ﬁeld from ﬁrst insights into the
structure of atoms to the development and conﬁrmation of the Standard Model of physics. Accelerators have been a
key tool in developing our understanding of the elementary particles and the forces that govern their interactions. This
book describes the past 100 years of accelerator development with a special focus on the technological advancements
in the ﬁeld, the connection of the various accelerator projects to key developments and discoveries in the Standard
Model, how accelerator technologies open the door to other applications in medicine and industry, and ﬁnally presents
an outlook of future accelerator projects for the coming decades."--Provided by publisher.

Particle Physics Reference Library
Volume 2: Detectors for Particles and Radiation
Springer Nature This second open access volume of the handbook series deals with detectors, large experimental
facilities and data handling, both for accelerator and non-accelerator based experiments. It also covers applications in
medicine and life sciences. A joint CERN-Springer initiative, the "Particle Physics Reference Library" provides revised
and updated contributions based on previously published material in the well-known Landolt-Boernstein series on
particle physics, accelerators and detectors (volumes 21A,B1,B2,C), which took stock of the ﬁeld approximately one
decade ago. Central to this new initiative is publication under full open access.

Top Quark Physics at Hadron Colliders
Springer Science & Business Media This will be a required acquisition text for academic libraries. More than ten years
after its discovery, still relatively little is known about the top quark, the heaviest known elementary particle. This
extensive survey summarizes and reviews top-quark physics based on the precision measurements at the Fermilab
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Tevatron Collider, as well as examining in detail the sensitivity of these experiments to new physics. Finally, the
author provides an overview of top quark physics at the Large Hadron Collider.

Applications of High Intensity Proton Accelerators Proceedings of the Workshop
World Scientiﬁc This volume captures the contents of the talks given at the Workshop on Applications of High Intensity
Proton Accelerators held at Fermilab Oct 19â"21 2009. This workshop brought together experts from a variety of
disciplines to explore new and profound ways proton accelerators can be used in the future. The workshop explored
uses of such a proton source for producing intense muon kaon and neutrino beams as well as using the intense protons
for new forms of nuclear reactors that go by the name Accelerator Driven Sub-critical systems that promise to increase
our available nuclear fuel supply by orders of magnitude while at the same time solving the nuclear waste problem.
Intense proton beams can also be used to produce short-lived nuclear isotopes that are important in the medical
industry.

Proceedings of the Workshop on Applications of High
Intensity Proton Accelerators
Fermilab, Chicago, 19-21 October 2009
World Scientiﬁc This volume captures the contents of the talks given at the Workshop on Applications of High Intensity
Proton Accelerators held at Fermilab Oct 19ndash;21, 2009. This workshop brought together experts from a variety of
disciplines to explore new and profound ways proton accelerators can be used in the future. The workshop explored
uses of such a proton source for producing intense muon, kaon and neutrino beams as well as using the intense
protons for new forms of nuclear reactors that go by the name Accelerator Driven Sub-critical systems that promise to
increase our available nuclear fuel supply by orders of magnitude while at the same time solving the nuclear waste

17

18

problem. Intense proton beams can also be used to produce short-lived nuclear isotopes that are important in the
medical industry.

Particle Panic!
How Popular Media and Popularized Science Feed Public
Fears of Particle Accelerator Experiments
Springer From novels and short stories to television and ﬁlm, popular media has made a cottage industry of predicting
the end of the world will be caused by particle accelerators. Rather than allay such fears, public pronouncements by
particle scientists themselves often unwittingly fan the ﬂames of hysteria. This book surveys media depictions of
particle accelerator physics and the perceived dangers these experiments pose. In addition, it describes the role of
scientists in propagating such fears and misconceptions, oﬀering as a conclusion ways in which the scientiﬁc
community could successfully allay such misplaced fears through more eﬀective communication strategies. The book is
aimed at the general reader interested in separating fact from ﬁction in the ﬁeld of high-energy physics, at science
educators and communicators, and, last but not least, at all scientists concerned about these issues. About the Author
Kristine M Larsen holds a Ph.D. in Physics and is currently a professor at Central Connecticut State University, New
Britain, CT, in the Geological Sciences Department. She has published a number of books, among them The Women
Who Popularized Geology in the 19th Century (Springer, 2017), The Mythological Dimensions of Neil Gaiman (eds.
Anthony Burdge, Jessica Burke, and Kristine Larsen. Kitsune Press, 2012. Recipient of the Gold Medal for Science
Fiction/Fantasy in the 2012 Florida Publishing Association Awards), The Mythological Dimensions of Doctor Who (eds.
Anthony Burdge, Jessica Burke, and Kristine Larsen. Kitsune Press, 2010), as well as Stephen Hawking: A Biography
(Greenwood Press, 2005) and Cosmology 101 (Greenwood Press, (2007).
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Reviews of Accelerator Science and Technology
Volume 7: Colliders
World Scientiﬁc The idea of colliding two particle beams to fully exploit the energy of accelerated particles was ﬁrst
proposed by Rolf Wideröe, who in 1943 applied for a patent on the collider concept and was awarded the patent in
1953. The ﬁrst three colliders — AdA in Italy, CBX in the US, and VEP-1 in the then Soviet Union — came to operation
about 50 years ago in the mid-1960s. A number of other colliders followed. Over the past decades, colliders deﬁned the
energy frontier in particle physics. Diﬀerent types of colliers — proton–proton, proton–antiproton, electron–positron,
electron–proton, electron-ion and ion-ion colliders — have played complementary roles in fully mapping out the
constituents and forces in the Standard Model (SM). We are now at a point where all predicted SM constituents of
matter and forces have been found, and all the latest ones were found at colliders. Colliders also play a critical role in
advancing beam physics, accelerator research and technology development. It is timely that RAST Volume 7 is
dedicated to Colliders. Contents:High Energy Colliding Beams: What Is Their Future? (B Richter)Proton–Proton and
Proton–Antiproton Colliders (W Scandale)Electron–Positron Circular Colliders (K Oide)Ion Colliders (W Fischer and J M
Jowett) Electron–Proton and Electron–Ion Colliders (I Ben-Zvi and V Ptitsyn) Linear Colliders (A Yamamoto and K
Yokoya)Muon Colliders (R B Palmer) The Photon Collider (J Gronberg)Collider Beam Physics (F Zimmermann)Collision
Technologies for Circular Colliders (E Levichev)Andy Sessler: The Full Life of an Accelerator Physicist (K-J Kim, R J
Budnitz and H Winick) Readership: Physicists and engineers in accelerator science and industry.
Keywords:Colliders;Accelerator Physics;Andrew Sessder;Accelerator Research
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Revealing the Secrets of Energy and Matter
National Academies Press 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 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.

Search for Dark Matter Produced in Association with a
Higgs Boson Decaying to Two Bottom Quarks at ATLAS
Springer This thesis reports on the search for dark matter in data taken with the ATLAS detector at CERN’s Large
Hadron Collider (LHC). The identiﬁcation of dark matter and the determination of its properties are among the highest
priorities in elementary particle physics and cosmology. The most likely candidate, a weakly interacting massive
particle, could be produced in the high energy proton-proton collisions at the LHC. The analysis presented here is
unique in looking for dark matter produced together with a Higgs boson that decays into its dominant decay mode, a
pair of b quarks. If dark matter were seen in this mode, we would learn directly about the production mechanism
because of the presence of the Higgs boson. This thesis develops the search technique and presents the most
stringent production limit to date.

Aspects of WIMP Dark Matter Searches at Colliders and
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Other Probes
Springer This thesis covers several theoretical aspects of WIMP (weakly interacting massive particles) dark matter
searches, with a particular emphasis on colliders. It mainly focuses on the use of eﬀective ﬁeld theories as a tool for
Large Hadron Collider (LHC) searches, discussing in detail the issue of their validity, and on simpliﬁed dark matter
models, which are receiving a growing attention from the physics community. It highlights the theoretical consistency
of simpliﬁed models, which is essential in order to correctly exploit their potential and for them to be a common
reference when comparing results from diﬀerent experiments. This thesis is of interest to researchers (both theorists
and experimentalists) in the ﬁeld of dark matter searches, and oﬀers a comprehensive introduction to dark matter and
to WIMP searches for students and non-experts.
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