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A Treatise on the Analytical Dynamics of Particles and Rigid
Bodies Jul 11 2021

Mechanics: Statics & Dynamics Problem Solver Mar 31 2023
The Problem Solvers are an exceptional series of books that are
thorough, unusually well-organized, and structured in such a way
that they can be used with any text. No other series of study and
solution guides has come close to the Problem Solvers in
usefulness, quality, and effectiveness. Educators consider the
Problem Solvers the most effective series of study aids on the
market. Students regard them as most helpful for their school
work and studies. With these books, students do not merely
memorize the subject matter, they really get to understand it.
Each Problem Solver is over 1,000 pages, yet each saves hours of
time in studying and finding solutions to problems. These
solutions are worked out in step-by-step detail, thoroughly and
clearly. Each book is fully indexed for locating specific problems
rapidly. Detailed treatment of topics in statics, friction,
kinematics, dynamics, energy relations, impulse and momentum,
systems of particles, variable mass systems, and three-
dimensional rigid body analysis. Among the advanced topics are



moving coordinate frames, special relativity, vibrations,
deformable media, and variational methods.

Many-body Problems Nov 14 2021

A Treatise on the Analytical Dynamics of Particles and Rigid
Bodies Jan 17 2022

Problem Solving in Theoretical Physics Aug 24 2022 '"Problem
Solving in Theoretical Physics'' helps students mastering their
theoretical physics courses by posing advanced problems and
providing their solutions - along with discussions of their physical
significance and possibilities for generalization and transfer to
other fields.

Problems in Quantum Theory of Many-particle Systems Apr 07
2021

Theoretical Mechanics of Particles and Continua Dec 08 2023
This two-part text fills what has often been a void in the first-year
graduate physics curriculum. Through its examination of
particles and continua, it supplies a lucid and self-contained
account of classical mechanics — which in turn provides a natural
framework for introducing many of the advanced mathematical
concepts in physics. The text opens with Newton's laws of motion
and systematically develops the dynamics of classical particles,
with chapters on basic principles, rotating coordinate systems,
lagrangian formalism, small oscillations, dynamics of rigid
bodies, and hamiltonian formalism, including a brief discussion
of the transition to quantum mechanics. This part of the book
also considers examples of the limiting behavior of many
particles, facilitating the eventual transition to a continuous
medium. The second part deals with classical continua, including
chapters on string membranes, sound waves, surface waves on
nonviscous fluids, heat conduction, viscous fluids, and elastic




media. Each of these self-contained chapters provides the
relevant physical background and develops the appropriate
mathematical techniques, and problems of varying difficulty
appear throughout the text.

Introduction to Mechanics of Particles and Systems Feb 27 2023
This book is based on the author’s lecture notes for his
Introductory Newtonian Mechanics course at the Hellenic Naval
Academy. In order to familiarize students with the use of several
basic mathematical tools, such as vectors, differential operators
and differential equations, it first presents the elements of vector
analysis that are needed in the subsequent chapters. Further, the
Mathematical Supplement at the end of the book offers a brief
introduction to the concepts of differential calculus mentioned.
The main text is divided into three parts, the first of which
presents the mechanics of a single particle from both the kinetic
and the dynamical perspectives. The second part then focuses on
the mechanics of more complex structures, such as systems of
particles, rigid bodies and ideal fluids, while the third part
consists of 60 fully solved problems. Though chiefly intended as a
primary text for freshman-level physics courses, the book can
also be used as a supplemental (tutorial) resource for
introductory courses on classical mechanics for physicists and
engineers

An Introduction to the Physics of Particle Accelerators Aug 04
2023 This book provides a concise and coherent introduction to
the physics of particle accelerators. It is written for students at
the graduate level in physics and provides the elements to tackle
the main problems regarding cyclic particle accelerators. In
particular, a thorough introduction is given on the topics of such
machines. Phase focusing is also fully treated, together with



fundamental topics like synchrotron radiation and linear and
nonlinear resonances. A chapter is devoted to rf linear
accelerators and rf structures. The chapter on space charge
effects deals with tune-shifts and beam-beam interactions. The
final chapter treats both electron and stochastic cooling, thus
rounding up the treatment of phase-space shrinkage introduced
in the chapter on synchrotron.

The Quantum Mechanical Three-Body Problem Aug 12 2021
The Quantum Mechanical Three-Body Problem deals with the
three-body problem in quantum mechanics. Topics include the
two- and three-particle problem, the Faddeev equations and their
solution, separable potentials, and variational methods. This book
has eight chapters; the first of which introduces the reader to the
quantum mechanical three-body problem, its difficulties, and its
importance in nuclear physics. Scattering experiments with three-
particle breakup are presented. Attention then turns to some
concepts of quantum mechanics, with emphasis on two-particle
scattering and the Hamiltonian for three particles. The chapters
that follow are devoted to the Faddeev equations, including those
for scattering states and transition operators, and how such
equations can be solved in practice. The solution of the Faddeev
equations for separable potentials and local potentials is
presented, along with the use of Padé approximation to solve the
Faddeev equations. This book concludes with an appraisal of
variational methods for bound states, elastic and rearrangement
scattering, and the breakup reaction. A promising variational
method for solving the Faddeev equations is described. This book
will be of value to students interested in three-particle physics
and to experimentalists who want to understand better how the
theoretical data are derived.



Computational Many-Particle Physics Mar 07 2021 Looking for
the real state of play in computational many-particle physics?
Look no further. This book presents an overview of state-of-the-
art numerical methods for studying interacting classical and
quantum many-particle systems. A broad range of techniques
and algorithms are covered, and emphasis is placed on their
implementation on modern high-performance computers. This
excellent book comes complete with online files and updates
allowing readers to stay right up to date.

Problems and Solutions in Nuclear Physics Mar 19 2022 The
book uses to help students that study nuclear physics. The book
contains 242 tasks and solutions in different fields, involving
nuclear physics such as accelerators (which accelerate the
particles and calculate the relative mass and velocity of the
particle), nuclear reactors, nuclear fission inside the reactor core,
radioactivity, decay of the particle such as alpha and beta, and
gamma decay. Many tasks that include the radiation doses. The
book uses many of concepts such as: binding energy, kinetic
energy and radius of nuclei, wavelength of the particle such as
electron, proton and neutron. There are tasks about the density
of nuclear material, heat equilibrium and collision, which occur
between these particles and nuclei of the target, produce by these
collision two types of scattering, they are elastic and inelastic
scattering of the particle. The angle of the scattering plays an
important role in the calculation of Kinetic energy and
momentum. The book also includes appendix with tables of
physical constants related to these tasks. This is includes a table
of radioactive isotopes. Student can be used this book to help him
to develop his acknowledge of the many topics related to nuclear
energy in general, and especially nuclear physics.



A Treatise on the Analytical Dynamics of Particles and Rigid
Bodies May 09 2021 This Is A New Release Of The Original 1917

Edition.

Dynamics of Particles and Rigid Bodies Apr 19 2022 A unique
approach to teaching particle and rigid body dynamics using
solved illustrative examples and exercises to encourage self-
learning The study of particle and rigid body dynamics is a
fundamental part of curricula for students pursuing graduate
degrees in areas involving dynamics and control of systems.
These include physics, robotics, nonlinear dynamics, aerospace,
celestial mechanics and automotive engineering, among others.
While the field of particle and rigid body dynamics has not
evolved significantly over the past seven decades, neither have
approaches to teaching this complex subject. This book fills the
void in the academic literature by providing a uniquely
stimulating, ‘““flipped classroom” approach to teaching particle
and rigid body dynamics which was developed, tested and refined
by the author and his colleagues over the course of many years of
instruction at both the graduate and undergraduate levels.
Complete with numerous solved illustrative examples and
exercises to encourage self-learning in a flipped-classroom
environment, Dynamics of Particles and Rigid Bodies: A Self-
Learning Approach: Provides detailed, easy-to-understand
explanations of concepts and mathematical derivations Includes
numerous flipped-classroom exercises carefully designed to help
students comprehend the material covered without actually
solving the problem for them Features an extensive chapter on
electromechanical modelling of systems involving particle and
rigid body motion Provides examples from the state-of-the-art
research on sensing, actuation, and energy harvesting



mechanisms Offers access to a companion website featuring
additional exercises, worked problems, diagrams and a solutions
manual Ideal as a textbook for classes in dynamics and controls
courses, Dynamics of Particles and Rigid Bodies: A Self-Learning
Approach is a godsend for students pursuing advanced
engineering degrees who need to master this complex subject. It
will also serve as a handy reference for professional engineers
across an array of industrial domains.

The Many-body Problem May 21 2022

Elementary Particles with Internal Structure in External Fields:
Physical problems Sep 24 2022 The book represents a systematical
development of several rarely used or new mathematical
techniques to construct new wave equations for elementary
particles. On this ground, it develops the quantum mechanics of
the particles with additional electromagnetic structures in
presence of external electromagnetic fields, and, on the curved
space-time background, it details many new exactly solvable
problems in the field. In Volume II, the wave equations for
particles of spin 0, 1/2, 1 with additional intrinsic structure (such
as polarizability, anomalous magnetic moment, quadrupole
electric moment, DarwinCox structure) are solved for several
special types of external electric and magnetic fields, in
Minkowski flat space and in spaces with simple non-Euclidean
geometry: hyperbolic Lobachevsky and spherical Riemann
models. The main attention is focused on new and additional
effects which are due to the more general structure of the wave
equations in presence of external fields. The following problems
are considered: reflection of spin () and spin 1 particles by an
effective (geometrical) medium; Schrodinger and Dirac particles
in electric field on the background of Lobachevsky and Riemann



models (LR-models); Dirac-K ?ahler boson in LR-models;
spinless particle with polarizability in Coulomb and magnetic
fields; spin 1/2 particle with anomalous magnetic moment in
homogeneous magnetic and electric fields, and in Coulomb field;
spin 1 particle (ordinary and with polarizability) in external
magnetic field; spin 1 particle with anomalous magnetic and
quadrupole moment in magnetic and electric fields; spinless
DarwinCox particle with intrinsic structure in external electric
and magnetic fields in Euclid, Lobachevsky and Riemann
models; fermion with two masses in presence of magnetic field.
Critical Problems in Physics Jul 03 2023 The past century has
seen fantastic advances in physics, from the discovery of the
electron, x-rays, and radioactivity, to the era of incredible solid
state devices, computers, quarks and leptons, and the standard
model. But what of the next? Many scientists think we are on the
threshold of an even more exciting new era in which
breakthroughs in a startling variety of directions will produce
significant changes in our understanding of the natural world. In
this book, a group of eminent scientists define and elaborate on
these new directions. Ed Witten and Frank Wilczek discuss string
theory and the future of particle physics; Donald Perkins
describes the search for neutrino oscillations; Alvin Tollestrup
reveals dreams of a muon collider at Fermilab to probe the heart
of "elementary'' particles; and Robert Palmer anticipates a new
generation of particle accelerators. Thibault Damour reviews
classical gravitation and the relevant new high-precision
experiments; Kip Thorne describes the exciting future for
gravitational wave astronomy; and Paul Steinhardt examines the
recent breakthroughs in observational cosmology and explains
what future experiments might reveal. James Langer explores



nonequilibrium statistics and relates it to the origins of
complexity; Harry Swinney takes an experimentalist's view of the
emergence of order in seemingly chaotic systems; and John
Hopfield describes an extremely unusual dynamical system--the
human brain. Bruce Hillman, M. D., discusses the recent
developments in imaging techniques that have brought about
outstanding advances in medical diagnostics. T.V. Ramakrishnan
looks at high-temperature superconductors, which could
eventually revolutionize the solid-state technology on which
society is already highly dependent.

Old and New Problems in Elementary Particles Jun 14 2024 Old
and New Problems in Elementary Particles provides information
pertinent to elementary-particle physics. This book examines the
types of problems facing high-energy physicists. Comprised of 20
chapters, this book starts with an overview of the fundamental
properties of Dirac poles, with emphasis on the spin, the electric-
dipole moment, and the mass. This text then examines the
applications of supergain antenna, which is an interesting
cautionary model against an oversimplified application of the
notion of indeterminacy. Other chapters explain the uninhibited
adoption of a uniform and natural experimental definition of
resonance or particle with respect to hadrons. This book
illustrates as well how insight into strong-interaction dynamics
may be improved by a precise definition of the particle-resonance
concept. The final chapter deals with the derivation of the
Alder-Weisberger relation, which links the ratio of the two weak
coupling constants of the nucleon with an integral over pion
absorption cross-sections. Physicists and researchers will find this
book useful.

Mean Value and Correlation Problems Connected with the



Motion of Small Particles Suspended in a Turbulent Fluid Jan 09
2024

Problems on Statistical Mechanics Dec 28 2022 A thorough
understanding of statistical mechanics depends strongly on the
insights and manipulative skills that are acquired through the
solving of problems. Problems on Statistical Mechanics provides
over 120 problems with model solutions, illustrating both basic
principles and applications that range from solid-state physics to
cosmology. An introductory chapter provides a summary of the
basic concepts and results that are needed to tackle the problems,
and also serves to establish the notation that is used throughout
the book. The problems themselves occupy five chapters,
progressing from the simpler aspects of thermodynamics and
equilibrium statistical ensembles to the more challenging ideas
associated with strongly interacting systems and nonequilibrium
processes. Comprehensive solutions to all of the problems are
designed to illustrate efficient and elegant problem-solving
techniques. Where appropriate, the authors incorporate extended
discussions of the points of principle that arise in the course of
the solutions. The appendix provides useful mathematical
formulae.

Student Solutions Manual for Thornton and Marion's Classical
Dynamics of Particles and Systems Jun 09 2021 The Student
Solutions Manual contains detailed solutions to 25 percent of the
end-of-chatper problems, as well as additional problem-solving
techniques.

Introduction to Particle Cosmology Dec 16 2021 This book
introduces the basic concepts of particle cosmology and covers all
the main aspects of the Big Bang Model (expansion of the
Universe, Big Bang Nucleosynthesis, Cosmic Microwave




Background, large scale structures) and the search for new
physics (inflation, baryogenesis, dark matter, dark energy). It
also includes the majority of recent discoveries, such as the
precise determination of cosmological parameters using
experiments like WMAP and Planck, the discovery of the Higgs
boson at LHC, the non-discovery to date of supersymmetric
particles, and the search for the imprint of gravitational waves on
the CMB polarization by Planck and BICEP. This textbook is
based on the authors’ courses on Cosmology, and aims at
introducing Particle Cosmology to senior undergraduate and
graduate students. It has been especially written to be accessible
even for those students who do not have a strong background in
General Relativity and quantum field theory. The content of this
book is organized in an easy-to-use style and students will find it
a helpful research guide.

Problems in Particle Physics Apr 12 2024

Statistical Physics of Particles Sep 05 2023 Statistical physics has
its origins in attempts to describe the thermal properties of
matter in terms of its constituent particles, and has played a
fundamental role in the development of quantum mechanics.
Based on lectures taught by Professor Kardar at MIT, this
textbook introduces the central concepts and tools of statistical
physics. It contains a chapter on probability and related issues
such as the central limit theorem and information theory, and
covers interacting particles, with an extensive description of the
van der Waals equation and its derivation by mean field
approximation. It also contains an integrated set of problems,
with solutions to selected problems at the end of the book and a
complete set of solutions is available to lecturers on a password
protected website at www.cambridge.org/9780521873420. A




companion volume, Statistical Physics of Fields, discusses non-
mean field aspects of scaling and critical phenomena, through the
perspective of renormalization group.

Classical Mechanics May 01 2023 The series of texts on Classical
Theoretical Physics is based on the highly successful courses
given by Walter Greiner. The volumes provide a complete survey
of classical theoretical physics and an enormous number of
worked out examples and problems.

Problems And Solutions On Quantum Mechanics (Second
Edition) Jan 29 2023 This volume is a comprehensive compilation
of carefully selected questions at the PhD qualifying exam level,
including many actual questions from Columbia University,
University of Chicago, MIT, State University of New York at
Buffalo, Princeton University, University of Wisconsin and the
University of California at Berkeley over a twenty-year period.
Topics covered in this book include the basic principles of
quantum phenomena, particles in potentials, motion in
electromagnetic fields, perturbation theory and scattering theory,
among many others.This latest edition has been updated with
more problems and solutions and the original problems have also
been modernized, excluding outdated questions and emphasizing
those that rely on calculations. The problems range from
fundamental to advanced in a wide range of topics on quantum
mechanics, easily enhancing the student's knowledge through
workable exercises. Simple-to-solve problems play a useful role as
a first check of the student's level of knowledge whereas difficult
problems will challenge the student's capacity on finding the
solutions.

Problems And Solutions On Atomic, Nuclear And Particle
Physics (this Is Divided Into Four Parts) Nov 26 2022




Particles and Fundamental Interactions: Supplements, Problems
and Solutions May 13 2024 This volume is an exercises and

solutions manual that complements the book ''Particles and
Fundamental Interactions'' by Sylvie Braibant, Giorgio
Giacomelli, and Maurizio Spurio. It aims to give additional
intellectual stimulation for students in experimental particle
physics. It will be a helpful companion in the preparation of a
written examination, but also it provides a means to gaining a
deeper understanding of high energy physics. The problems
proposed are sometimes true and important research questions,
which are described and solved in a step-by-step manner. In
addition to the problems and solutions, this book offers fifteen
Supplements that give further insight into topical subjects related
to particle accelerators, signal and data acquisition systems and
computational methods to treat them.

Problems in Quantum Theory of Many-particle Systems Oct 14
2021

Dynamics of Particles and Rigid Bodies Nov 07 2023 This 2006
book is intended for undergraduate courses in dynamics. The
work is a unique blend of conceptual, theoretical, and practical
aspects of dynamics generally not found in dynamics books at the
undergraduate level. In particular, in this book the concepts are
developed in a highly rigorous manner and are applied to
examples using a step-by-step approach that is completely
consistent with the theory. In addition, for clarity, the notation
used to develop the theory is identical to that used to solve
example problems. The result of this approach is that a student is
able to see clearly the connection between the theory and the
application of theory to example problems. While the material is
not new, instructors and their students will appreciate the highly




pedagogical approach that aids in the mastery and retention of
concepts. The approach used in this book teaches a student to
develop a systematic approach to problem-solving.

Trapped Charged Particles Jul 23 2022 At Les Houches in
January 2015, experts in the field of charged particle trapping
came together for the Second Winter School on Physics with
Trapped Charged Particles. This textbook collates the lectures
delivered there, covering the fundamental physics of particle
traps and the different types of applications of these devices.
Taken as a whole, the book gives an overview of why traps for
charged particles are important, how they work, their special
features and limitations, and their application in areas such as
precision measurements, mass spectrometry, optical clocks,
plasma physics, antihydrogen creation, quantum simulation and
quantum information processing. Chapters from various world
experts include those on the basic properties of Penning traps and
RF traps, as well as those covering important practical aspects
such as vacuum systems, detection techniques, and different types
of particle cooling, including laser cooling. Each individual
chapter provides information and guidance on the application of
the above methods. Additionally, each chapter is complemented
by fully worked problems and solutions, making Trapped
Charged Particles perfect for advanced undergraduate and
postgraduate students new to this topic. Contents:Penning
TrapsRadiofrequency TrapsThe Guiding Center
ApproximationToroidal SystemsUltrahigh Vacuum for Trapped
IonsLaser Cooling Techniques Applicable to Trapped IonsNon-
Laser Cooling TechniquesNumerical Simulations of Ion Cloud
DynamicsPlasmas in Penning TrapsPlasma ModesRotating Wall
Technique and Centrifugal SeparationCorrelations in Trapped



PlasmaAutoresonanceAntihydrogen Physicslon Coulomb
Crystals and Their ApplicationsCold Molecular Ions in
TrapsPrecise Tests of Fundamental Symmetries with Trapped
TonsTrapped-Ion Optical Frequency Standards Readership:
Advanced undergraduate and postgraduate students studying the
field of trapped charged particles.

Particle and Astroparticle Physics Mar 11 2024 This book
presents more than 200 problems, with detailed guided solutions,
spanning key areas of particle physics and astrophysics. The
selected examples enable students to gain a deeper understanding
of these fields and also offer valuable support in the preparation
for written examinations. The book is an ideal companion to
Introduction to Particle and Astroparticle Physics:
Multimessenger Astronomy and its Particle Physics Foundations,
written by Alessandro De Angelis and Mario Pimenta and
published in its second edition in Springer’s Undergraduate
Lecture Notes in Physics series in 2018. It can, however, also be
used independently. The present book is organized into 11
chapters that match exactly those in the companion textbook, and
each of the exercises is given a title to facilitate identification of
the subject within that book. Some new exercises have been
added because they are considered helpful on the basis of the
experience gained by teachers while using the textbook. Beyond
students on relevant courses, exercises and solutions in particle
and astroparticle physics are of value for physics teachers and to
all who seek aid to self-training.

Mean Value and Correlation Problems connected with the
Motion of Small Particles suspended in a turbulent fluid Jun 21
2022

Classical Dynamics of Particles and Systems Feb 15 2022




Classical Dynamics of Particles and Systems presents a modern
and reasonably complete account of the classical mechanics of
particles, systems of particles, and rigid bodies for physics
students at the advanced undergraduate level. The book aims to
present a modern treatment of classical mechanical systems in
such a way that the transition to the quantum theory of physics
can be made with the least possible difficulty; to acquaint the
student with new mathematical techniques and provide sufficient
practice in solving problems; and to impart to the student some
degree of sophistication in handling both the formalism of the
theory and the operational technique of problem solving. Vector
methods are developed in the first two chapters and are used
throughout the book. Other chapters cover the fundamentals of
Newtonian mechanics, the special theory of relativity,
gravitational attraction and potentials, oscillatory motion,
Lagrangian and Hamiltonian dynamics, central-force motion,
two-particle collisions, and the wave equation.

Problems and Solutions on Atomic, Nuclear and Particle Physics
Feb 10 2024 Atomic and Molecular Physics : Atomic Physics
(1001--1122) - Molecular Physics (1123--1142) - Nuclear Physics :
Basic Nuclear Properties (2001--2023) - Nuclear Binding Energy,
Fission and Fusion (2024--2047) - The Deuteron and Nuclear
forces (2048--2058) - Nuclear Models (2059--2075) - Nuclear
Decays (2076--2107) - Nuclear Reactions (2108--2120) - Particle
Physics : Interactions and Symmetries (3001--3037) - Weak and
Electroweak Interactions, Grand Unification Theories
(3038--3071) - Structure of Hadros and the Quark Model
(3072--3090) - Experimental Methods and Miscellaneous Topics :
Kinematics of High-Energy Particles (4001--4061) - Interactions
between Radiation and Matter (4062--4085) - Detection



Techniques and Experimental Methods (4086--4105) - Error
Estimation and Statistics (4106--4118) - Particle Beams and
Accelerators (4119--4131).

Physics of Many-particle Systems Oct 26 2022

Current Problems in Elementary Particle and Mathematical
Physics Jun 02 2023

Solving Practical Engineering Mechanics Problems Oct 06 2023
Intro -- Acknowledgments -- Topic K-1 -- 1.1 Determining
Velocity and Acceleration of Particles by Given Equations of
Motion -- 1.2 Sample Problem -- 1.3 Solution -- Topic K-2 -- 2.1
Determination of Velocities and Accelerations of Particles of
Rigid Bodies Being in Translational and Rotational Motions -- 2.2
Sample Problem -- 2.3 Solution -- Topic K-3 -- 3.1 Determination
of Velocities of Rigid Body in Plane Motion -- 3.2 Sample
Problem -- 3.3 Solution -- Topic K-4 -- 4.1 Determination of
Velocities and Accelerations of Points of Rigid Body in Plane
Motion -- 4.2 Sample Problem -- 4.3 Solution -- Topic K-5 -- 5.1
Determination of Absolute Velocity and Absolute Acceleration of
Particle -- 5.2 Sample Problem -- 5.3 Solution -- Topic K-6 -- 6.1
Determination of Absolute Velocity and Absolute Acceleration of
Particle in Rotational Transfer Motion -- 6.2 Sample Problem --
6.3 Solution -- Author Biography -- Blank Page

Introduction to Particle and Astroparticle Physics Feb 03 2021
This book, written by researchers who had been professionals in
accelerator physics before becoming leaders of groups in
astroparticle physics, introduces both fields in a balanced and
elementary way, requiring only a basic knowledge of quantum
mechanics on the part of the reader. The new profile of scientists
in fundamental physics ideally involves the merging of knowledge
in astroparticle and particle physics, but the duration of modern



experiments is such that people cannot simultaneously be
practitioners in both. Introduction to Particle and Astroparticle
Physics is designed to bridge the gap between the fields. It can be
used as a self-training book, a consultation book, or a textbook
providing a “modern” approach to particles and fundamental
interactions.

Current Problems in Elementary Particle and Mathematical
Physics Sep 12 2021
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