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in this edition of the book only minor changes have been made in some chapters in the chapter on
nuclear models ch ix the discussions on the individual particle model has been shortened to some
extent and the relevant reference have been added where the readers can get the details

the main parts of this book have been developed from lecture notes for a course in introduction to
nuclear physics that were given at massachusetts institute of technology for a number of years

the book describes the basics of atomic and nuclear physics related phenomena and the physics of
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nuclear reactors and the instruments and applications for the same the flow of the chapters in the
book gradually moves from atomic physics then to quantum physics and finally to nuclear physics

the third edition of a classic book basic ideas and concepts in nuclear physics sets out in a clear
and consistent manner the various elements of nuclear physics divided into four main parts the
constituents and characteristics of the nucleus nuclear interactions including the strong weak and
electromagnetic forces an introduction to nuclear structure and recent developments in nuclear
structure research the book delivers a balanced account of both theoretical and experimental
nuclear physics for students studying the topic in addition to the numerous revisions and updates
to the previous edition to capture the developments in the subject over the last five years the book
contains a new chapter on the structure and stability of very light nuclei as with the previous
edition the author retains a comprehensive set of problems and the book contains an extensive
and well chosen set of diagrams he keeps the book up to date with recent experimental and
theoretical research provides mathematical details as and when necessary and illustrates topics
with box features containing examples of recent experimental and theoretical research results

updated and expanded edition of this well known physics textbook provides an excellent
undergraduate introduction to the field this new edition of nuclear and particle physics continues
the standards established by its predecessors offering a comprehensive and highly readable
overview of both the theoretical and experimental areas of these fields the updated and expanded
text covers a very wide range of topics in particle and nuclear physics with an emphasis on the
phenomenological approach to understanding experimental data it is one of the few publications
currently available that gives equal treatment to both fields while remaining accessible to
undergraduates early chapters cover basic concepts of nuclear and particle physics before
describing their respective phenomenologies and experimental methods later chapters interpret
data through models and theories such as the standard model of particle physics and the liquid
drop and shell models of nuclear physics and also discuss many applications of both fields the
concluding two chapters deal with practical applications and outstanding issues including
extensions to the standard model implications for particle astrophysics improvements in medical
imaging and prospects for power production there are a number of useful appendices other
notable features include new or expanded coverage of developments in relevant fields such as the
discovery of the higgs boson recent results in neutrino physics research to test theories beyond the
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standard model such as supersymmetry and important technical advances such as penning traps
used for high precision measurements of nuclear masses practice problems at the end of chapters
excluding the last chapter with solutions to selected problems provided in an appendix as well as
an extensive list of references for further reading companion website with solutions odd humbered
problems for students all problems for instructors powerpoint lecture slides and other resources as
with previous editions the balanced coverage and additional resources provided makes nuclear and
particle physics an excellent foundation for advanced undergraduate courses or a valuable general
reference text for early graduate studies

nuclear physics provides a clear and concise introduction to the subject fundamentals aside the
book reviews the evolution of the subject from its emergence to its present day advancements and
critically examines the future directions of nuclear and particle physics the book brings together
the essence of nuclear particle and cosmic ray physics serving as an ideal text for undergraduate
students

in this very short introduction 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 frank close shows how nuclear physics brings the physics of the stars to
earth

this book introduces the current understanding of the fundamentals of nuclear physics by referring
to key experimental data and by providing a theoretical understanding of principal nuclear
properties it primarily covers the structure of nuclei at low excitation in detail it also examines
nuclear forces and decay properties in addition to fundamentals the book treats several new
research areas such as non relativistic as well as relativistic hartree fock calculations the synthesis
of super heavy elements the quantum chromodynamics phase diagram and nucleosynthesis in
stars to convey to readers the flavor of current research frontiers in nuclear physics the authors
explain semi classical arguments and derivation of its formulae in these ways an intuitive
understanding of complex nuclear phenomena is provided the book is aimed at graduate school
students as well as junior and senior undergraduate students and postdoctoral fellows it is also
useful for researchers to update their knowledge of diverse fields of nuclear structure the book
explains how basic physics such as quantum mechanics and statistical physics as well as basic
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physical mathematics is used to describe nuclear phenomena a number of questions are given
from place to place as supplements to the text

this textbook is a unique and ambitious primer of nuclear physics which introduces recent
theoretical and experimental progresses starting from basics in fundamental quantum mechanics
the highlight is to offer an overview of nuclear structure phenomena relevant to recent key findings
such as unstable halo nuclei superheavy elements neutron stars nucleosynthesis the standard
model lattice quantum chromodynamics Igcd and chiral effective theory an additional attraction is
that general properties of nuclei are comprehensively explained from both the theoretical and
experimental viewpoints the book begins with the conceptual and mathematical basics of quantum
mechanics and goes into the main point of nuclear physics nuclear structure radioactive ion beam
physics and nuclear reactions the last chapters devote interdisciplinary topics in association with
astrophysics and particle physics a number of illustrations and exercises with complete solutions
are given each chapter is comprehensively written starting from fundamentals to gradually reach
modern aspects of nuclear physics with the objective to provide an effective description of the
cutting edge in the field

introductory nuclear physics

originally published in 1948 this provides an introduction to the principal ideas necessary for an
understanding in the experimental side of nuclear physics part one traces the growth of the
necessity of the concepts nuclear atom and atomic nucleus possessing internal structure for the
progress of research in physics whilst parts two three and four summarise the developments of the
subject

the present edition of the book is revised as per the ugc syllabus questions and problems at the
end of each chapter have been up dated many new solved examples are included in this edition
certain topic have been added so that students from some universities where the syllabus has
been modified and upgraded may benefit besides being a text book we hope that this benifit
students appearing at the ias amie and other competitive examinations

dr s b patel is professor of physics bombay university he has taught physics for more than twenty
years at the b sc and m sc levels at ramnarain ruia college bombay he earned his ph d in nuclear
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physics from tifr bombay university in 1976 later he was involved in post doctoral research at the
lawrence berkeley laboratory california his field of specialization is nuclear spectroscopy

nuclear physics designed as a textbook for graduate students deals with the size shape and
properties of nuclei the electric and magnetic moments the strong nuclear force that binds
nucleons the nuclear structure various nuclear models the shell model nilsson s model the
collective model and unified model radioactive decays such as the alpha beta and gamma decays
nuclear and heavy ion reactions and synthesis of transuranic elements the strutinsky shell
correction the effect of parity violation in weak interaction elementary particle interactions with
nuclei and the quark structure of the nucleon are also briefly discussed

nuclear physics delves into the study of atomic nuclei along with their interactions and constituents
it also includes the study of other forms of nuclear matter such as protons and neutrons nuclear
physics is the sub field of physics which is applied in many other fields such as nuclear medicine
nuclear power ion implantation in materials engineering and magnetic resonance imaging particle
physics evolved out of nuclear physics and the two fields are taught in close association particle
physics deals with the study of the nature of the particles that constitute matter and radiation the
current research in nuclear physics is focused on the study of nuclei under extreme conditions such
as excitation energy and high spin this book is a valuable compilation of topics ranging from the
basic to the most complex advancements in the field of nuclear physics from theories to research
to practical applications case studies related to all contemporary topics of relevance to this field
have been included herein as this area of study is emerging at a rapid pace the contents of this
book will help the readers to understand the modern concepts and applications of the subject
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