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Nuclei and nuclear reactions offer a unique setting for investigating three (and in
some cases even all four) of the fundamental forces in nature. Nuclei have been
shown – mainly by performing scattering experiments with electrons, muons and
neutrinos – to be extended objects with complex internal structures: constituent
quarks; gluons, whose exchange binds the quarks together; sea-quarks, the
ubiquitous virtual quark-antiquark pairs and last but not least, clouds of virtual
mesons, surrounding an inner nuclear region, their exchange being the source of
the nucleon-nucleon interaction.

The interplay between the (mostly attractive) hadronic nucleon-nucleon
interaction and the repulsive Coulomb force is responsible for the existence of
nuclei; their degree of stability, expressed in the details and limits of the chart of
nuclides; their rich structure and the variety of their interactions. Despite the
impressive successes of the classical nuclear models and of ab-initio approaches,
there is clearly no end in sight for either theoretical or experimental
developments as shown e.g. by the recent need to introduce more sophisticated
three-body interactions to account for an improved picture of nuclear structure
and reactions. Yet, it turns out that the internal structure of the nucleons has
comparatively little influence on the behavior of the nucleons in nuclei and
nuclear physics – especially nuclear structure and reactions – is thus a field of
science in its own right, without much recourse to subnuclear degrees of
freedom.

This book collects essential material that was presented in the form of lectures
notes in nuclear physics courses for graduate students at the University of
Cologne. It follows the course's approach, conveying the subject matter by
combining experimental facts and experimental methods and tools with basic
theoretical knowledge. Emphasis is placed on the importance of spin and orbital
angular momentum (leading e.g. to applications in energy research, such as
fusion with polarized nuclei) and on the operational definition of observables in
nuclear physics. The end-of-chapter problems serve above all to elucidate and
detail physical ideas that could not be presented in full detail in the main text.
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Readers are assumed to have a working knowledge of quantum mechanics and a
basic grasp of both non-relativistic and relativistic kinematics; the latter in
particular is a prerequisite for interpreting nuclear reactions and the connections
to particle and high-energy physics.
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Nuclei and nuclear reactions offer a unique setting for investigating three (and in some cases even all four) of
the fundamental forces in nature. Nuclei have been shown – mainly by performing scattering experiments
with electrons, muons and neutrinos – to be extended objects with complex internal structures: constituent
quarks; gluons, whose exchange binds the quarks together; sea-quarks, the ubiquitous virtual quark-antiquark
pairs and last but not least, clouds of virtual mesons, surrounding an inner nuclear region, their exchange
being the source of the nucleon-nucleon interaction.

The interplay between the (mostly attractive) hadronic nucleon-nucleon interaction and the repulsive
Coulomb force is responsible for the existence of nuclei; their degree of stability, expressed in the details and
limits of the chart of nuclides; their rich structure and the variety of their interactions. Despite the impressive
successes of the classical nuclear models and of ab-initio approaches, there is clearly no end in sight for
either theoretical or experimental developments as shown e.g. by the recent need to introduce more
sophisticated three-body interactions to account for an improved picture of nuclear structure and reactions.
Yet, it turns out that the internal structure of the nucleons has comparatively little influence on the behavior
of the nucleons in nuclei and nuclear physics – especially nuclear structure and reactions – is thus a field of
science in its own right, without much recourse to subnuclear degrees of freedom.

This book collects essential material that was presented in the form of lectures notes in nuclear physics
courses for graduate students at the University of Cologne. It follows the course's approach, conveying the
subject matter by combining experimental facts and experimental methods and tools with basic theoretical
knowledge. Emphasis is placed on the importance of spin and orbital angular momentum (leading e.g. to
applications in energy research, such as fusion with polarized nuclei) and on the operational definition of
observables in nuclear physics. The end-of-chapter problems serve above all to elucidate and detail physical
ideas that could not be presented in full detail in the main text.

Readers are assumed to have a working knowledge of quantum mechanics and a basic grasp of both non-
relativistic and relativistic kinematics; the latter in particular is a prerequisite for interpreting nuclear
reactions and the connections to particle and high-energy physics.
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Editorial Review

From the Back Cover
Nuclei and nuclear reactions offer a unique setting for investigating three (and in some cases even all four) of
the fundamental forces in nature. Nuclei have been shown – mainly by performing scattering experiments
with electrons, muons, and neutrinos – to be extended objects with complex internal structures: constituent
quarks; gluons, whose exchange binds the quarks together; sea-quarks, the ubiquitous virtual quark-antiquark
pairs and, last but not least, clouds of virtual mesons, surrounding an inner nuclear region, their exchange
being the source of the nucleon-nucleon interaction.
 
The interplay between the (mostly attractive) hadronic nucleon-nucleon interaction and the repulsive
Coulomb force is responsible for the existence of nuclei; their degree of stability, expressed in the details and
limits of the chart of nuclides; their rich structure and the variety of their interactions. Despite the impressive
successes of the classical nuclear models and of ab-initio approaches, there is clearly no end in sight for
either theoretical or experimental developments as shown e.g. by the recent need to introduce more
sophisticated three-body interactions to account for an improved picture of nuclear structure and reactions.
Yet, it turns out that the internal structure of the nucleons has comparatively little influence on the behavior
of the nucleons in nuclei, and nuclear physics – especially nuclear structure and reactions – is thus a field of
science in its own right, without much recourse to subnuclear degrees of freedom.

This book collects essential material that was presented in the form of lectures notes in nuclear physics
courses for graduate students at the University of Cologne. It follows the course's approach, conveying the
subject matter by combining experimental facts and experimental methods and tools with basic theoretical
knowledge. Emphasis is placed on the importance of spin and orbital angular momentum (leading e.g. to
applications in energy research, such as fusion with polarized nuclei), and on the operational definition of
observables in nuclear physics. The end-of-chapter problems serve above all to elucidate and detail physical
ideas that could not be presented in full detail in the main text.
 
Readers are assumed to have a working knowledge of quantum mechanics and a basic grasp of both non-
relativistic and relativistic kinematics; the latter in particular is a prerequisite for interpreting nuclear
reactions and the connections to particle and high-energy physics.
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Users Review

From reader reviews:

Jaime Leflore:

In this 21st one hundred year, people become competitive in each and every way. By being competitive right
now, people have do something to make these survives, being in the middle of the actual crowded place and
notice simply by surrounding. One thing that occasionally many people have underestimated that for a while
is reading. Sure, by reading a e-book your ability to survive boost then having chance to endure than other is



high. In your case who want to start reading any book, we give you that Nuclear Reactions: An Introduction
(Lecture Notes in Physics) book as beginning and daily reading reserve. Why, because this book is more than
just a book.

Gail Brasfield:

Do you among people who can't read satisfying if the sentence chained inside the straightway, hold on guys
this aren't like that. This Nuclear Reactions: An Introduction (Lecture Notes in Physics) book is readable by
means of you who hate those straight word style. You will find the facts here are arrange for enjoyable
looking at experience without leaving even decrease the knowledge that want to give to you. The writer
involving Nuclear Reactions: An Introduction (Lecture Notes in Physics) content conveys prospect easily to
understand by most people. The printed and e-book are not different in the written content but it just different
as it. So , do you still thinking Nuclear Reactions: An Introduction (Lecture Notes in Physics) is not loveable
to be your top listing reading book?

Mary Flynn:

The e-book with title Nuclear Reactions: An Introduction (Lecture Notes in Physics) contains a lot of
information that you can find out it. You can get a lot of benefit after read this book. That book exist new
know-how the information that exist in this publication represented the condition of the world today. That is
important to yo7u to learn how the improvement of the world. This specific book will bring you in new era
of the glowbal growth. You can read the e-book on your own smart phone, so you can read that anywhere
you want.

Ryan Donahue:

As a university student exactly feel bored to be able to reading. If their teacher expected them to go to the
library as well as to make summary for some book, they are complained. Just minor students that has
reading's internal or real their hobby. They just do what the teacher want, like asked to the library. They go
to generally there but nothing reading very seriously. Any students feel that looking at is not important,
boring along with can't see colorful photos on there. Yeah, it is being complicated. Book is very important
for you. As we know that on this period of time, many ways to get whatever we want. Likewise word says,
many ways to reach Chinese's country. So , this Nuclear Reactions: An Introduction (Lecture Notes in
Physics) can make you feel more interested to read.
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