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Nuclei and nuclear reactions offer a unique setting for investigating three (and in
some cases even al four) of the fundamental forcesin nature. Nucleli have been
shown — mainly by performing scattering experiments with electrons, muons and
neutrinos — to be extended objects with complex internal structures. constituent
guarks; 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 repul sive 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,
thereis clearly no end in sight for either theoretical or experimental

devel opments 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. Y et, it turns out that the internal structure of the nucleons has
comparatively little influence on the behavior of the nucleonsin nuclei and
nuclear physics — especially nuclear structure and reactions —is thus afield 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. Emphasisis 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 observablesin
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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Nuclel and nuclear reactions offer a unique setting for investigating three (and in some cases even all four) of
the fundamental forcesin nature. Nuclei have been shown —mainly by performing scattering experiments
with electrons, muons and neutrinos — to be extended objects with complex internal structures: constituent
guarks; gluons, whaose 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 forceis 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, thereis 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 nucleonsin nuclei and nuclear physics — especially nuclear structure and reactions—isthus afield 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. Emphasisis 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
observablesin nuclear physics. The end-of-chapter problems serve above al 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 al four) of
the fundamental forcesin nature. Nuclei have been shown —mainly by performing scattering experiments
with electrons, muons, and neutrinos — to be extended objects with complex internal structures. constituent
guarks; gluons, whaose 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 forceis 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, thereis 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 nucleonsin nuclei, and nuclear physics — especially nuclear structure and reactions —isthus afield 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 notesin 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
observablesin nuclear physics. The end-of-chapter problems serve above al to elucidate and detail physica
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:
Brenda Gregg:

The book Nuclear Reactions: An Introduction (Lecture Notes in Physics) gives you the sense of being enjoy
for your spare time. Y ou need to use to make your capable alot more increase. Book can for being your best
friend when you getting anxiety or having big problem along with your subject. If you can make reading

through a book Nuclear Reactions: An Introduction (Lecture Notesin Physics) being your habit, you can get



more advantages, like add your capable, increase your knowledge about a number of or all subjects. You can
know everything if you like available and read a book Nuclear Reactions: An Introduction (Lecture Notesin
Physics). Kinds of book are several. It means that, science reserve or encyclopedia or others. So , how do
you think about this reserve?

Paul Hill:

As people who live in the modest era should be revise about what going on or details even knowledge to
make these keep up with the era and that is always change and progress. Some of you maybe will update
themselves by reading books. It isagood choicein your case but the problems coming to you is you don't
know what type you should start with. This Nuclear Reactions: An Introduction (Lecture Notesin Physics) is
our recommendation to make you keep up with the world. Why, as this book serves what you want and need
inthisera.

Melissa Jackson:

Nuclear Reactions: An Introduction (Lecture Notesin Physics) can be one of your nice books that are good
idea. All of usrecommend that straight away because this e-book has good vocabulary which could increase
your knowledge in words, easy to understand, bit entertaining but nonethel ess delivering the information.
The article writer giving his/her effort to set every word into joy arrangement in writing Nuclear Reactions:
An Introduction (Lecture Notesin Physics) but doesn't forget the main level, giving the reader the hottest
along with based confirm resource info that maybe you can be among it. This great information could drawn
you into completely new stage of crucia considering.

Ronald Folk:

Do you redly one of the book lovers? If yes, do you ever feeling doubt when you are in the book store?
Make an effort to pick one book that you never know the inside because don't assess book by its cover may
doesn't work thisis difficult job because you are scared that the inside maybe not as fantastic asin the
outside look likes. Maybe you answer can be Nuclear Reactions: An Introduction (Lecture Notes in Physics)
why because the excellent cover that make you consider concerning the content will not disappoint you
actually. Theinside or content will be fantastic as the outside or even cover. Y our reading 6th sense will
directly guide you to pick up this book.
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