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Preface

Ever since I wrote my book on Quantum Mechanics, I wished to follow
it up with another book on Relativistic Quantum Mechanics and Quan-
tum Field Theory as a sequel, since most of the Universities have a two-
semester course in M.Sc. (Physics), one on Quantum Mechanics and the
other on Relativistic Quantum Mechanics and Quantum Field Theory.

In the meantime, the book on “Relativistic Quantum Mechanics” by
R. Parthasarathy has come out in addition to the already published work
“The First Book on Quantum Field Theory” by Lahri and Pal from the
present publisher. This has made me more hesitant to go ahead with the
project and hence the delay in completing the manuscript of the book.
Hence one may rightly ask, what is the need for another book when there
are so many excellent books on the subject?

In Chennai, December-January is the season for music festivals. There
are very many music concert halls, to which the people flock together to
listen to the musicians of their choice. Most of the musicians sing almost
the same songs but with different flavours. The discerning public not only
enjoy the different flavours and the small variations in style but welcome
the variety in unison and the music connoisseurs wax eloquent on the
unity in diversity.

Thus each author has his own style of presentation and a distinct
approach to the subject. In the same way, I have developed my own style
of presentation and a distinctive approach to the subject. A discerning
student will find some topics in one book more intelligible than in other
books and he would wish to refer to more books to have a holistic view
of the subject.

In that spirit, I have gathered courage to venture on the publication
of this book. I have been greatly fascinated by Feynman’s intuitive ap-
proach to Quantum Electrodynamics which has given a visual picture of
the processes that we study and a thumb rule for calculating the matrix
elements. As Schwinger once remarked, Feynman has indeed carried the
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Quantum Electrodynamics to the “masses”. More than Feynman, it was
Dyson who had popularized Feynman diagrams and demonstrated that
Feynman'’s intuitive approach is equivalent to the more general field the-
oretic approach of Tomonago and Schwinger. You will find in this book
the highlights of Feynman’s contribution and how it leads to the same
results that one can arrive by the Quantum Field Theory.

Chapters 1 to 5 deal with single particle relativistic wave equations
and Feynman'’s approach to Quantum Electrodynamics. Chapters 6 to 10
deal with the elements of Quantum Field Theory and how one can apply
it to the study of Quantum Electrodynamics. It is shown that Quantum
Field Theory is more general and applicable not only to electromagnetic
interaction but has the potential of being extended to weak interaction
and strong interaction. Thus the Quantum Field Theory has unified the
three of the four known fundamental interactions, electromagnetic, weak
and strong interactions. Only the gravitational interaction lies outside its
purview.

It is being felt that the Quantum Field Theory should be the low-
energy limit (less than 1000 GeV) of a more fundamental theory. String
Theory and String Theory with super-symmetry known as Superstring
theory seem to be the potential candidates for such a more fundamental
theory which is applicable to all the four fundamental interactions. The
last chapter on Recent Developments deals with the emerging scenario on
this subject.

The author has not made any serious effort to include all the refer-
ences. Some original papers have been cited in the text as footnote and
some books and review articles are included in the Bibliography at the
end.

A notable feature of this book is the inclusion of review questions,
problems and solutions to problems at the end of each chapter which will
definitely promote a clearer and deeper understanding and appreciation
of the subject. The author welcomes any suggestion for improvement and
he can be contacted by email: vdevanathan@hotmail.com.

One cannot expect the reader to start from the first page and go to
the last page in a sequential order. Notations and symbols are defined
usually in the text when they are first introduced. The difficulty that
a reader usually faces is in deciphering notations and symbols when he
wants to refer to any specific topic. To help such a reader, I have appended
Appendix A: List of Symbols and Notations.

For the past several years, I had the privilege of organizing the Summer
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Training Programmes in Physics (STPIP) for the post-graduate students
in Physics, under the joint auspices of the University of Madras, Tamil
Nadu Academy of Sciences and the Science City. This has enabled me
to interact with the present and past students and the faculties and sus-
tain my interest in bringing out this book. Thanks are due to Dr. M.
Anandakrishnan, Dr. P. Iyamperumal, Dr. J. Devasenapathy, Dr. V.
Ravichandran, Dr. A. Stephen and all the members of the Department of
Nuclear Physics for extending their fullest cooperation to me in organizing
these summer programs.

I am grateful to Dr. K. Sivaji for making available all the relevant
literature on the subject and to Mr. S. Gopinath for offering the soft-
ware support. Special thanks are due to Mr. N. K. Mehra, Managing
Director of Narosa Publishing House for readily agreeing to undertake
the publication of this book and tolerating the inordinate delay in my
submission of the camera-ready manuscript.

In conclusion, I wish to thank the members of my family for their
tolerance and support that they have extended to me in completing this
project.

V. Devanathan
March 2011
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