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To Carry out research investigations using quantum field theoretical methods, such as
to Schwinger functional and Feynman integrals.in various forms of radiation theory, in

classical and quantum regimes with single and multi-particle system.
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4 March, 2002

Re: Project SUT1-105-44-12-05

Dr. Saowanee Rattanaphani

Dear Dr. Rattanaphani:

Thank you for sending me the comment of a reader who suggests that the title
of the project may be changed. The title already provided is more appropriat:
as the equation relevant to synchrotron radiation is only one of the many

other equations derived for the first time in this project.

Sincerely,

Prof. Dr. E. B. Manoukian

School of Physics, SUT
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" Quantum Field Theory and Theoretical Physics : Theory and Applications "

Title of the research report should be more specific. This research concerns the
synchrotron radiauion so I suggest the following title
" Quantum Field Theory of Synchrotron Radiation "

or something of that sort ; which U leave it to Prof. Dr. Manoukian to think of the appropriate one.
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To Carry out research investigations using quantum field theoretical methods, such as
to Schwinger functional and Feynman integrals in various forms of radiation theory, in

classical and quantum regimes with single and multi-particle system.
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National Research Council of Thailand 25 October 1999

RESEARCH PROPOSAL

REQUEST FOR FUNDING IN FISCAL YEAR 2001.

CATEGORY OF RESEARCH: Other Research Plans
Science: Physics

PART ‘I: Details of Research Project

1. Name of project: Quantum Field Theory and Theoretical Physics:
Theory and Applications

2. Responsible Organization: School of Physics, Institute of Science,
Suranaree University of Technology.
Tel: 0-44-22-4755, 0-64-22-5867

3. Names of Researchers: Fax: 0-44-22-4185

Prof. Dr. Edouard Berge Manoukian (Principal Investigator)

Ms. Ngamjit Jearnkulprasert, Mr. Seckson Sukkhasena,

Mr. Parut Bantitadawit, Ms. Doojdao Charuchittipan,
Ms. Jarin Osaklung (stuﬁgnts participating in research,
publishing and developing skills for research.)

6. Type of Research: Theoretical and Basic. Theoretical in the sense that it may
have practical implicatioms.

7. Academic Field in which the Project Belongs: Physical Science.

8. Keywords in Research Project:

Quantum Field Theory, Quantum Phenomenae, QED, Renormalization, Radiation,
Relatlivity, Condensed Matter, Mathematical Physics ;
= LY P o 3 v o . . -9 oo
NHHHAUIATOUAY waﬂ'm'ﬂiﬂlﬂﬂ'mqaunu LN sunsua"laww (Renormalization) UATWAANTTURIUAU
NQUEMIHTIE  uRusW  FndiSendnmnans

9. Background and Literature Survey

Tne Nobel Prize in Physics this, year, which will be awarded on 10 December 1999,

has gone to Quantum Field Theory and Renormalization. The latter have become,
Tespectively, the method and criterion for constructing the fundamental interactions
in nature. Undoubtedly, the most important of these fundamental interactions which
dominates occurrences im our world is the electrodynamic one. It is worth quoting

the legendary R. P. Feynman on this: Most of the phenomanae you are familiar with
involve the interaction of light with electrons - all of Chemistry and Biology, for
example. As far as the accuracy of the latter theory, Feynman says: If you were to
measure the distance from Los Angeles to New York [this] accuracy would be exact

to the thickness of a human hair. A detailed account of the intricacies of
renormalization theory emphasizing earlier work of the author is described in my book:
Renormalization, Academic Press, New York,1983. Quantum field theory methods are

quite general in the sense that they may be applied to most aspects of physics

[E. B. Manoukian and P. Bantitadawit, Physica B 269, 115 (1999)] not just in High
Energy Physics. Surprizingly, they may be applied to non-quantum field theory

contexts such as in classical phenomenae [e.g., E. B. Manoukian, Phys. Rev. D 34 (19865u




A. A. Abrikosov, Nucl. Phys. B 382, 581 (1992), M. Pardy, Phys. Lett. 325 (1994).}]
The basic tools of all such investigations have been the so-called Schwinger
functionals and Feyuman integrals. Such methods will be used in investigating
several forms of radiation in the presence of obstacles, to various aspects of
classical and quantum phenomenae with single and multi-particle systems.

10, Objective of Research Project

To carry out research ianvestigations using quantum field theory methods, such as
of Schwinger functional and Feynman integrals in various forms of radiation theory,
in classical and quantum regimes with single and multi-particle systems.

4 ’ at
Tassnsiiseneudonisfssdoniinquijouwmeudn 1dun  Hedduves

SCHWINGER Linz FEYNMAN INTEGRALS Tunquijnsusdsd, #fndwdsmge naszuy
naweymn

11, Expected Bemefits from Research Project

Predicting and learning the physics of the microscopic world for future developments
and applications, and most importantly, paving the way for other researchers such
as our students.

12, End Users of Results of Research Project

All students, scientists inveolved in the advancement of fundamental physics, and,
in particular, our students who will becoming themselves very quickly the physics
specialists of this coming generation.

13, Related Work and Similar Studies

Radiation theory within the auantum field theory setting was initiated by the
legendary Julian Schwinger (Ann. Phys. 96, 304 (1976)) over two decades ago defying
other methods of studies with classical treatments {e.g., J. D. Jackson, Classical
Electrodynamics, Wiley, 1975) which are not only ill formulated and messy but are
unable to include quantum corrections and temperature effects. This has opened the
" way to systematic studies with or without quantum corrections (E. B. Manoukian and
P. Bantitadawit, Physica B 269, 115 (1999), Int. J. Theor. Phys. 38, 897 (1999)).
On the other hand Feynman 1ntegra13 [e.g., D. C. Khandekar et al. “Path-Integral
Methods and their Applications, World Scientific, 1993] have opened the way in
studying problems [A. A. Abrikosov, Nucl. Phys. B 382, 581 (1992)] in non-Feynman
integrals contexts.

14, References

E. B. Manoukiaa, Renormalization, Academic Press, New York {1983).
E. B, Manoukian and P. Bantitadawit, Physica B 269, 115 (1999).
E. B. Manoukian and P. Bantitadawit, Inter. Journ. Theor. Phys. 38 897 (1999)

D. C. Khandekar et al.Path-Integral Methods and Applications, World Scientific
Singapore, (1993).

M. Pardy, Phys. Lett. B 325, 517 (1994).

E. B. Manoukian, Phys. Rev. D 34 3739 (1986).

J. Schwinger, W.~Y. Tsai and T. Erber, Ann. Phys. 96 303 (1976).
A. A. Abrikosov, Nucl. Phys. B 382, 581 (1992).

E. Gozzi et al. Phys. Rev. D 40, 3363 (1989).

15. Research Methodclogy

1. Extensive and regular consultation of journals and research documents at
appropriate librariries in vniversities in Thailand about research carried
out every where else in the world.

2. Developing the methods of studying the computational aspect via quantum field

theory techniques and use some of the most up to date techriques available.
3. The methods developed in step 2 above will be used in radiation theory and in
classical and quantum phenomenae.



16. Scope of Research

Within the context of available methods of field theory, quantum and classical
physics, and the limitations in a theoretical treatment in a world with many
variable parameters, the work is involved with radiatiom theory, with clasdical
and quantum phenomanae with single and multi-particle systems.

17. Duration of Project

The main bulk of the project will be carried out between October 2001 and
September 2002, but will lead to results along the way for various publications.
The project grew out of many earlier ones investigated by the author.

18, Workplan:

Activities Fiscal year 2001

Oct. | Nov | Dec.| Jan.| Feb.|Mar.| Apr| May| June{ July { Aug|Sept.

Literature search, journal
consultation regularly in
libraries in universities

in Thailand

\J

Research

Y

Summarizing and preparing B
reports on developed research

19. Location for Reseach

The research will be carried ont at Suranaree University of Technology, but
extensive use has to be made of libraries for journal consultation in appropriate
universities in Thailand.

20. Equipment

- - n -

21. Itemization of Funds Requested

1. Temporary wages:

Hiring an assistant with some university education 35000
(e.g., B.Sc.) for preparation of mathematical

manuscripts, word processing and graphics. (This is

not a TRA).

2. Service Contracting Costs =-----
3. Compensation =-~------
4, Non-Renewable Materials -----

5. Equipment -------

6. Other
Publication charges awnd/or ordering reprints
Supply: Purchase of research documents, books and } 30000
office supply
- Travelling: Regularly to libraries of Thai Universities 70000
expenses for research, and research journals
consultation
TOTAL 135000

R84
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Prof. Dr. Edouard Berge Manoukian
7.5 _OCTegse, 199
Date
Part IIL : Personal Details
1. Mr. Edouard Berge Manoukian
2. Research code: -----
3. Professor Dr.
4. Educational Background Major
1971 Ph.D Theoretical and Mathematical Physics  Physics University of
Toronto, .Canada
1968 M.Sc. High-Energy Physics and Elementary
Particle Physics Physics McGill University,
Canada
1967 B.Sc. Physics and Mathematics Physics Sir George Williams
(honours) University, Canada

3. Fields of Specialization:
Quantum Field Theory, Renormalization, Quantum Electrodynamics, Relativity and
Gravitation, High~Energy Physies, Radiation Theory, Mathematical Physics.

6. Research in Thailand

Research Publications with several Thai Collaborators

E. B.
E. B.

E. B.
E. B.

Manoukian

Manoukian

Manoukian

Manoukian
Manoukian
Manoukian

Manoukian

FOR MORE RESEARCH

6.1.

6.2. All research

(Princ. Invest.) (with P. Bantitadawit), Physica B 269, 115 (1999).
(Princ. Invest.) (with P. Bantitadawit): Int. Journ. Theor. Phys.

38, 897 (1999).
(Princ. Invest.)} (with P. Sattayatham): Fortsch. Phys. 46, 189 (1998).

(Princ. Invest.) (with C.-H. Eab and A. Ungkitchanukit), Physica B
240, 68 (1997).

(Princ. Invest.) (with A. Ungkitchanukit and C.-H. Eab): Progr. Theor.
Phys. 98, 1 (1997).

(Princ. Invest.) (with A. Ungkitchanukit and C-H. Eab) Hadromic J. 18,
15 (1995).

(Princ. Invest.) (with A. Ungkitchanukit), Int. Journ. Theor. Phys.
33, 1811 (1994).

AND PUBLICATIONS IN THAILAND AND ABROAD SEE THE NEXT THIRTEEN PAGES.

projects completed and published as referred to above.



PUBLICATIONS

PROF. DR. E. B. MANOUKIAN:

BOOKS:

1. RENORMALIZATION (ACADEMIC PRESS, NEW YORK, LONDON, TOKYO, 1983).

2. MODERN CONCEPTS AND THEOREMS OF MATHEMATICAL STATISTICS
(SPRINGER-VERLAG, NEW YORK, LONDON, PARIS, TOKYO, 1986).

3. GUIDE DE STATISTIQUE APPLIQUEE (HERMANN, PARIS, 1986).

4, MATHEMATICAL NONPARAMETRIC STATISTICS (GORDON & BREACH, NEW YORK,
LONDON, PARIS, TOKYO, 1986).

PAPERS : SEE NEXT 12 PAGES) p.p. 2 - 13.

(ALL REFEREED PUBLICATIONS)




PAPERS:

—Equ;valence Between Two Field Theoretical Models Inveolving
Fermion Fields, Nuovo Cimento Lett. 4, 1289 (1970).

-On the Existence of Wave Operators in Time Dependent Potential
Scattering for Long Range Potentials (with E. Prugovecki) } Can.
Journ. Phys. 49, 102 (1971}.

=~Asymptotic Behavior of Spin~Momentum Distribution Observables for
Fermion Fields with Cut-off Self Interaction (with E. Prugovecki)
Commun. Math. Phys. 24, 133 (1972).

-

~-Spin~Momentum Distribution Obsexrvables and Asymptotic Fields for
Fermion Fields with Cut-off Self-Interaction (with E. Prugoveiki)
Nuovo Cimento 10 B, 421 (1972).

-Gravity and Scaling, Phys. Rev. D 5, 2915 (1972).

-Note on Schwinger's Action Principle, Nuovo Cimento Lett. 3, 526
(1972).

-Infrared Behavior in a Model for Quantum Electrodynamics, Can.
Journ. Phys. 51,.2511 (1973}.

-Model for Quantum Electrodynamics, Nuovo Cimento Lett. 6, 639
{1973).

-Asymptotic Behavior of Form Factcrs in PS-PS Coupling with
Electromagnetic Corrections, Nuclear Physics B 66, 535 (1973).

—Quantum Electrodynamics with « Two-Particle » Unitarity: Charged
Spin-0 Bosons, Ann. Phys. 82, 248 (1974).

- ~Stability of the Eigenvalue Condition for the Fine-Structure

Constant « and ShortDistance Behavior in Strong Interaction.I,
Phys. Rev, D 10, 1883 (1974),

-Stability of the Eigenvalue Condition for the Fine-Structure
Constant o and Short-Distance Behavior in Strong Interaction.II,
Phys. Rev. D 10, 1894 (1974).

- High-Energy Behavior in Abelian Gauge Theory, Application to
Y*Decay, and High Energy Estimates for Form Factors, Phys. Rev.
D 11, 3616 (1975).



~-Self-Stress and Renormalization Group, Phys. Rev. D 12, 1199 (19751

~-Fundamental Identity for the Infinite-Order-Zero Nature in Quantum
Electrodynamics, Phys. Rev. D 12, 3365 (1975).

~Vacuum~-Energy Density in Quantum Electrodynamics, Fortschritte der
Physik 24, 325 (1976).

-Boundedness of Electromagnetic Form Factors in Field Theory,
Phys. Lett, 62 B, 457 (1976).

-Generalization and Improvement of the Dyson-Salam Renormalization
Scheme, Phys. Rev., D 14, 966, 2202 (E) (1976).

-Convergence of the Generalized and'Improved Dyson-Salam

Renormalization Scheme, Phys. Rev. D 15, 535 (1977), D253, 1157 (E)
{1982).

-Asymptotic Behavior of Feynman Integrals with Zero-Mass Particles,
Journ. Math. Phys. 18, 1012 (1577).

~High~Energy Behavior of Rernormalized Feynman Amplitudes, Journ.
Math. Phys. 19, 917 (1978).

-lLow-Enerqy Behavior of Massive Field Theories, Acta Phys. Austr.
51, 311 (1979).

-Dimensional Analysis of Feynman Integrands with Bogoliubov
Subtractions, Theor. Math. Phys. 35, 480 (1979).

-Subtractions versus Counterterms, Nuovo Cimento 53 A, 345 (1979).

~Zero-Mass Behavior of Feynman Amplitudes (1), Journ. Math. Phys.
21, 1218 (1980).

-High-Encrgy Behavior of Renormalized Feynman Amplitudes.II, Journ.
Math. Phys. 21, 1662 (1980).

-Dimensional Analysis of Subtracted-Out Feynman Integrands, Journ.
Phys. A.: Math. Gen. 13, 2503 (1980)}.

-Low-Energy Analysis of Subtracted Feynman Amplitudes, Nuovo
Cimento 57 A, 377 (1980).

-On the Decoupling Theorem in Field Theory, Journ. Math. Phys.
22, 572 (1981).

.y .



-Generalized Decoupling Theorem in Quantum Field Theory, Journ.
Math. Phys. 22, 2258 (1981).

-Dimensional Analysis of Subtracted-Out Feynman Integrands.II,
Journ. Phys. G: Nuclear Phys. 7, 1149 (1981).

-General Asymptotic Behavior in Quantum Field Theory, Journ. Phys.
G: Nuclear Phys. 7, 1159 (1981).

-Low-Energy Limit of Feynman Graphs with Non-Negative Dimensionality,
Nuovo Cimento Lett. 32, 198 (1981).

-Bound on the Accuracy of Bartlett's Chi-Square Approximation for

Testing the Homogeneity of Variances, SIAM Journ. Appl. Math. 42,
575 (1982).

~-Class Bn Functions: Convergence of Subtractions, Nuovo Cimento
67 A, 101 (1982).

-Class Bn Functions Property of Feynman Integrals, Journ. Phys. G:
Nuclear Phys. 8, 599 (1982).

-Approximate Critical Values with Error Bounds for Bartlett's Test
of Homogeneity of Variances for Unequal Sample Sizes {(with former
student L. Cyr) Commun. Statist. A 11, 1871 (1982}.

-Low-Energy Limit of Feynman Graphs in Minkowski Space, Nuovo
Cimento Lett. 35, 352 (1982).

-Modification of the «¢Coulomby Interaction at Small Distances in

Finite Quantum Electrodynamics, Phys. Rev. ngi, 3420 (1982).

—Maximum Absolute Error for Bartlett's Chi-Sgquare Approximation
(with former students J.C.M. Giguére and J.M.A. Roy), Journ.
Statist. Comp. Sim. 15, 109 (1982).

-Lower Bounds to Feynman Integrals and Class Hn, Ann. Inst. Henri
Poincaré (Paris) 38, 37 (1983).

~Finiteness. of the Vacuum-Energy Density in Quantum Electrodynamics,
Phys. Rev. D 27, 1299 (1983).

-Decoupling Theorem for Quantum Field Theory in Minkowski Space,
Inter. Journ. Theor. Phys. 22, 315 (1983).

ol



-All Order Treatment of the Electron Propagator Near the Mass Shell
in Quantum Electrodynamics, Nuove Cimento Lett. 37. 271 (1983}.

-On the Neyman-Pearson Fundamental Lemma and Maximization of
Probabilities, Hadronic Journ. 6, 137 (1983).

-Departure of Bartlett's Distribution for the Homogeneity of

Variances for Unequal Sample Sizes from that of Equal Sample Sizes,
Metrika 30, 179 (1983).

-Exact Ground-State Energy-Density in a Non-Trivial Quantum Field
Theory in Four Dimensions, Nuovo Cimento Lett. 38, 318 (1983).

-Landau’s Asymptotic Solution of the Vertex Function in Quantum
Electrodynamics, Phys. Rev. D 27, 1945 (1983).

~Elementary Proof of € » + 0 Limit of Renormalized Feynman Amplitudes,
Journ., Phys. A: Math. Gen. 16, 4131 (1983).

-Theoretical Analysis of Quantum Electrodynamics, Fortschritte der
Physik 32, 315 (1984).

-Proof of the Decoupling Theorem of Field Theory in Minkowski
Space, Journ. Math., Phys. 25, 1519 (1584).

-Treatment of Clesed Fermion Loops in Quantum Electrodynamics,
Europhys. Journ.: Acta Phys. Pol. Bl5, 739 (1984}.

-Asymptotic Distribution of the Non-Null Bartlett Statistic
for the Test of Homogeneity of Scales with Unspecified Underlying
populations and Efficiency of Tests., Journ. Org. Behav. Statist,
1, 33 (1984).

-0n a Field Theory Model with a Bounded Spectrum from Below, Anales.
Fis. A80, 158 (1984).

-Power Counting and Regularization Through Loop Integrations [or
Multiple Feynman Integrals in Minkowski Space, Inter. Journ. Theor.
Phys. 23, 1129 (1984).

~A Class of Toy (Functicnal) Universal Models with Confining

« Monopole » Configurations, Nuovo Cimento Lett. ig, 11 {1984).

—i



-Elementary Proof of € -+ + 0 Limit of Renormalized Feynman
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