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Subject : Request the payment of research allocation for fiscal year. i ... Installment no,
Gou dgmuaemsaaiulfouaswani
To: Director of Institute of research and development
awddmds e e Wiaan /'E@ e dafin dninin
Asl, a member of Institute of
= : s ‘
amwege] / -------------- Wiudugampunisitennmiinede Yszdd

was allocated university research funding for fiscal
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year i
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W dmuduiaiu , S 1. T

for the amount of baht,

=Sh.
o

aa o & ) oo i s = - o 1 ]
Hrudreoyiddndueamyumsdimiadutivandfolnsims Aanan dsziam
I request the payment of research allocation monies for the Installment no.

» o
Lﬂuhuquﬁuﬁqﬁu ............... 15000 ... ERTRTUCUNUUOY, VW (s SRR B NADY
for the amount of baht
----- etenteten e s nian e nmnncnasnrmes e s nmeenennneeeend DINUTEUIUNITTION AT

as the following expense estimates:

. AdndmIndszneudy
Tempoarary Wages Consisting of :

fdrdeiiuqugal . Simenen BATUABUAL. ... e U';/ ....... 1"
Research assistant Wages (degree) amount per manth
TBYTE. @ou Swan. boant Wudu 299 L um
for duration of months No. of employees total amount per month
L] L - oo = » -
aduddeilogugd. DATUABUDT ..ot UM
Research assistant Wages (degree) ' amount per month.
L1272 LTRSS wou S fu IR TTE TS U™
for duration of months  No. of employees total amount * per month
mfunuuTIsRou SAIIRBuAL........... um
Monthly employee at per month
STUT@Y....e DY S S TRty | 1T TR L Um
for duration of months = No. of employees total amount baht
AdnauauTe e Sesviuat. ..U
Daily employee at... per day
ITUSR N UM AU
for duration of days No. of employees

Totaling




' 8 o [
2. mweuunuldaed uaziag dsznsudau
" Compensation, service contracting and nonrenewable materials expenses

sueilitic. ddlabese. vaarching v intermel L dhaRu U

total amount baht

omlme 6N TLAC s LTI TR 1500, L um

total amount ~ baht

Beeks, amdimlermational sourmele i, Li‘_lumu...............'{.:j.‘?.?‘./,,- UYm

total amount baht

Lenferenee in, Tnodend TP LTI VHROR w00 um

total amount baht

Pestoge., Xerax..copy.and. Jox U 3000 e
’ total amount baht
Momveeripl  publieation cnd reprml charges. . afhudu......... J290 LM

total amount baht

Transperiation. s Whulu.....L 200 um

total amount ‘ baht

......... e e MY

' total amount baht

................................................................................. U ee e U

tatal amourt baht

TWooeeiria, H,*’/G/ ...... um
Totaling baht

- t-"l - Ly
TaFounuive IlsaRnsaneyla
Your approval is hereby requested.
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(«rmua*«Ldum ........................ )

wami Inzan1s3dn
Head of project
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Head of research Department Dean
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1. To derive the pionium wave function, and its energy shift and decay width due to strong

interaction.

2. To study both the strong and electromagnetic decay processes of pionium.
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1. To derive the pionium wave function, and its enegy shift and decay width due to strong
interaction.

2. To study both the strong and electromagnetic decay processes of pionium.
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The result will be published in international journal and will also be presented in local conference
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Subject: Request the payment of research allocation for fiscal year Installment no,

Gou A wsensaotuiduasian

To: Director of Instituie of research and developmem
dy 9 . ‘ " @ ¥ 5w a
ATVUTALN . foadndn it | dndm 3‘.&@.’.‘ ............................. A TuUnam
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= rl
C oy @ln ] Yo a @ o - ar )
e FOSIRERT s Rudueanyunisifuoinumiineds ezl
was allocated university research funding for fiscal
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a o o o
LU e WU MWL v AR aY
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FEOELIA. . Ju Au AU Ym.
for duration of days No. of employees total amount baht
W PMHA0. um

Totaling baht



2 Fimammui‘?fﬁauua:’fﬁq ﬂi:navﬁw
Compensation, service contracting and nonrenewable materials expenses

La5gienhibie dalabase seardmna vio itermet enlmen Sudu. 1500 LU
total amount baht
o Bosks and | irteenationel jogendls Wadu. 1,500 Um
' total amount baht
Latanlevence i Thadload SHTTC T 4.000,.5 . AT
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................................................................................. S
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................................................................................. Wl W
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School of Physics, Institute of Science, Suranaree University of Technology
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School of Physics, Institute of Science, Suranaree University of Technology
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Associate Prof. Dr. Prasart Suebka

School of Physics,. Institute of Science, ‘Suranaree University of Technology
111 University Avenue, Muang District, Nakhon Ratchasima 30000
Tel: 044-224186
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Asst. Prof. Dr. Yupeng Yan

School of Physics, Institute of Science, Suranaree University of Technology
111 University Avenue, Muang District, Nakhon Ratchasima 30000
Tel: 044-224188
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Pionium, cncrgy shift and width of pionic atomic states, pion-pion scattering length, Sturmian function

7. ANMdAY HnvallywiniimisisesazmmuniuenmsiingIdos

Pionium (77~ 71'+ Atomic States) is a bound state mainly by Coulomb interaction, consisting of a
positively and negatively charged pion. The strong interaction between the two pions also play a role, lcading to
an energy shift from the Coulomb energy (E=-1.86 keV) and distorting the hydrogen-like wave function at short
distance (a few fm). The lifetime of the ¢xotic atom is dominated by the charge-exchange process to two neutral
pions. Its decay width is proportional to the square of the atomic wave function at zero pion separation and to the
square of A =a, —a,, the difference betweén the isoscalar and isotensor S—wave pion-pion scattering lengfhs.
The predicted value for the pionium lifetime in the ground state, according to the chiral perturbation theory at

leading and next-to-leading orde; in isospin breaking, is of the order of 3 x107" seconds [1,2,3,4].



Any reasonable prediction of the pionium lifetime and the decay processes must be based on accurate

- knowledge of the wave function of the pionium state. However, the evaluation of the pionium wave function has

been a challenge to numerical methods. Required is an approach, which is able to overcome the longstanding

problem, that is, account for both the strong short-range interaction and the long-range Coulomb force. Up to
now, the wave function of the pionium state has not been worked out in a proper way.

A suilable numerical approach based on Sturmian function has been employed to solve the nucleon-
antinucleon bound state problem for local and nonlocal potentials [5,6]. The approach accounts for both the
strong and the Coulomb interactions and the temsor coupling, and provides directly the wave function of
protonium and nucleon-antinucleon deep bound states with complex binding energies £ = E, —i(I'/2). The
pionium problem could be solved in the same way to obtain both the wave function and the complex binding

enecrgies,

8. Saqilszasduealnsan1s3dy Objective
1. To derive the pionium wave function, and its enegy shift and decay width due to strong interaction.

2. To study both the strong and electromagnetic decay processes of pionium.

9. slaminmndiesld%y uasmiaaivhnams3shdilssTand (i‘l]‘iﬂg]ﬁl%;!.ﬂd)
1. To gain new knowledge about pionium and its decayé
2. To gain more understanding of quark models and strong interactions
3. Participation of graduate students as research assistant provides an opportunity for developing manpower

with capability to conduct research in the area of nuclear and particle physics.

10. nquinSenseuuannu@a (Conceptual framework) (lsagdines)

The aim of the work is to work out the wave function of pionium and its strong interaction energy shift
and decay width. Various versions of potentials will be employed, including the popular ones in market at
moment and the ones which we may work out ourselves in meson-exchange models and quark models. After
the wave function is worked out, we may come to study the poinium decays, starting from the most important
process to 7°7°to the electromagnetic process to € €, in various models. Model calculations will be
compared with the coming experimental data to determine which theoretical models are more reasonable. The
DIRAC experiment [7] is to measure the pionium lifetime with 10% accuracy in order to determine the value

A = a, — a, with 5% precision in a model independent way [8].
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1. A. Gall, J. Gasser, V.E. Lyubovitskij, and A. Rusetsky, Phys. Lett. B462, 335 (1999)
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The wave function, energy shift and decay width of pionium will be studied in the Sturmian function approach
for various model potentials. We will work out all the relevant formulae with the aid of Mathematica and

carry out the numerical calculations in both Mathematica and Fortran. The theoretical predictions will be

compared with the experimental data.

13. VO ULUAUDINIT 108

Meson exchange models and quark models will be employed.

14, szaznaiiiinigise uazamiiinsmaneuas / nieudoya

Duration of this project is one year, December 2002 - November 2003

Y. Yan, and R. Tegen, Phys. Rev. D56, 1596 (1997)

G. Colangelo, J. Gasser, and H. Luetwyler, Phys.Lett. B488, 261 (2000)
G. Colangelo, J. Gasser, and H. Luetwyler, Nucl.Phys. B603, 125 (2001)

School of physics, Institute of Science, Suranaree University of Technology

111 University Avenue, Muang District, Nakhon Ratchasima 30000.

Qccasionally at Chulalongkorn Univ., Mahidol Univ. and Srinakharinwirot Univ. Libraries.

»
15. weumssuivnunasalnsamsise (vszytumeulnuazidon)

J. Gasser, V.E. Lyubovitskij, A, Rusetsky, and A. Gall, Phys. Rev. D64, 016008 (2001)

B. Adeva, ef al, Proposal to the SPSLC, CERN/SPSLC 95-1, SPSLC/P284, (1994)
A. Lanaro (on behalf of the DIRAC Collaboration), PiN Newslett, 15, 270 (1999)

Activities First Year (December.2002 — November 2003)
1 2 | 3|4 | 5|6 (789 1011|112
Formula Development X X[ X ]|X X
Numerical Calculation XI1X|X|[X|X
Report, Publication X | X
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16. uwummwmmmniﬂau ‘H‘JEIH%’Iﬂ'I‘ﬂQUgﬂQNIﬂ]ﬁN'Iﬂ
The result will be published in international journal and will also be presented in local conference such as the
Annual Conference of the Science and Technology of Thailand.

17. gilnsaiduilvlumisida @i

]
Y]

17.1 gilnsalmsideniiognda available
1. Personal computer
2. Laser printer

17.2 gilnsalmsiteiideamstiiuiy
None
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18.1 swazBeasuylszanafimueve (eweilfieueve) ammiiniiulsznndng (Tﬂm@ﬁﬁyum)
First year (December 2002 — November 2003)

1emsmidae Suauiui
IHUDYD/U N
o. nuAARIFIAT,
A
Part-time research assistant 2 x 6,400 Baht 12,800 1
Total 12,800’ "
lo. HUAAAIABLUNY '
(hill)
o. mnaaideon
Scientific database searching via internet online and TIAC 3,000
Books and international journals 5,000
Conference in Thailand 8,000
Postage, Xerox copy and fax 6,200
Manuscript publication and reprint charges 5,000
Transportation 10,000
Total 37,200 |
&. NUIAATITG
(laifi)
& Mamngmet
(it
Total 50,000 |
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1. Name : Dr. Prasart Suebka

2. Code of NRCT : 38100104

3. Present Position Associate Professor of Physics,
Dean, Institute of Science
Chairman (acting), School of Remote Sensing
Member of the Suranaree University of Technology Academic Senate
Member of the National Dean of Science Council
Distinguished Member of Technology Ratchathani College,
Ubon Ratchathani, Thailand
Disting uished Member of Rajabhat Institute Nakhon Ratchasima,

Thailand.

4. Contact Address Institute of Science, Suranaree University of Technology
Nakhon Ratchasima 30000, Thailand
Tel : (+66) —44-224188
Fax : (+66) 44224185

Email : prasant@ccs.sut.ac.th

5. Educational Bachelor of Education (Honours) Sri Nakharinwirot University at Prasaramit (1972)
Master of Science (Physics), Chulalongkom University (1974)
Master of Science (Physics), Indiana University (1980)
Doctor of Philosophy (Physics), Arizona State University (1983)
National Defense College, Thailand (2000)

6. Field of Specialization : Theoretical Physics,
Computational Physics
Superfluidity
WKB Approximation,

Particle — Antiparticle Interaction



7. . Research Experiences

7.1 Director of research project

Not available

7.2 Head of research project

NN Atoms in Paris Potential

7.3 Completed research project and selected publications

1.

Chan, C. K., P. Suebka and P. Lu, “Higher-Order WKB Phase Shifts for the Heavy-lon Optical Potential”,
Phys. Rev. C 24, 2035, (1981).

Suebka, P., C. X. Chan, Z. C Kang and P. Lu, “Uniformly Approximated WKB Method as used for the
Calculation of Phase Shifts in Heave-lon Collision Problems”. Phys. Rev. C 29, -

844, (1984).

Suebka, P. and Pao Lu. “The T-Dependence Spectrum of He II”, Phys. Rev. B 31, 1603, (1985).

Lu, P. and P. Suebka, “On-the Calculated Cross Section of Fusion Reaction”, Letter A 1 Nuovo Cimento
42, 145, (1985).

Lu. P. and P. Suebka, “Mechanism of Anomalous of Increase of the Specific Heat of Helium 11 near the
A-point”, Phys. Rev. B 36, 760, (1587).

Suebka, P. and Y. Yan, NN Atoms in Paris Potential, The Secend Asia Pacific

Conference on Few Body Problems in Physies, Shanghai, China, 2002. (to be published

in Modern Physics Letter A)

7.4 Research project in pragress
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1. Name: Dr. Yupeng Yan

2. Code of NRCT: Not available

3. Current position: Assistant Professor

4. Contact address:
School of Physics, Institute of Science, Suranarece University of Technology
Nakhon Ratchasima 30000, Thailand
Tel: (+66)-44-224289, Fax: (+66)-44-224185

Email: yupeng(@ccs.sut.ac.th

5. Educational background:
1984 B.Sc. (Physics), Nankai University, China
1987 M.Sc. (Physics), Nankai University, China

1994 Ph.D. (Physics), Tuebingen University, Germany

6. Field of specialization: Quark structure and hadron dynamics in topics like:
Antinucleon physics, Exotic hadrens, Hadron propertiee?., Hadron-Hadron interaction, strangeness content

of the nucleon and heavy-ion callision

7. Research experiences:
7.1 Director of research project:

Not available

7.2 Head of research project
1. SUT Research Grant 1999-2000, Proton-Antiproton Annihilation into two Mesons at Rest and in
Flight
2. RGIJ Program I: Proton-Antiproton Interaction in Quark Models, 1998 — present
3. RG] Program II: Proton-Antiproton Annihilation, 1998 — present

4. RGJ Program III: Low-Energy Pion-Proton Processes in Chiral Models, 2001 — present



5. RGJ Program ['V: Two-Pion and Two-Kaon Bound States in Chiral Quark Models, 2001 — present

7.3 Completed research project and selected publications

0. SUT Research Grant 1999-2000, Proton-Antipraton Annihilation into two Mesons at Rest and
in Flight

1. ZXHENG Yu-Ming, CHU Zi-Li, FUCHS Christian, FAESSLER Amand, XIAO Wu, HUA Da-Ping,
YAN Yu-Peng, Transverse Flow of Kaons in Heavy-Ion Collisions, Chin. Phys. Lett. 19 (2002)
926

2. Y. Yan and R. Tegen, NN Scattering and Nucleon Quark Core, ScienceAsia 27 (2001) 251-259

3. R.Tegen, JN. Thomas and Y. Yan, Why Neutrinos Oscillate, South African J. of Sci. 98 (2002)
147

4. Y. Yan and R. Tegen, The Neutrino in Elementary Particle Physics — Wthat is New? Suranaree J.
Sci. Techno. Vol. 8, 196 (2001)

5. Y. Yan, Baryon Structure and Baryon Interaction, CCAST (World Laboratory) Workshop Series:
Volume 129 (2001).

6. Y. Yanand R. Tegen, On the Quark Substructure of the Hydrogen Nucleus, Suranaree J. Sci.
Techn. Vol. 7, 42 (2000)

7. Y.Yanand R. Tegen, Prdton-Annproton to ﬁvo Pions and two Kaons in Baryon Exchange and
Meson Pole Diagrams, Nucl. Phys. A648, 89 (1999).

8. Y. Yanand R. Tegen, Scale Invariance of g_A/g_V in Dirac-scalar and Dirac-vector Quark
Confining Potentials, ISMPE 13 (1998)

9. Y. Yan, T. Gutsche, R. Thierauf, A. Muhn and A, Faes_sler, Cuasinuclear Nucleon-Antinucleon
Bound States in the Quark Annihilation Model, ). Phys. G23, 605 (1997)

10. Y. Yan, R. Tegen, T. Gutsche and A. Faessler, Nucleon-Antinucleon Bound States and Sturmian
Function Method, Phys. Rev. C56, 1596 (1997).

11. Y. Yan and R. Tegen, Role of Tensor Meson Pole and Delta Exchange Diagrams in Proton-
Antiproton ta two Pions, Phys. Rev. C534, 1441 (1996)

12, A.Muhn, T. Gutsche, R. Thierauf, Y. Yan and A. Faessler, Proton-Antiproton Annihilation into
Two Mesons in the Quark Annihilation Model Including Final State Interaction, Nucl, Phys.
A598, 285 (1996)

13. R. Thierauf, T. Gutsche, Y. Yan, A. Muhm and A. Faessler, The Non-Relativistic Quark Model
and Nucleon-Antinucleon Interaction, Nucl. Phys, A588, 783 (1995).



14, Y. Yan, S.W. Huang and A. Faessler, 4 Microscopic Quark Model of Pion Nucleon to Kaon
Sigma Reactions for Heavy Ion Collisions, Phys. Lett. B354, 24 (1995)
7.4 Research project in progress
1. NRCT Project: High Energy Heavy-Ion Collision, March 2002 — February 2003
2. RGIJ Program I: Proton-Antiproton Interaction in Quark Models, 1998 — present
3. RGJ Program II: Proton-Antiproton Annihilation, 1998 — present
4. RGJ Program III: Low-Energy Pion-Proton Processes in Chiral Models, 2001 — present
5. RGJ Program I'V: Two-Pion and Two-Kaon Bound States in Chiral Quark Models, 2001 ~ present
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