i il | i |
@ ASUNET
dmalal) cila glaal) A8l




e ]
@ ASUNET
dmalal) cila glaal) A8l

e ]|t oy Gl | et
@ ASUN ET

Ao Sy 3258 385




o | e | A
@ ASUNET

dmalal) cila glaal) A8l

il i et

plid g )Saall g (9 SN (35 31
.

Lebiausi g L g a3 1 Balal) O audied) Al aedd
Sl il A ¢y 98 ) 3B 2DEY) oda e

kil oo Ty aDIEY) 038 Jadas
00 40-20 (3o dpsead 4y s 35 4 5ia 20 — 15 (e Bl a da o b

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




i | o ol |
@ ASUNET

dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

Sloe Yl |
J—ed 55




-

G

o P

»
I

R

o pdd T ey Tl LD T W

Faculty of Science
Physics Department

Core of Nucleon-Nucleon Interaction

A THESIS

Submitted to the Faculty of Science (Sohag),
South Valley University

In Partial Fulfillment of the Requirements

for the Degree of Master of Science

(Physics) -
By

Khaled Saber Ahmed Hassaneen
B. Sc. Physics (1994) %V)OR/\

1419-1998












South Valley University
Faculty of Science(Sohag)

Approval

of the M. Sc. thesis and degree.

Candidate - Khaled Saber Ahmed Hassaneen
Thesis title:  Core of Nucleon-Nucleon Interaction
Degree : M. Sc.

Supervisors

Prof. Dr. Mustafa M. Mustafa

Dr. Emad Ei-Deen A. M. Sultan

Examiners

Prof. Dr. Nabil M. M. El-Naggar
Prof. Dr. Mustafa M. Mustafa

Prof. Dr. Sayed A. E. Khallaf

Faculty board of graduate studies

Prof. of Physics, Faculty of Science
South Valley Umversity.
Lect. of Physics, Faculty of Science
South Valley University.

Prof. of Physics, Faculty of Science
(Banha), Zakazik University.

Prof. of Physics, Faculty of Science
(Sohag), South Valley University.

Prof. of Physics, Faculty of Science
(Assiut), Assiut University.

Prot. M. Mustafa
Vice - Dean For Graduate
Studies and Researches



ACKNOWLEDGEMENT

I gratefully thank Prof. Dr. Mustafa M. Mustafa,
Professor of Theoretical Nuclear Physics, Physics Department,
Faculty of Science (Sohag), South Valley University, for
suggesting the point, kind supervision and guidance, valuable
discussions during the work, and for using his computer
programs.

I thank Dr. Emad El-Deen A. M. Sultan, lecturer of
Physics, Physics Department, Faculty of Science (Sohag),
South Valley University, for his supervision.

I thank Prof. Dr. Mohammed M. Ibrahiem, head of
Physics Department, Faculty of Science (Sohag), South Valley
University, for his encouragement.

I thank Dr. Mustafa A. Shehata, lecturer of Physics,
Physics Department, Faculty of Science (Sohag), South Valley
University, for his help.



CONTENTS

7 Page
ABSTRACT 1
LIST OF TABLES _ 2
LIST OF FIGURES » 6
CHAPTER [1] GENERAL PROPERTIES OF

NUCLEON-NUCLEON NN INTERACTION

1.1- Introduction 7 12

1.2- The deuteron | 13

1.3- Deuteron properties and low energy parameters. ‘ 14

1.4- Aim of the work. 17
CHAPTER (2] THE POTENTIAL MODEL AND

ASSOCIATED SCHRODINGER EQUATIONS

2.1- The potential model _ ' 19

2.1a- The nonlocal potential VN 19

2.1b- The one-pion exchange potential Vo 20

2.2- The coupled radial Schrddinger equations : 21
CHAPTER [3] THE NUMERICAL SOLUTION OF

- THE COULPED EQUATIONS

3.1- The scattering case ' 24

3.2- The case of bound state (the deuteron) 27
CHAPTER [4]- RESULTS AND DISCUSSION

4.1- Sharp separation {cut-off) 33

4.1a- The core region described by the quark model alone. 33



4.1b The effect of assuming a hard-core together with
the quark model.

4.3¢ The effect of the variation of the repulsion in the core

region with outer constant attraction.

4.2- Using a cut-off function.

4.3- Scattering parameters.

SUMMARY AND CONCLUSION
APPENDIX

A The scattering matrix

B Tables of coefficients
REFERENCES
ARABIC SUMMARY

49

74
98
118

145

146

148
157



ABSTRACT

Thesis’s title: Core of Nucleon-Nucleon Interaciion.
Candidate : Khaled Saber Ahmed Hassaneen.

Physics department,
Faculty of Science (Sohag),
Sowuth Valley University.

~ We investigated the argument of Vinh Mau ef al, [1991] that the good
description of the nucleon-nucleon NN interaction at short distances by
quark models could be questioned. The quark model is simulated at short
distances by a repulsive short range nonlocality. For larger radii, the one
pion exchange potential OPEP is used. We found that the quark model
alone at the core region can only reproduce the deuteron binding energy,

but fitting other NN properties needs high /ocal repulsion.

Key Words
quark model , hard-core , core region , deuteron, nucleon-nucieon inter-

action, 35, — 3D;.
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