CONTENTS

ABSTRACT i
ABSTRAK ii
ACKNOWLEDGEMENT il
DEDICATION ) iv
CONTENTS v
LIST OF FIGURES vii
LIST OF TABLES vii

CHAPTER 1 INTRODUCTION 1

CHAPTER 2 THE STANDARD SU(2)® U(1) WEINBERG-SALAM THEORY 4
2.1 INTRODUCTION 4
2.2 DEVELOPMENT OF THE WEAK INTERACTION. 4
2.3 THE STANDARD SU(2) ® U(1) WEINBERG-SALAM THEORY
FOR LEPTONS. 1

2.4 EXTENSION OF THE WEINBERG-SALAM THEORY TO THE

QUARK SECTOR. 20

2.5 FEYNMAN RULES IN 't HOOFT-FEYNMAN GAUGE. 23
CHAPTER 3 THE UNRENORMALIZED Z-PENGUIN VERTEX 26
3.1 INTRODUCTION 26

3.2 UNRENORMALIZED FLAVOUR-CHANGING Z-PENGUIN

VERTEX FUNCTION. 26



CHAPTER 4 RENORMALIZATION OF THE VERTEX FUNCTION
4.1 INTRODUCTION
4.2 THE RENORMALIZATION PRESCRIPTION
4.3 CALCULATION OF THE COUNTERTERM FROM THE
IMPROPER VERTEX

4.4 THE RENORMALIZED Z-PENGUIN VERTEX FUNCTION
CHAPTER 5 THE ON-SHELL FLAVOUR-CHANGING QUARK-Z VERTEX

5.1 INTRODUCTION

5.2 THE ON-SHELL VERTEX FUNCTION.

5.3 PROPERTIES OF THE FORM FACTORS 4,,B, AND C,.
CHAPTER 6 APPLICATIONS

6.1 INTRODUCTION

6.2 THE KOBAYASHI-MASKAWA MATRIX ELEMENTS

6.3 THE AMPLITUDE AND THE BRANCHING RATIO FOR s —> ddd .

6.4 THE BRANCHING RATIOS OF b — 555 AND b — ds5 .

CHAPTER 7 CONCLUSION

APPENDIX: DIMENSIONAL REGULARIZATION

REFERENCES

vi

40

40

40

41

46

48

4

48

53

57

57

57

59

67

73

75

79



vii

LIST OF FIGURES

Fig. 2.1 Box diagram contributing to K — p*p".

Fig. 3.1 The Feynman diagrams for the flavour-changing quark-Z vertex.

Fig. 4.1 Renormalization prescription. '

Fig. 4.2 Diagrams involving ds self-energy that also contribute to the dsZ vertex.
Fig. 5.1 Behaviour of 4;, B, and C; as function of m;.

Fig. 6.1 The diagram for s — ddd .

Fig. 6.2 The diagram for s — uij .

Fig. 6.3 The branching ratio of b — ss5 versus Re(k,h’,).

Fig. 6.4 The branching ratio of b —» ds5 versus Re(k,h")A

LIST OF TABLES

Table 1 The variation of the form factors A, B, and C; with m, (M, = 8022 GeV).
Table 2 B(b —> s55) versus Re(h,k',).

Table3  B(b > ds5) versus Re(A,A}).

PERPUSTAKAAN UNIVERSITI MALAYA



