


TABLE OF CONTENTS

Chapter 1. GAUGE INVARIANCE

1.1 Introduction 1

1.2 Symmetries and Conservation Laws 2

1.3 Local Gauge Invariance 9

1.4 Goldstone's Conjecture 24

1.5 Higgs Mechanism 42

1.6 Effects of Loop Corrections. 47

1.7 Avoidance of Fundamental Scalars 76

1.8 Summary 90

Exercises 91

References 92

Chapter 2. QUANTIZATION

2.1 Introduction 97

2.2 Path Integrals 98

2.3 Faddeev―Popov Ansatz 129

2.4 Feynman Rules 147

2.5 Summary 155

Exercises 156

References 156

Chapter 3. RENORMALIZATION

3.1 Introduction 159

3.2 Dimensional Regularization 160

3.3 Triangle Anomalies 197

3.4 Becchi-Rouet-Stora Transformation 214

3.5 Proof of Renormalizability 220

3.6 't Hooft Gauges 239

3.7 Summary 249



Exercises 251

References 252

Chapter 4. ELECTROWEAK FORCES

4.1 Introduction 259

4.2 Lepton and Quark Masses 260

4.3 Weak Interactions of Quarks and Leptons 271

4.4 Charm 284

4.5 Neutral Currents 295

4.6 Quark Flavor Mixing 308

4.7 CP Violation 318

4.8 Summary 332

Exercises 332

References 333

Chapter 5. RENORMALIZATION GROUP

5.1 Introduction 349

5.2 Renormalization Group Equations 350

5.3 QCD Asymptotic Freedom 356

5.4 Grand Unification 373

5.5 Scaling Violations 379

5.6 Background Field Method 405

5.7 Summary 415

Exercises 416

References 418

Chapter 6. QUANTUM CHROMODYNAMICS

6.1 Introduction 423

6.2 Renormalization Schemes 424

6.3 Jets in Electron-Position Annihilation 437

6.4 Instantons 448

6.5 The 1/N Expansion 460

6.6 Lattice Gauge Theories 471



6.7 Summary 490

Exercises 491

References 491

Chapter 7. GRAND UNIFICATION

7.1 Introduction 500

7.2 Model Building 501

7.3 Effective Gauge Theories 508

7.4 Proton Decay 521

7.5 Fermion Masses 528

7.6 Cosmological Considerations 543

7.7 Summary 560

Exercises 561

References 562

Index 573


	page1
	page2
	page3
	page4

