
CONTENTS

Introduction 1

Ⅰ. Second Quantization 3

Ⅱ. Heisenberg and Schrodinger Pictures 11

Ⅲ. Many-Fermion Systems at Absolute Zero 13

A. Introduction and Definition of Green Functions 13

B. Motivation to Study Green Functions 16

C. Free One-Particle Green Functions 19

D. Exact One-Particle Green Functions 22

E. The Adiabatic Theorem, the S-Matrix, and Green

Functions in the Interaction Picture 31

F. Diagrammatic Analysis of the Iteration Solution 37

G. Integral Equations for Partially Summing Diagrams 62

H. Expressions for the Ground State Energy of a Free

Electron Gas 71

I. The Dielectric Constant and the Polarization

Propagator 79

J. The High Density Electron Gas 91

Ⅳ. The Electron-Phonon System at Absolute Zero 107

A. General Formulation 107

B. Green Functions Defined 116

C. Exact Phonon Green Functions 117

D. Perturbation Theory and Diagrams 118

E. Partial Summations of Diagrams 119

F. Effect of Electron-Hole System on Phonons 124

G. Effects of Phonons on Electrons and Holes 126

V. Many-Fermion Systems at Finite Temperatures 131

A. Definition of G at Finite Temperatures 131



B. Expressing Physical Quantities in Terms of the

Green Functions 132

C. Free One-Particle Green Functions 135

D. Exact One-Particle Green Functions 136

E. Shifting the Single-Particle Energy so μ = 0 138

F. Boundary Conditions for Green Functions―Imagi-

nary Time Green Functions 139

G. Perturbation Theory and Diagrammatic Analysis 142

H. Relation between ξ and G 146

Bibliography 149


	page1
	page2

