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Prelude

Symmetry in quantum theory

Chapter I       Angular Momentum

§ 1.1 Eigenvalues and eigenstates of angular momentum

§ 1.1.1 Definition of angular momentum

§ 1.1.2 Algebraic relations
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[image: image2.wmf]§ 1.1.3 Spectrum of J2 and J3

§ 1.1.4 Eigenstates of  J2 and  J3. Invariant subspace ( ( (, j  )

§ 1.1.5 Standard representation

§ 1.2 Orbital angular momentum and the spherical harmonics 
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§ 1.3 Angular momentum and rotations

§ 1.3.1 Definition of rotation.  Euler angles ((, ( ,( )

§ 1.3.2 Rotation of a physical system.  Rotation operator

§ 1.3.3 Rotation of observables

§ 1.3.4 Construction of the operator R ((, ( ,( )

§ 1.3.5 Rotation through an angle 2( and half-integral angular momentum

§ 1.3.6 Irreducible invariant subspaces.  Rotation matrices R(j)

§ 1.3.7 Rotational invariance and conservation of angular momentum.  Rotational degeneracy.

§ 1.4 Spin

§ 1.5 Addition of angular momenta

§ 1.5.1 The addition problem

§ 1.5.2 Addition theorem for two angular momenta

§ 1.5.3 Eigenstates of the total angular momentum.  Clebsch- Gordan coefficients.

§ 1.6 Irreducible tensor operators

§ 1.6.1 Representation of scalar operators

§ 1.6.2 Irreducible Tensor operators

§ 1.6.3 Representation of irreducible tensor operators.   Wigner-Eckart theorem

Chapter 2
The theory of time-dependent perturbation

§2.1
Elementary theory

§2.2
Transition probability

§2.3
Examples

Chapter 3
Identical Particles

§3.1
System of N particles.  Identical particles

§3.2
Exchange degeneracy and its removal 

§3.3
Symmetric and anti-symmetric states

§3.4
Consequences and applications

(a) Statistical distributions

(b) Ground states of N identical particles

(c) Exchange interaction

§3.5
Formal aspect.  

(a) Permutation group.


(b) Symmetrizers and antisymmetrizers

Chapter 4
Potential scattering

§4.1
Introduction

§4.2
Integral equation

§4.3
Born’s approximation

§4.4
Partial waves analysis

§4.4.1
Mathematical Preliminaries

§4.4.2
Partial wave method

(a) Mathematical preliminaries

(b) Partial were analysis

(c) Computation of phase shifts and cross sections

(d) The optical theorem
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