                         TOPICS for 2009 EXAM (PHYS 501)

.

NOTE: The exam will have the following structure:  it will last 2 hrs and 30 mins. The only material allowed into the exam will be pens, pencils, and erasers. No notes of any kind can be brought into the exam, nor any calculators.

    Just so that it is clear – I will NOT be expecting you to remember lots of formulae, etc. If you need any formulae, even the Schrodinger eqtn., to answer a question, then they will be given in the question. What is important is to be able to understand how to use what you are given. 

                     Here are the topics that may be covered in the exam:
Hamilton-Jacobi eqtn and Schrodinger eqtn; Lagrange’s eqtns and action principle

Use of Bra-ket formalism; operator eqtns of motion

Density matrices – for spin-1/2, and for a pair of spin-1/2, and for a free particle

Reduced density matrices

Simple relations for 1-particle propagator; Green function as a complex variable of energy

Relationship between propagator eqtn of motion and Schrodinger’s eqtn.

Basic form of path integral 

Finding very simple path integrals (free particle with some very simple force; two-level system)

Measurements- simple models, and von Neumann chain

Quantum statisitics – simple arguments for bosons, fermions, and anyons

1d,2d,3d wave equation, and how one derives solutions for central fields

Simple harmonic oscillator, 2nd quantization, coherent states; derivation of Landau levels

1d; solving Schrodinger’s eqtn, and also scattering problems in 1-d for simple potentials

2d: form of solutions, matching wave-functions and derivatives, for short-range potentials. 

Basic ideas of Aharonov-Bohm effect, and of Dirac monopole
Integral equations for scattered wave-function, for G, T-matrix. Born approximation

Calculation of G for 1,2, & 3d, using contour integration.

Deriving S,f, scattering matrix, and phase shifts, for specific potentials

Berry phase, in general and for spin

Born-Oppenheimer approximation

