QUANTUM PHYSICS 1 Nov. 28, 2005

Exercise No. 5: Path Integrals

1. Find the propagator U(xy, T’; x4, 0) for a particle of mass m in one dimension
under a constant external force f.

2. (a) Complete the computation of the propagator of a one-dimensional
harmonic oscillator

mw

el [(xg + 27) coswT — 2%3:1)} } ,

Uy, T;,,0) = A(T) exp{

where A(T) = (¢)1/2.
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(b) At ¢ = 0 the system is in the coherent state |a) with « being real.
Find |4 (t)) using the propagator found in 2a.

3. Compute the propagator U(xy, t; X4, t,) for a particle of charge e and mass
m in a constant external magnetic field B in the z direction whose La-
grangian is

L= 1m(a'c? + 92+ %) + §(a:y —yi) .
2 2c
Hint: transform to a rotating coordinate system.

4. (a) Use the path integral approach in order to compute the partition func-
tion of a harmonic oscillator in equilibrium at a temperature 7',

(b) Extract the energy levels of the harmonic oscillator using 4a.



