P683 HW1

Due Friday Jan 29, 2010

Problem 1. Ideal Gas Consider an ideal gas with Hamiltonian
H = Z EkCLLCLk
k

where ¢, = k?/2m — p.

1.1. Use the Heisenberg equations of motion for aj to calculate ag(t) in terms of ax(0). Do this
for both Bosons and Fermions.

1.2. Write an explicit expression for

Giw) = [dte (a(t)al )

/ dt ¢ (al (0)ay ()

Gr (@)

in terms of ny = (aL(O)ak(O)>. You should use that [ dte™ = 276(v).
1.3. In class we showed that in equilibrium G} (w) = ¢* G5 (w). Use this to find ny.

1.4. Find Ag(w) = G} (w) — Gy (w)



