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Exercise sheet 4

Exercise 1 (10 Points)

Use the fluctuation dissipation theorem to check the equipartition law for the harmonic oscillator described by the

Hamiltonian
H = wob'b. (1)

Here, wy is the characteristic oscillation frequency, and b(b") lowering(raising) operators, obeying the bosonic commu-

tation relations [b, b'] = 1.

Exercise 2 (20 Points)

A one-dimensional Heisenberg antferromagnet is described by the Hamiltonian
N-1
H=])Y S-Sy, (2)
1=0

where | is the exchange interaction, S spin 1/2 operators, and N the system size.

m Show that - A
|| et = e P)ws™(g,0) = S feos(q) ~ 11 (H), 6

with $**(g, w) the autocorrelation function of the spin density operator

§2=Y e st (4)

» How is Eq. (3) modified at the zero temperature limit?



