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Fluctuation-induced Phenomena: Problem Set 6

1) Driven harmonic oscillator (5 Points). Consider the differential equation for the driven
harmonic oscillator:

F(t) + v (t) + wiz(t) = F(t). (1)

For a general driving force F(t), which is non-zero for a finite time interval only, write down
an expression for the special solution.

2) Independent oscillator model (10 Points). Consider a system of coupled harmonic os-
cillators described by the Hamiltonian
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The oscillator with mass M and frequency wy is our system, while the oscillators with mass
m,, and frequency w, describe the environment.

(a) Show that the previous Hamiltonian leads to the following equation of motions
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(b) Go in the Fourier space and show that combining the equations one obtains
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(c) If we now consider the case where the frequencies w,, become dense to form a continuum,

one can write
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with  pu(w) = —iw /000 dvp(v)

where p(v) denotes the density of frequencies enabling us to transform the sum into an
m(v) )2 = 2+, evaluate the integral in p(w + i) and consider € — 0
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integral. Using p(v) ™7
at the end of the Calculatlon. Discuss the implications of the sign of e.

— 15 Points —
— To be handed in prior to the tutorials on 05.06.2018 —



