Workshop 15 - questions

1. Forthe “noisy frequency oscillator” model from the lecture:

df (t)
dt

=—i[a,+a()]/ (), |a()<|a)

perform the substitution /' (7) =e ' ¢(¢) and derive the differential equation satisfied by

@(t). Why does Dyson series converge better in a representation that uses @(¢)?

2. Calculate the spectral power density function J(a)) for a stochastic process with:

(@) an exponentially decaying autocorrelation function g(¢)= e % ; this one turns up
g

when relaxation is caused by rotational diffusion of a rigid molecule.

(b) the Lipari-Szabo autocorrelation function g (¢)= e Tam [SZ + (l - Sz)e_’/TLM } where
GM stands for “global motion”, LM stands for “local motion”, and S* is the order pa-

rameter; this is a common situation in proteins.

3. Translate the rotating frame relaxation equation obtained in the lecture:

@0 s 0)0)

back into the laboratory frame by reversing the f'(7) =e ¢ (¢) substitution.



