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EXERCISE 7.1

Discuss and draw qualitatively the thermal occupation factors of (n) and (n + 1) for a diffusion
process leading to quasi-elastic scattering and a excitation, i.e. inelastic scattering. Discuss (a)
the classical limit (high temperatures, kT > E) and (b) the quantum limit (7" — 0).
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Note: Quasi-elastic scattering is represented by a Gaussian of the form e_;j, o = 1 meV. Inelas-
_ (xwy)?
tic scattering is represented by a Gaussian of the forme 22 | 0=0.1meV, vy =1meV.

EXERCISE 7.2

Derive the intermediate scattering function, pair correlation function, and the scattering law
S(Q,w) = ﬁ S dte '[(Q,¢) for a single atom that oscillates harmonically in one dimension
with a frequency wg. When you perform the Fourier transform, assume that the amplitude of
the oscillation is very small.

EXERCISE 7.3

Estimate the energy scale of the magnetic interaction for
* two electrons,
¢ an electron and a neutron,
* an electron and a nucleus (for example Cu), and
* aneutron and a nucleus (for example In).

The respective particles are supposed to have a distance of 1 A.



