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Fig. 2.4: Schemat ic representat ion of the t ransferred energy regions. At h̄! = 0 there

is an elast ic peak with a resolut ion funct ion width. At small h̄! quasi-elast ic scat tering

is observed in the form of a broad peak cent red at h̄! = 0. And finally at large h̄! t rue

inelast ic e↵ects occur, which are not cent red at zero.

priate di↵usion equat ion. As an example of such calculat ions, we would like

use the Chudley-Elliot model [57]. It considers a jump di↵usion among the

equilibrium sites located over a Bravais lat t ice, which is a probable scenario

for a di↵usion of hydrogen in a crystalline material MoS2. For simplificat ion

the available jump sites are restricted to the nearest neighbours only. In this

case the rate equat ion for the probability P(r , t) of finding an atom on a site

at a distance r from an arbit rarily chosen origin is:

@

@t
P (r , t) =

1

n⌧

X

l i

[P (r + l i , t) − P (r , t)], (2.11)

where n is a number of jump sites, ⌧− 1 is a jump rate and the summation

goes over all the possible jump vectors l i . An example of a jump sites system

is depicted in the Fig. 2.5. In order to obtain the self-correlat ion funct ion

it is required to average the Eq. 2.11 over all the possible start ing posit ions.

Luckily, in a Bravais lat t ice all the sites as well as their surroundings are

ident ical, therefore Gi nc(r , t) ⌘P(r , t). By replacing P(r , t) with Gi nc(r , t)

in Eq. 2.11 and performing a space-Fourier transform one may come up with

a rate equat ion for the intermediate funct ion I i nc(Q, t):

@

@t
I i nc(Q, t) =

1

n⌧

X

l i

I i nc(Q, t)[exp(− iQl i ) − 1], (2.12)
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Neutron scattering is a very versatile method with many applications in materials
science. Crystal structures and mesoscopic structures such as pore networks and
foams can be analysed using neutron diffraction. For chemical processes, the
dynamics of the system, i.e. molecular vibrations and diffusion, is often of
particular interest. Inelastic and quasielastic neutron scattering allow to study
characteristic times and energies of very different molecular motions.

This talk will focus on materials for
hydrogen-based energy conversion
such as fuel cells and electrolysers.
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