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The two lectures on inelastic x-ray scattering should allow the audience to get a feeling of what can
be done with this technique. The necessary theoretical background is layed out and illustrated by
several in order to show to which type of problems inelastic x-ray scattering can be applied. The
purpose of this short note is a further illustration of the transparency copies and proviston of a
literature list (for sure incomplete). Due to the limited time available the two lectures can not give a
complete overview covering every aspect. Consequently the selection reflects my personal
preference, and to a certain extent my own research interest.

The first lecture provides a general introduction, the theoretical background and some
instrumental aspects. The lectures will focus on the aspects of IXS which are closely related to
other electron spectroscopies, in particular to x-ray absorption spectroscopy (XAS), thus providing
a natural link to the other lectures of the week. Consequently, non-resonant valence electron
excitations and Compton scattering will not be discussed. First, non-resonant IXS from core
electron excitations, as well called x-ray Raman scattering (XRS), will be discussed. In this case,
the relation to XAS is very close. As a matter of fact, under certain conditions XRS and XAS yield
the same result. XRS allows to perform soft x-ray absorption studies in the hard x-ray regime. This
has advantages in the study of systems which are not compatible with an ultra-high vacuum
environment, necessary in the soft x-ray regime. Moreover, by varying the momentum transfer Q,
the electric dipole selection rule, defining the final state symmetry which can be reached in an
absorption process, is relaxed and, for example, electric monopolar transitions become possible.

The second lecture will be devoted to resonant IXS (RIXS) (often called as well resonant
Raman scattering (RRS)), where the incident energy is tuned to an absorption edge of the element
under study, and the core-hole, created in the absorption process, is filled by an electron from a
shallower core level or the filled part of the valence band under emission of an x-ray. For excitation
energies above the absorption edge the process is the well known x-ray fluorescence. Examples
will illustrate the capability of the technique to identify absorption channels which can not be
separated by XAS. Furthermore, polarization dependent RIXS and its application to magnetic
materials will be discussed.
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Schematic inelastic x-ray spectrum
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Probing final states beyond the dipole selection rules

= 80 meV

10 keV, AE

Lithium metal, E, .
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