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Inelastic X-ray Scattering (IXS) is a powerful experimental technique that provides energy and momentum-
resolved information on lattice and charge dynamics of a variety of condensed matters, and offers in particular
unique strengths in the study of the low-energy charge excitations of correlated electron systems and the
electronic properties of materials under extreme thermal dynamical conditions such as high pressure and
extreme temperature. The technique has been widely implemented in third-generation synchrotron radiation
sources around the world that produce the tuneable and highly intense and bright hard X-rays necessary for
the practical application of the technique. The Taiwan IXS Beamline (BL12XU) at SPring-8 is designed for
high-resolution experiments on electronic excitations and offers a range of IXS spectroscopic techniques,
including X-ray Raman scattering (XRS), resonant and non-resonant IXS (NIXS/RIXS), X-ray absorption
spectroscopy by partial fluorescent yield (PFY-XAS), and X-ray emission spectroscopy (XES), for the
proposed research. It has been utilized to study a wide range of scientific problems, including pressure-
induced phase transitions of low-Z materials of planetary and geophysical significance, low-energy charge
excitations of correlated materials, and systems showing charge and magnetic instabilities induced by pressure
and temperature. A selection of these results will be presented and discussed.
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