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Fig. 1 (a) The inelastic x-ray spectrum of fluid Ne at 295 K and 300

MPa obtained from inelastic x-ray scattering (IXS) measure-

ments. The data were taken from an enlarged figure in ref.

4). (b) The IXS spectrum of liquid Ga near the melting tem-
perature at 0.1 MPa®.
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Fig. 2 Schematic E-Q dispersion relation of disordered systems like
liquids and glasses. Open circles denote the excitation energy
of acoustic modes obtained from inelastic scattering meas-
urements. A solid line indicates that corresponding to the
adiabatic sound velocity. ‘‘Positive dispersion’’ is defined if
AE>0 and it is the ratio between energies denoted by an
open circle and a solid line. Also shown is a typical disper-
sion relation of a crystal by a chain curve. Q, and G, are the
structure factor maximum of a disordered system and the
reciprocal lattice point of a crystal, respectively.
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inelastic x-ray scattering spectra
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(a) The IXS spectra of liquid Hg at 136 g cm 3 at the am-
bient conditions. (b) The IXS spectra of fluid Hgat 9 g cm 3
in the metal-nonmetal transition at 1723 K and 194 MPa.
Open circles denote the experimental data and bold solid
lines denote the fits using a model function. The peak shown
by a broken line at the bottom is a resolution function.
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Atomic dynamics in fluids studied by inelastic
X-ray scattering
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Abstract Studies on atomic dynamics in supercritical fluids at high temperature and high pressure have
remarkably been advanced by using an inelastic x-ray scattering technique that achieved a meV-energy resolu-
tion in the middle of 1990’s. In this article, we describe a brief review of the theoretical background on liquid
dynamics, our own high-temperature high-pressure technique and recent results of atomic dynamics in super-
critical fluids. In particular, we report the results of inelastic x-ray scattering measurements for expanding fluid
Hg at high temperature and high pressure, which were conducted at BL35XU/SPring-8. We found that in the
metal-nonmetal transition in fluid Hg, the excitation energy of the acoustic mode disperses three times faster
than the adiabatic sound velocity obtained by ultrasonic measurements. This phenomenon must be crucial to
understand how a metallic state is formed during atomic condensation accurately. Finally we put a future de-
velopment of this field in perspective.
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