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Phase behaviors of the electron gas in low-density region have gathered much attention since various
instabilities such as negative compressibility have been theoretically predicted. Among metallic
elements, fluid alkali metals are an ideal realization of the electron gas. By expanding fluid alkali
metals up to supercritical regions, a continuous and substantial reduction of the electron and ion
density becomes possible. Therefore, expanded fluid alkali metals provide a unique opportunity for
investigating phase behaviors of low-density electron gas. Investigating dynamical structure is of quite
importance because ions inmetal lic fluids are strongly coupled to conduction electrons, thus ions become
a probe for investigating the instability of electron gas. We have investigated dynamical structure
of expanded fluid alkali metals by inelastic x-ray scattering measurements. In order to achieve high
temperature and high pressure experiments of fluid alkali metals, we have developed a new sample cel |
with x-ray windows made of polycrystalline vanadium, which is resistant to hot alkali metals and
relatively transparent to incident x-rays. Dynamical velocities, which were deduced from the dispersion
relations, deviates from the previously reported ultrasonic sound velocity around 1400 C. The electron
density corresponds to the region where the negative compressibility has been theoretical ly predicted,
suggesting a close connection between dynamical structure and the electron gas instability.




