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Investigation of the electron dynamics in expanded fluid metals through the
observation of plasmons
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Experimental investigations for the electronic states in fluid alkali metals were
carried out through the observation of the plasmon excitation. Plasmon energies and the line widths were
measured by inelastic x-ray scattering experiments using synchrotron radiation. It was found that plasmon
behaviors in liquid Rb near the melting point, which become a reference for characterizing plasmon
behaviors in fluid Rb, exhibit characteristics more close to those of the electron gas model than solid
Rb. This finding indicates that the liquid state is quite effective to get insight into behaviors of the
electron gas. Furthermore, by using techniques for the experiments at hi?h temperature regions developed
in this study, inelastic x-ray measurements up to 1000 C were successfully carried out. The observation

reveals that the plasmon energy decreases with increasing temperature, which reflects the reduction of
the average electron density with volume expansion of the fluid.
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