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Recent developments in high-resolution inelastic X-ray scattering
using third-generation synchrotron radiation facilities allow one to
investigate the collective dynamics of a wide variety of liquid metals.
The IXS studies have started from simple liquid metals such as the
first experiment of liquid Li [1], Na, and Mg, and encompassed to
several non-simple metals such as liquid Ga, Ge, and Si [2]. The
experimental results revealed characteristic common features in the
collective dynamics: 1) A clear indication for propagating modes, and
2) a positive deviation of the collective excitations by about 20 %
from the hydrodynamic value. In addition, an indication of a short
time (sub-picosecond) retaining of the nearest-neighbour correlation is
visualized from the quasielastic line of some non-simple liquid metals
[2]. A generalized Langevin formalism with a memory function
containing two viscoelastic decay channels [3] is commonly used for
analyzing the above IXS data.

In this paper, we review the experimental technique of IXS for
liquid metals, and then the common feature of the collective dynamics
of liquid metals in detail. Some of them are discussed in connection
with results of ab initio molecular dynamic simulations.
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