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fZeERRE4  Covalency of Valence Electrons in Liquid Silicon: A Direct X-ray Compton Scattering
Measurement
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e R OBEE (33C) : We have measured a Compton profile of liquid silicon with an
electrostatic levitator and found that the Compton profile is much the same as that of solid silicon.
Despite its metallic nature, the obtained Compton profile is largely different from that of an
interacting free-electron gas with the same valence-electron density. Analysis of the Compton
profile of liquid Si using Car-Parrinello Molecular Dynamics simulation shows the existence of
covalent bonds in liquid silicon, which has been predicted by first-principles molecular dynamics
simulation.
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