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Fig.2 (a) The dynamic structure factor S(Q, E) of liquid Bi
obtained by inelastic x-ray scattering (IXS) and inelastic
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(b) The relation of k;, kyand | Q| in INS. (c) The relation of
ki, krand | Q| in IXS.
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Fig. 3 The normalized dynamic structure factor S(Q, E)/S(Q) of
liquid Bi at 300°C. Open circles and a bold line denote the
IXS results and the fits with the memory function, respec-
tively. Also shown is S(Q, E) /S(Q) obtained by our ab ini-
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citation energy of the acoustic mode in liquid Bi obtained by
IXS, our AIMD, and AIMD by Souto et al.!”, respectively.
Also shown are the dispersion curves of a regular chain and a
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Abstract To understand atomic dynamics in liquid Bi whose local structure is expected to be anistropic, we
have carried out inelastic x—ray scattering (IXS) measurements. The dynamic structure factor ex-
perimentally obtained exhibits a distinct inelastic peak of the acoustic mode, and it was found that
the dispersion relation of the acoustic excitation energy shows an anomalous flat-topped profile.
These results explain the inconsistency of inelastic neutron scattering (INS) results in 1980’s,
and are consistent with prediction by a recent ab initio molecular dynamics simulation [Souto et
al., Phys. Rev. B 81, 134201 (2010)]. Our analysis with a linear chain model suggests that the
anomalous dispersion relation in liquid Bi arises from local anisotropy accompanying the Peierls
distortion.
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