First Surface Inelastic X-ray Scattering Experiment
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Layered structure, 2D-like behaviour
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« charge density wave transition at 33.3K
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» complete phonon softening at transition temperature

+ Kohn anomaly visible at room temperature: AE =8.0 meV AE =83 meV AE = 5.1 meV

lowered phonon frequency at 2/3 of Brillouin zone

Previously observed TaSe,
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Helium atom scattering:

» Kohn anomaly at 1/2 of Brillouin zone at surface
(2/3 of Brillouin zone in bulk)

« interpretation as competing symmetries of surface and bulk
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Calculated phonon dispersion at room temperature
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Surface inelastic X-ray scattering:
It works!
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