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Atomic-orbital analysis of the Cu(111) surface state by two-dimensional
photoelectron spectroscopy with linearly polarized synchrotron radiation
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We have performed the two-dimensional photoelectron spectroscopy measurements on Cu(111) surface with
linearly polarized synchrotron radiation in order to see the atomic orbital character of the Cu(111) Shockley
surface state. With the grazing incident geometry, both the Cu bulk electronic state and the Cu(111) Shockley
surface state were observed. However, the photoelectron angular distribution of the Cu(111) Shockley surface
state was asymmetric. This result suggests that the surface state consists of s orbital and/or p, d orbital normal to

the surface.
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Fig. 1. Two-dimensional photoelectron spectroscopy
results of Cu(111).
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Fig.2. Angle-dependent two-dimensional photoelectron
spectroscopy results on Fermi surface of the Cu(111)

Shockley surface state.



