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Spin-polarized electronic states of one-dimensional metallic bands studied by
time- and spin-resolved photoelectron spectroscopy
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The electronic band structures of one-dimensional atomic chains grown on
semiconductor substrates were investigated by time-, spin- and angle-resolved photoelectron
spectroscopy (ARPES). In the studies of platinum- and gold-induced atomic nanowires formed on
germanium (001) substrates, we have experimentally determined the electronic band structures and
their Fermi surfaces. In the study of bismuth (111) surface, the spin-orbital entanglement of a
surface state was observed by orbital-selective spin-resolved ARPES using a polarization-variable
vacuum ultraviolet laser. In addition, a general description of the spin-orbital entanglement of the

spin-polarized surface state was revealed. From the time-resolved ARPES using a pump-and-probe
method, the large pump-and-probe response of the Bi(111) surface states was found and the decay
process of the electrons excited into the conduction bands was clarified.
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