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The degeneracy of electronic states of opposite spins is lifted at surfaces or interfaces due to the
lack of inversion symmetry and to the out-of-plane gradient of the crystal potential. The splitting
can be further enhanced by a strong in-plane potential gradient in a surface alloy [1]. Although
the emerging field of spintronics is based on the exploitation of spin-orbit effects on
semiconductors, the above results were obtained on metallic surfaces or interfaces.

We will explore two novel semiconductor-based systems with spin-orbit parameters of the same
order of magnitude as in the metallic surface alloys. In the trilayer Si(111)-Ag-Bi system, the alloy
was formed on a ultrathin silver film which is itself deposited on a clean Si(111) surface. By
adjusting the thickness of the Ag buffer layer we report a strong interaction of its quantum well
states and the spin-split electronic states of the alloy. Angle-resolved photoemission spectroscopy
(ARPES) and first-principles calculations evidence the formation of spin-dependent gaps whose
number and energy positions can be tuned making possible the tailoring of the electronic
structure near the Fermi energy [2]. Secondly, the Si(111)-Bi trimer phase is examined by a
combination of ARPES and different theoretical approaches. Interestingly, its peculiar band
topology and the enhanced spin-orbit parameters can be captured by an empirical tight-binding
model [3, 4].
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