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Microscopic origin of the π states in epitaxial silicene on
ZrB2(0001)

1 ANTOINE FLEURENCE, JAIST, YASUO YODHIDA, ISSP,
University of Tokyo, CHI-CHENG LEE, TAISUKE OZAKI, JAIST, YUKIO
HASEGAWA, ISSP, University of Tokyo, YUKIKO YAMADA-TAKAMURA,
JAIST — Silicene, the graphene-like allotrope of silicon is the object of a recently
raised enthusiasm, due to the perspectives opened by the novelty of its electronic,
physical and chemical properties deriving from its π electronic system. So far, sil-
icene only exists in epitaxial forms on metallic substrates. In particular, the spon-
taneous and self-terminating segregation of silicon atoms on the (0001) surface of
zirconium diboride (ZrB2) thin films epitaxied on Si(111) gives rise to a wide-scale
uniform (

√
3 ×

√
3)-reconstructed two-dimensional silicene sheet [1]. By means of

low-temperature scanning tunneling spectroscopy and density functional theory cal-
culations, we investigated the impact of the buckling of epitaxial silicene at atomic
scale on the electronic properties. The microscopic origin of the valence and conduc-
tion states was determined and the strong contribution of the pz orbitals of specific
Si atoms to those states demonstrate their π character. A clear correlation between
the estimated orbital hybridization of the Si atoms and the buckling was also found.
[1]: A. Fleurence et al., Phys. Rev. Lett., 108, 245501 (2012)
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