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Figure 1 Top and side views of optimized structures of silicone (a),
boat-like (b) and chair like (c) full-hydrogenated silicone, zigzag (d),
boat-like (e) and chair-like (f) half-hydrogenated silicone. Silicone and
hydrogen atoms are shown in blue and green'®®!
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Figure 2 STM image (a) and the structure model (a) of the sili-
cene-(3x3) phase®”!
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Figure 3 (a) A large-area STM image of a hydrogenated silicene-(3x3)
surface; (b) enlargement of a STM image of the hydrogenated (3x3)
phase, the white rhombus marks an apparent unit cell of the structure; (c)
the comparison between the position of apparent unit cells of clean and
hydrogenated silicene-(3x3); (d) the clean silicene-(3x3) surface is fully
recovered after annealing the surface at 450 K'*?!
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Figure 4 The structure models (top and side view) of the hydro-
gen-terminated a-(3x3) (a) and B-(3x3) (b), respectively; the simulated
STM images of the hydrogen-terminated o-(3x3) (c) and B-(3x3) (d); (e)
the STM image of hydrogenated silicene-(3x3) *?
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Table 1 The calculation results for the structural parameters and binding energy for different silicene phases before and after hydrogen

adsorption
Structure Eo (eV) Hsi—Hsi (A) Hsii (A) Hsin (A) 0 (°) Si-Si (A) Si-H(A)  E,(eV/H)
a-4x4 -309.092 0.868 2.201 3.069 107.6, 120.1 233 - -
a-4x4-6H -331.928 0.948 2.230 3.178 105.8, 119.9 234 1.51 -2.698
B-4x4 -309.067 0.781 2.188 2.969 102.5,109.9,117.3  2.32,2.34 - -
B-4x4-TH —335.522 0.898 2.242 3.140 105.0, 107.8 2.36 1.515 -2.668
1.2 4
2 A
1.0 4 1+
% 0.8 5 i 2 § =
s e LA 18 2
w Vi77 4 — 4w w
0.6 TE /«"%/;2\(” 3 - -
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0.4 - K G M K
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-1.0 -0.5 0.0 0.5 1.0

Bias voltage (V)

Bl 5 B (3x3) S5 HW AU RT (R ()RR US (L)1 didV %
Figure 5 The dI/dV spectra for silicone (3x3) structure before (black)
and after (red) hydrogenation
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Figure 6 The calculated projection map of the energy band structure of
silicone (3x3)/Ag(111) before and after hydrogen adsorption
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Silicene is a single layer of Si film with a honeycomb structure analogous to graphene. It has attracted much attention due to its
extraordinary physical properties induced by its Dirac electronic state. Because the Si atoms in silicene are unsaturated, it is easy to
chemically modify the surface structure as well as its electronic property through foreign atoms adsorption. This paper briefly reviews
the recent theoretical progress in foreign atoms adsorption on silicene, as well as the experimental progress on hydrogenated silicene
on Ag(111).
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