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Abstract

Based on density functional first-principles calculations, we study the stability, micro-geometry, and electronic
properties of alkali metal atoms adsorbed on silicene, and perform the comparison between pure and hydrogen-saturated
silicenes. We found that all the formation energies of SiX (X = Li, Na, K and Rb) are negative, indicating that the
relative structural stability of these new compounds is higher than silicene. Bader charge analysis shows that electric
charge is transferred from Si atoms to H atoms in SiH compound, but in SiX the direction of charge transfer is opposite,
i.e., the charge is transferred from alkali metal atoms to Si atoms. From the viewpoint of chemical bonding, it can be
regarded that valence bond is formed between Si atoms and H atoms, and the bonds between Si and alkali metal atoms
are mainly ionic, but there exists covalent contribution. From the band structure calculations, it is also found that the
new type compound Silii is a semiconductor with a direct band gap of 0.34 eV; however, all the other compounds of
SiX (X = Na, K and Rb) exhibit metallic property.
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