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Abstract: SiO, usually exists in three-dimensional crystal or amorphous structure, which limits its application in
new technologies such as new integrated circuits, so the research on two-dimensional SiO, has attracted more and
more attention. In this paper, a new two-dimensional SiO, configuration is constructed directly by removing Ca and
Al atoms from the three-dimensional layered CaAl,Si,Og structure. Using the first principles calculation based on den-
sity functional theory, the structure optimization results in the new 2D SiO, with P-62m symmetry and group number
189. Through calculating binding energy, elastic coefficient, molecular dynamics simulation and phonon spectrum,
it is found that the new 2D SiO, has high mechanical, thermodynamic and dynamic stability. Further calculations of
electronic and optical properties show that 2D Si0O, is an insulator with band gap of 6. 08 eV, and has good optical
transmittance and optical conductivity. In addition, by studying the effect of in-plane biaxial strain on the electronic
and optical properties of 2D SiO,, it is shown that the band gap and dielectric function of 2D Si0O, are slightly more af-
fected by the in-plane tensile strain than by the compression strain, but the strain impact on the overall optical proper-

ties of 2D SiO, is modest, which ensures the stability of the electronic and optical properties in practical applications.
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Fig.1 Side view(a) and top view (b) of CaAl,Si,Og unit cell. Top view (c¢) and side view(d) of 2D SiO, unit cell. (e)Top and
side views of 2D SiO, structure at the end of AIMD calculation under 800 K. The green, red and yellow balls denote Ga/

Al, O and Si atoms, respectively.
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Fig.2 Phonon spectra(a) , band structure (b) and density of state plots (¢) of 2D SiO,. In (¢), the black curve denotes the
TDOS of 2D Si0O,, the red and the blue curves respectively represent PDOS of O and Si atoms.
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