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Fig. 1. Structure of the Bernal-stacked 2d-SiC. Dash

boxes indicate the unit cell. The lattice parameters
(a =b) are 3.10 A.
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Fig. 2. Frequency dependency of |xmx| and |x37z| for 2d-SiC with the layer number up to six. Note that for the

2d-SiC with the odd number of layers, xggz is zero due to the limitation of D3, symmetry. For x(2), 1 au. =

24.4 pm/V.
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Fig. 3. The k-points dependence of real and imaginative parts of sz)z (w) at w = 2.18 and 4.05 eV for 1L-SiC (a);
band structure and partial density of states (PDOS) of 1L-SiC (b).
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Fig. 4. Frequency dependency of the real and imaginary parts of xgial(w), Xi(r212er7 xifzra, and ch))d for xgc)m(w) of
1L-SiC, 2L-SiC, and 3L-SiC. Note that X'Eizal(w) = xfgger + Xi<r212ra + ch))d' Very similar results are for 4L-SiC, 5L-SiC

and 6L-SiC. For x®, 1 a.u. = 24.4 pm/V.
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Fig. 5. Frequency dependences of the real and imaginary parts of X&%}x (w) (total) and ngx)x(w) coming from two-

(2bands) and three-band (3bands) terms (total = 2bands + 3bands). The two-band contribution is magnified by x 103

for convenience of comparison. For X(2)7 1 a.u. =244 pm/V.
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Abstract

Two-dimensional layered silicon carbide (2d-SiC), a semiconductor with graphene-like structure, has potential
applications in nonlinear optical frequency conversion. The effect of stacking and strain on the nonlinear second har-
monic generation (SHG) coefficient are studied by using the first-principles calculation of the all-electron full-potential
linearized augmented-plane wave combined with the sum-over-states method. The analysis of physical origin of the SHG
process shows that the single-particle transition channel formed by three bands dominates the SHG process of 2d-SiC.
The interband motion of electrons is significantly tuned by the intraband motion. The angle dependence of the SHG
coefficient of 2d-SiC is given as a reference for future experiments. A tunable SHG enhancement could be obtained by

straining 2d-SiC.

Keywords: two-dimensional layered silicon carbide, nonlinear optical second harmonic, angular depen-

dence, strain
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