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Electronic band structures of CdCl2 (a) and CdI2 (b)
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Fig. S1 Electronic band structures of the monolayer CdCl2 (a) and CdI2
(b) calculated from the HSE06 hybrid functional. Fermi energy level set
at zero. TDOS and PDOS for CdCl2 (c,d,e) and CdI2 (f,h,g).
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Optical properties of CdX2 (X = Cl, I) structure
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Fig. S2 Optical properties of the monolayer CdX2 (X = Cl, I). The real
ε1(ω) (a) and imaginary parts ε2(ω) (b) of the complex dielectric function;
absorption coefficient I(ω) (c); reflectivity R(ω) (d); extinction coefficient
K(ω)(e); refractive index n(ω) (f) and energy loss spectrum L(ω) (g). The
unit of absorption coefficient is 105/cm. "xx", "yy" and "zz" represent the
polarization of light along the x (E⊥z), y (E⊥z) and z (E//z) directions re-
spectively.
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Electronic band structures of MgX2
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Fig. S3 Electronic band structures of MgCl2 (a), MgBr2 (b) and MgI2 (c)
from the HSE06 calculations. TDOS and PDOS for MgCl2 (d,e,f), MgBr2
(g,h,i) and MgI2 (j,k,l).
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Optical peoperties structures of MgX2
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Fig. S4 Optical properties of the monolayer MgX2 (X = Cl, Br, I). The
imaginary ε2(ω) (a, b) and real parts ε1(ω) (c, d) of the complex dielec-
tric function; absorption coefficient I(ω) (e, f); reflectivity R(ω) (g, h); ex-
tinction coefficient K(ω)(k,l); refractive index n(ω) (i,j) and energy loss
spectrum L(ω) (n, m).
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Electronic band structures of SrHX (X=Br,I)
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Fig. S5 Electronic band structures of SrHBr (a) and SrHI (b) from HSE06
hybrid functional. TDOS and PDOS for SrHBr (c,d,e,f) and SrHI (g,h,i,j)
in the energy range from -5 to 9 eV.
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Optical properties of SrHX (X = Br, I) structure
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Fig. S6 Optical properties of the monolayer SrHX (X = Br, I). The real
ε1(ω) (a) and imaginary parts ε2(ω) (b) of complex dielectric function;
absorption coefficient I(ω) (c); reflectivity R(ω) (d); extinction coefficient
K(ω)(f); refractive index n(ω) (e) and energy loss spectrum L(ω) (g).
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Optical properties of CaHX (X = Br, I) structure
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Fig. S7 Optical properties of the monolayer CaHX (X = Cl, I) structure.
The real ε1(ω) (a) and imaginary parts ε2(ω) (b) of complex dielectric
function; absorption coefficient I(ω) (c); reflectivity R(ω) (d); extinction
coefficient K(ω)(e); refractive index n(ω) (f) and energy loss spectrum
L(ω) (g).
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Electronic band structures of BiOCl (X=Cl,Br)
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Fig. S8 Electronic band structures of the monolayer BiOCl (X=Cl,Br)
using the HSE06 hybrid functional. TDOS and PDOS for BiOCl (X=Cl,Br)
in the energy range from -4 to 7 eV.
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Optical properties of BiOX (X = Cl, Br) structure
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Fig. S9 Optical properties of the monolayer BiOX (X = Cl, Br) structure.
The real ε1(ω) (a) and imaginary ε2(ω) parts (b) of complex dielectric
function; absorption coefficient I(ω) (c); reflectivity R(ω) (d); extinction
coefficient K(ω)(e); refractive index n(ω) (f) and energy loss spectrum
L(ω) (g).
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photogalvanic effectives of monolayer ZrNBr
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Fig. S10 Photocurrents of the monolayer ZrNBr photodetector at the nor-
mal incidence of linearly (a, c) and elliptically (b, d) polarized light in the
zigzag and armchair directions, respectively. (e, f) Maximum photocur-
rents for linearly and elliptically polarized light in the zigzag and armchair
directions, respectively. (g) Extinction ratios of photocurrents in the arm-
chair direction. DOS of the two-dimensional ZrNBr is shown in (h), where
the dashed lines with arrows indicate the electron transition from the va-
lence bands to the conduction bands.
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photogalvanic effectives of monolayer ZrNCl
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Fig. S11 The photocurrent of the ZrNCl photodetector in the armchair
(y) direction under the illumination of elliptically polarized light at oblique
incidence within the y-z plane.
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