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图 S1 (a) Cs3Bi2I9/InSe 和(b) Cs3Sb2I9/InSe 的晶格失配比图 

Fig. S1. Lattice mismatch ratios of (a) Cs3Bi2I9/InSe and (b) Cs3Sb2I9/InSe. 

(a) (b) 
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图 S2 二维 Cs3X2I9-InSe 异质结的态密度图 

Fig. S2. Density of states of 2D Cs3X2I9-InSe heterostructure. 

 

图 S3  单体结构 Cs3Bi2I9，Cs3Sb2I9和 InSe 的态密度图 

Fig. S3. Density of states of free-standing monolayer Cs3Bi2I9, Cs3Sb2I9 and InSe. 
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图S4  沿(a) x轴和(b) y轴方向的二维Cs3Bi2I9/InSe的导带底(CBM)和价带顶(VBM)随晶

格形变的线性拟合; 二维 Cs3Bi2I9/InSe 总能量与沿(c) x轴和(d) y轴方向晶格形变的二阶

抛物线拟合 

Fig. S4. Linear fits of the conduction band minimum (CBM) and valence band maximum (VBM) 

of 2D Cs3Bi2I9/InSe along (a) x-axis and (b) y-axis directions with lattice deformation. Parabolic 

fits of the total energy of 2D Cs3Bi2I9/InSe along (c) x-axis and (d) y-axis directions with lattice 

deformation. 

-10 -5 0 5 10

-1.6

-1.4

-1.2

-1.0

-0.8

-0.6

E
n
e
rg

y
 (

e
V

)

strain along y axis (%)

Model Line

Equation y = A + B*x

Plot VBM

A -1.6139 ± 1.99223E-

B 6.42938 ± 0.02817

Reduced Chi-Sqr 1.98449E-7

R-Square (COD) 0.99994

Adj. R-Square 0.99992

Model Line

Equation y = A + B*x

Plot CBM

A -0.6095 ± 9.2919E-

B 8.62074 ± 0.01314

Reduced Chi-Sqr 4.31697E-8

R-Square (COD) 0.99999

Adj. R-Square 0.99999

-6 -4 -2 0 2 4 6

-94.2

-94.1

-94.0

-93.9

-93.8

-93.7

-93.6

-93.5

E
n
e
rg

y
 (

e
V

)

strain along x axis (%)

Model Parabola

Equation y = A + B*x + C*x

Plot Energy

A 137.39177 ± 5.99

B -461.86017 ± 12.

C 230.30135 ± 6.00

Reduced Chi- 3.09024E-4

R-Square (C 0.99479

Adj. R-Square 0.99349

-10 -5 0 5 10

-1.6

-1.4

-1.2

-1.0

-0.8

-0.6

E
n
e
rg

y
 (

e
V

)

strain along x axis (%)

Model Line

Equation y = A + B*x

Plot VBM

A -1.6139 ± 1.99706E-

B 6.429 ± 0.02824

Reduced Chi-Sq 1.99413E-7

R-Square (COD) 0.99994

Adj. R-Square 0.99992

Model Line

Equation y = A + B*x

Plot CBM

A -0.6095 ± 9.2919E-5

B 8.62074 ± 0.01314

Reduced Chi-Sqr 4.31697E-8

R-Square (COD) 0.99999

Adj. R-Square 0.99999

(a) 

(d) (c) 

(b) 

-6 -4 -2 0 2 4 6

-94.2

-94.1

-94.0

-93.9

-93.8

-93.7

-93.6

-93.5

E
n
e
rg

y
 (

e
V

)

strain along y axis (%)

Model Parabola

Equation y = A + B*x + C*x^

Plot Energy

A 137.39055 ± 5.99

B -461.85801 ± 12.0

C 230.30041 ± 6.00

Reduced Chi- 3.09026E-4

R-Square (CO 0.99479

Adj. R-Square 0.99349

 

© 2024 中国物理学会  Chinese Physical Society http://wulixb.iphy.ac.cn

物 理 学 报   Acta  Phys.  Sin.   Vol. 73, No. 13 (2024)    137101 



 

图 S5  沿(a) x轴和(b) y轴方向的二维 Cs3Sb2I9/InSe 的导带底(CBM)和价带顶(VBM)随

晶格形变的线性拟合. 二维Cs3Sb2I9/InSe总能量与沿(c)x轴和(d) y轴方向晶格形变的二

阶抛物线拟合 

Fig. S5. Linear fits of the conduction band minimum (CBM) and valence band maximum (VBM) 

of 2D Cs3Sb2I9/InSe along (a) x-axis and (b) y-axis directions with lattice deformation. Parabolic 

fits of the total energy of 2D Cs3Sb2I9/InSe along (c) x-axis and (d) y-axis directions with lattice 

deformation. 
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图 S6 (a) -5%, (b) -4%, (c) -3%, (d) -2%, (e) -1%, (f) +1%, (g) +2%, (h) +3%, (i) +4%, (j) 

+5%双轴应变下的二维 Cs3Bi2I9/InSe 异质结的能带结构 

 Fig. S6. Band structures of 2D Cs3Bi2I9/InSe heterostructure under (a) -5%, (b) -4%, (c) -3%, 

(d) -2%, (e) -1%, (f) +1%, (g) +2%, (h) +3%, (i) +4%, (j) +5% biaxial strain. 

 

图 S7 (a) -5%, (b) -4%, (c) -3%, (d) -2%, (e) -1%, (f) +1%, (g) +2%, (h) +3%, (i) +4%, (j) 

+5%双轴应变下的的二维 Cs3Sb2I9/InSe 异质结的能带结构 

 Fig. S7. Band structures of 2D Cs3Sb2I9/InSe heterostructure under (a) -5%, (b) -4%, (c) -3%, 

(d) -2%, (e) -1%, (f) +1%, (g) +2%, (h) +3%, (i) +4%, (j) +5% biaxial strain. 
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