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Figure S1. Six models of Al2XYZ (X/Y/Z = S, Se, Te, X≠Y≠Z) monolayers (Al2SSeTe, 

Al2STeSe, Al2SeSTe, Al2SeTeS, Al2TeSSe, and Al2TeSeS). Dark blue, yellow, green and 

brown balls refer to the Al, S, Se and Te atoms, respectively.
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Figure S2. Top and side views of the snapshots of the six geometric structure of 

Al2XYZ (X/Y/Z = S, Se, Te, X≠Y≠Z) monolayers taken form ab initio molecular 

dynamics (AIMD) simulation carried out at 300 K for 5 ps.
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Figure S3. The corresponding ELF of Al2SSeTe, Al2STeSe, Al2SeSTe, Al2TeSSe, and 

Al2TeSeS monolayers. (The values of vertical bar represent the localized level of 

electrons. The values of 0.0, 0.5 and 1.0 represent fully delocalized, electron–gas-like 

pair probability and entirely localized electrons, respectively. )

Figure S4. Charge density differences of Al2SSeTe, Al2STeSe, Al2SeSTe, Al2TeSSe, 

and Al2TeSeS monolayers. (The light blue and yellow represent the electron depletion 

and electron accumulation in the surface of 0.005 e/Å3, respectively. The sections of 

electron density clouds are also represented.)

Figure S5. Plane-averaged electrostatic potential and partial charge density of 

Al2SSeTe, Al2STeSe, Al2SeSTe, Al2TeSSe, and Al2TeSeS monolayers.

Table S1. The in-plane/out-plane piezoelectric stress coefficients e11/e31, in-plane/out-

of-plane piezoelectric coefficient d11/d31 of Al2XYZ (X/Y/Z = S, Se, Te, X≠Y≠Z) 

monolayers.



Figure S6. Top and side views of the snapshots of Al2SeTeS monolayer at 2% and -2% 

uniaxial (along (a) the x-axis and (b) y-axis) and (c) biaxial strain taken form ab 

initio molecular dynamics (AIMD) simulation carried out at 300 K for 5 ps.

Table S2. The elastic stiffness constants (Cij) and piezoelectric coefficients (eij/dij) in 

Al2SeTeS monolayer under the effect of uniaxial strains along the x-direction.

Table S3. The elastic stiffness constants (Cij) and piezoelectric coefficients (eij/dij) in 



Al2SeTeS monolayer under the effect of uniaxial strains along the y-direction.

Table S4. The elastic stiffness constants (Cij) and piezoelectric coefficients (eij/dij) in 

Al2SeTeS monolayer under the effect of biaxial strains.

Figure S7. The 2D Al2SeTeS multilayer structure of two-layer, three-layer Al2SeTeS 

monolayer stacked in AA (a) and AB (b) mode.



Figure S8. Top and side views of the snapshots of three-layer Al2SeTeS monolayer 

stacked in (a) AA and (b) AB mode taken form ab initio molecular dynamics (AIMD) 

simulation carried out at 300 K for 5 ps.

Figure S9. The band of two-layer and three-layer Al2SeTeS stacked in AA and AB 

mode.

Table S5. The formation energies (Ef), band gap (Eg), elastic stiffness constants (Cij) 

and piezoelectric coefficients (eij/dij) in two-layer, three-layer Al2SeTeS stacked in AA 

and AB mode.


