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Fig. S1. The crystal structures of GeSe monolayer and AsP monolayer. a and b denote the lattice parameters. 

The blue, yellow, green, and black balls represent the Se, Ge, As, and P atoms, respectively.

 
Fig. S2. The band structures of 2D GeSe (a)-(d) and 2D AsP (e)-(f) under 1% to 4% biaxial tensile strain. 
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Fig. S3. The band structures of 2D GeSe (a)-(d) and 2D AsP (e)-(f) under 1% to 4% biaxial compressive 
strain.

Fig. S4. Total energy fluctuations during the AIMD simulations at 500 and 800K for GeSe/AsP heterostructure 

with ABII-stacking.



Fig. S5. The band structures (a) and projected densities of state (b) for GeSe/AsP heterostructure with ABII-

stacking by HSE06 calculations, respectively.

Fig. S6. The planar average potential of the independent GeSe and AsP monolayers.

Fig. S7. (a) The band edge alignments, Fermi level, and work function of AsP, GeSe, and AsP/GeSe 

heterostructure, respectively. (b) The excitation binding energy and imaginary of dielectric function by 

GW+BSE.



Fig. S8. The energy difference between the total energy of unstrained and strained GeSe/AsP 

heterostructure(a). Energy shift of CBM and VBM with respect to the lattice stretch and compression along 

with the armchair(b) and zigzag(c) directions of GeSe/AsP heterostructure.

Fig. S9. The band structures of GeSe/AsP heterostructure under 3% and 4% biaxial strain.


