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Figure S1 (a, b) The optical microscopy (OM) image and the corresponding scanning 
electron microscope (SEM) image of WSe2/FePS3 van der Waals heterostructures, 
respectively.

Figure S2. The atomic force microscope measurements of WSe2/FePS3 van der Waals 
heterostructures.



Figure S3. The relaxed structures of the monolayer-WSe2/2L-FePS3 (a) and 

monolayer-WSe2/10L-FePS3 (c) heterostructures. The band structures of the 

monolayer-WSe2/2L-FePS3 (b) and monolayer-WSe2/10L-FePS3 (d) heterostructures. 

The green lines are the energy bands of multilayered FePS3 and the green lines with 

purple dots are the energy bands of monolayer-WSe2.

Figure S4. The PL spectra of isolated WSe2 monolayer and isolated FePS3 (a) as well 

as WSe2/FePS3 heterostructure (b) with fitted curves under the excitation of 532 nm at 

room temperature. 



Figure S5. Photocarrier dynamics in individual monolayer WSe2 and WSe2/nL-

FePS3 heterostructures. (a, d) Differential reflection signals of WSe2 monolayer and 

WSe2/nL-FePS3 heterostructures as a function of the probe delay measured with a 400 

nm pump and a 743 nm probe under various excitation fluence as indicated, 

respectively. (b, e) Peak differential reflection signal of WSe2 monolayer and WSe2/nL-

FePS3 heterostructures as a function of the excitation fluence, respectively. (c, f) Two 

time constants deduced from biexponential fits of WSe2 monolayer and WSe2/nL-

FePS3 heterostructures as a function of the excitation fluence, respectively.

Figure S6. (a-c) The neutral exciton intensity of point 1, point 2, point 3 of WSe2/nL-

FePS3 heterostructure as a function of temperature under 532 nm excitation with the 

power density of 9.55 mJ/cm2, respectively.


