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1. AFM Image 

 

Fig. S1 The AFM image of WS2 monolayer as-grown on Si/SiO2 substrate (a) and the 

line profile (b) as the line marked on (a).  

 

 

 

2. Steady-state Absorption Spectra 

 

Fig. S2 The steady state absorption spectra of WS2 monolayer transferred onto (a) 

sapphire and (b) glass substrates, respectively.  
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3. Normalized PL Spectra 

 

Fig. S3 The normalized PL spectra of WS2 monolayer as-grown on Si/SiO2 substrate 

(black), transferred onto sapphire (red) and glass (blue) substrates, respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Steady-state Absorption Spectra (inverted for comparison) and DAS 

Components

 

Fig. S4 The steady-state absorption spectra (inverted for comparison) and the DAS 

components responsible for exciton recombination in WS2 monolayers on sapphire (a) 

and glass (b) substrates, respectively.  

 

 

 

5. The Fast Two DAS Components from the Global Fitting 

 

 

Fig. S5 The fast two DAS components in WS2 monolayers on sapphire (a) and glass 

(b) substrates, respectively. 


