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Figure S1. AFM surface morphology of the pristine MoS2 nanosheet. It can be seen that the thickness of this MoS2 

nanosheet we used is about 9.8 nm.  



  

  
Figure S2. The dependence of the Ids-Vds curves of the pristine MoS2 on the laser power. The wavelength of laser is 

532 nm. It can be seen that Ids increasing with the laser power, but the current only reaches to 0.85 μA at ±1V 
under the laser power of 165.4 μW, which is much smaller than that the plasma treated sample.    

  

  
Figure S3. The relationship between the Iph and the laser power of the pristine MoS2 photodetector. When 

fitted it with equation:𝐼ph = 𝐴𝑃𝛼, the α is estimated to be only 0.25, indicating that the concentration of 

defects in pristine sample is very high.  



  
  

  
Figure S4: XPS spectra of Mo 3d and S 2s core levels of (a) as-prepared and (b) oxygen-plasma treated  
MoS2.  
  

  
Figure S5: Transfer characteristics of the treated device in a semi-logarithmic coordinate.  



  

  
Figure S6: High-resolution XPS spectra of O 1s of the pristine and treated MoS2 nanosheet. The enhanced  
O 1s peak can be decomposed into two peaks, one at 530.7 eV and the other at 531.9 eV, representing  
MoOx and oxygen molecules, respectively.  
  

  

  
Figure S7: Schematic of MoS2[O2]x superlattices structure  

  


