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Supporting Information 

 

 

Figure S1. Experimental setup of water-assisted vapor deposition of 2D In2S3 nanoflakes, in which the valve can tune 

whether H2O is introduced to growth system. 

 

Figure S2. Atomic diagram of β-In2S3 crystal structure. 
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Figure S3. The nucleation density comparison of normal vapor deposition, water-assisted growth of 2D In2S3 nanoflakes. 

 

Figure S4. Optical image and corresponding AFM image of 2D β-In2S3 nanoflake of 14.4 nm on mica. 
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Figure S5. (a) Raman spectrum of β-In2S3 exposed to ambient air for six months. (b) Raman spectrum of β-In2S3 stored 

under vacuum for six months. 

 

Figure S6. EDS elemental analysis of β-In2S3 nanoflakes. 

 

Figure S7. Optical images of In2S3 grown on mica by evaporation of 25 mg and 50 mg In2S3 powder at 800 ℃, 850 ℃ and 

900 ℃.  
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Figure S8. (a-c) Schematic illustration and the AFM images of 2D β-In2S3 grown on c-Al2O3 substrate obtained at 20 sccm 

Ar flowing with (or without) H2O vapor. 

 

Figure S9. Optical images of In2S3 obtained at different growth temperatures of 550 °C (a), 570 °C (b), 600 °C (c), 

respectively. 

 

Figure S10. Schematic illustration of 2D β-In2S3 grown on mica substrates at different temperatures.   
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Figure S11. (a) KPFM mapping image of β-In2S3 nanoflakes grown without H2O. (b) Height statistics along red line in (a) 

showing β-In2S3 thickness is 14.4 nm. (c) Surface potentials along blue line in (a) demonstrating a difference of 0.40 V 

between Au and β-In2S3 nanoflakes grown without H2O. (d) KPFM mapping image of β-In2S3 nanoflakes grown with H2O. 

(e) Height statistics along red line in (d) showing β-In2S3 thickness is 12.0 nm. (f) Surface potentials along blue line in (d) 

demonstrating a difference of 0.32 V between Au and β-In2S3 nanoflakes grown with H2O. 

 

Figure S12. Band structure diagram of β-In2S3 nanoflakes grown with (or without) water. 

Table S1. Key parameters of In2S3 based photodetectors of this work and previously researched devices. The response time 

can be roughly estimated by 𝑡 =
2𝑙2

𝑢𝑛∙𝑉
 , where l is the channel length, V is the bias voltage and un is the mobility of carriers. 

Device 

Bias (Gate) 

(V) 

Wavelength  

(nm) 

Channel length 

(μm) 

Responsivity 

(A/W) 

Rise/decay time 

(ms) 

Reference 

CVD In2S3/graphene 1 808 5 4.9×10-4 - [1] 

CVD In2S3 1 450 - 137 6/8 [2] 

PVD In2S3 1(-10) 532 14 11.2 90/80 [3] 
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PVD In2S3 -2 405 50 - 460/40 [4] 

PVD In2S3 1 650/520 6 44 6/7 This work 
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