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Figure S1. Schematic diagram of the vertical Bridgman method crystal growth process. a)

Temperature field distribution within the furnace. b) Temperature field of crystal growth
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Figure S2. Element composition of InSe and InSey o,. a,e) Low-magnification SEM images of InSe

and InSey,, respectively. b,c) EDS mapping of In and Se elements in (a). d) EDS spectrum of
InSe captured from squre of (a). (f, g@ EDS mapping of In and Se elements in (e). h) EDS
spectrum of InSey g, captured from squre of (e).
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Figure S3. Electrical property characterizations of InSe and InSey g, based back-gate photodetector
devices. a, b) I-V output curves at various 505 nm laser power density of InSe and InSeg g,
respectively. ¢, d) I-V output curves of InSe and InSe(q,. with back-gate operated (Vz=-50-50 V)
under 505 nm illumination with power density of 0.0255 W/cm?.
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Figure S4. Optical images of five investigated InSe photodetectors with the same structure labeled
#1 to #5.



Figure S5. Optical images of five investigated InSeyg, photodetectors with the same structure
labeled #1 to #5.



