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Figure S1 Optical images of MoSe2 flakes (a) with poor uniformity and (b) excessive nucleation with 
forward-flow. (c) uniform morphology without optimized reverse-flow. (d) Variation of nucleation 
density with growth time. 



 
Figure S2 (a) Optical images of MoSe2 flakes. SEM images of (b) monolayer and (c) bilayer MoSe2 
flakes. (d) AFM image shows height profile of the bilayer MoSe2 flake. 

 
Figure S3 (a) The optical image, (b) Raman (A1g mode, 240 cm−1) and (c) PL (807 nm) peak intensity 
map of a triangular bilayer MoSe2 flake, respectively. (d) The optical image, Raman peak intensity 
map of (e) A1g mode (240 cm-1) and (f) Eଶ௚ଵ  mode (287 cm-1) of a hexagonal MoSe2 flake, respectively. 
The scale bar is 10 μm. 



 
Figure S4 The optical images of monolayer (a) MoSe2 flakes and (b) MoSe2 films grown on sapphire 
(0001) substrate. (c) Raman spectrum of monolayer MoSe2 grown on sapphire substrate. Raman peak 
intensity map of (d) A1g mode (240 cm-1) and (e) Eଶ௚ଵ  mode (287 cm-1) of monolayer MoSe2 flake, 
respectively. 


