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Photoluminescence Enhancement of Monolayer
MoSe, by Hydrohalic Acid Treatment
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Translated by Hau-Vei Han, Hao-Chung Kuo
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Atomically thin two-dimensional transition-metal di-chalcogenides (TMDCs) have attracted much attention
due to their unique electronic and optical properties for future optoelectronic devices. Although there are many
promising fabrication processes have been employed to produce high quality TMDCs layers with a scalable size
and a controllable thickness, the grown TMDC monolayers may still incorporate unwanted structural defects.
These defects significantly trap free charge carriers and localize excitons, leading to the smearing of free band-to-
band exciton emission. In this paper, we introduce a simple hydrohalic acid treatment to efficiently suppress the
trap state emission and promote the neutral exciton and trion emission in defective MoSe2 monolayers. The overall
photoluminescence intensity at room temperature can be enhanced by a factor of 30. Our results suggest that the
hydrohalic acid treatment not only reduces the structural defects, but also modifies the corresponding optoelectronic
characteristics in fabricated MoSe2 layers, providing further insights of the control and tailoring the exciton
emission from monolayer TMDCs.
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