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The focus of this project is to develop a consistent procedure to improve the optical properties
of atomically thin 2D semiconducting materials. The method is based on molecular treatment. In terms
of 2D materials, monolayer transition-metal dichalcogenides (TMDCs) have attracted attention in
the last decade. One of the representative TMDC materials is monolayer MoS; which shows
photoluminescence (PL) in the visible region (71.9 eV) corresponding to the direct bandgap of the
material. So far, the biggest problem for applying optical devices is the low optical quality of
monolayer MoS;, and the quantum yield was reported about 6% or less. In this work, we proposed a
new procedure to improve the optical property of monolayer MoS, by treatment with a superacid
molecule, bis(trifluoromethane)sulfonimide (TFSI), and we found a promising method for generating
bright monolayer MoS; consistently. The procedure in this work is accompanying UV-assisted process
after the superacid treatment. By the treatment, a bright monolayer MoS, (over 200 times PL
enhancement) was achieved. Also, the PL |ifetime of the treated monolayer MoS, showed ~1. 35 ns which
indicated a similar quality of the sample showing near-unity quantum yield in the previous work.
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