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A monolayer of MoS, is a two-dimensional material that has attracted
considerable attention in recent years due to its potential application in electrical and
optoelectronic devices. Here, we report the photoluminescence intensity as a function
of time from monolayer of MoS, that the surface modification via electron irradiation
at low accelerating voltages. After electron irradiation, Raman spectra shifted to a
higher frequency, indicating the presence of oxygen adsorption from the air onto the
surface. Moreover, when the sample is exposed to a 532 nm excitation, the
photoluminescence (PL) intensity decreases (i.e. quenches) and interestingly, it the
intensity could be recovered when left in the dark for several hours, indicating it is not
a permanent photobleaching. The PL spectra analysis of the modified monolayer MoS,
shows increased trion state after exposure and reduced when kept in ambient
condition. Additionally, the quenching process is irreversible when the experiment is
repeated in the nitrogen atmosphere. It is consistent with oxygen adsorption onto the
surface and the O, molecules subsequently deplete electrons from the sample. Our
observation can lead to the controlling and tuning the photoluminescence, which is

highly desirable for optoelectronics and gas sensing applications:
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