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2D materials are very promising in terms of application in microelectronics, including optoelectronics. For 2D MoS,, there is still limited information about
the influence of optical excitation conditions (e.g., laser power in a broad range and different energies) on the formation and behavior of the trion emission
component, finely separated from the A exciton band. In this paper, the behavior of trion and exciton photoluminescence (PL) was studied under various
laser excitation conditions, i.e., energy and power, in monolayer and few-layer MoS, flakes grown on SiO./Si.

Methods

The thicknesses of of MoS, triangular flakes grown on SiO./Si by chemical vapor deposition was determined with AFM and Raman spectroscopy (fig. 1a).
To obtain y-PL and y-Raman spectra and mappings, the laser excitations of 532 and 405 nm were focused on sample to a spot of ~3 um diameter. The PL
maps (fig. 1b) present the PL intensity of each band with a mapping step of 1 um.
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Figure 1. The y-Raman (a) and p-PL (b) spectra (left) and mappings (right) of 1L, 2L, 4L and 6L MoS, flakes under 532 nm excitation (0.64 mW over 10 ym? spot), as well as AFM images of the respective
1L and 4L flakes. The arrows on the spectra mark the spectral points used for the mappings. The band diagram in the inset schematically shows the exciton and trion transitions. The plots on the AFM
Images show the estimated thickness in nanometers along the dashed lines.

Results and Discussion
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Figure 2. The y-PL spectra of 1L MoS, flake excited by (a) 532 and (b) 405 nm at different laser €02 2 0ol 1 ]
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to the A band. This is explained considering a higher absorption of MoS, at Figure 3. The u-PL spectra of 2L MoS, flake excited by (a) 532 and (b) 405 nm at different powers
higher energies (mW) and fitted by three Lorentzian functions related to the A and B excitons and the trion

components. (c) Parameters of the spectra and their components versus excitation power.
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