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Transition Metal Dichalcogenides (TMDs) and in particular MoS2, isolated into the monolayer 
phase, are the subject of intense investigations in these years among two-dimensional (2D) 

materials due to their rich physics. The direct exciton-phonon interaction, which was observed 
in other 2D TMDs but not yet in 2D MoS2, allows the combined engineering of optoelectronic 
and structural properties. In this study, we investigated directly the exciton-phonon coupling 
in mechanically exfoliated MoS2 monolayers by varying the doping level, via post exfoliation 
thermal annealing, in the 200–300 °C annealing temperature range. Thermal annealing, in this 
temperature range, introduces point defects (sulfur vacancies) on the basal plane of MoS2 
flakes. This induces a slight variation of doping, via oxygen adsorption on vacancies once 
exposed to air, and allows tuning the intensity of the photoluminescence (PL) yield, which at room 
temperature (RT) is dominated by two A-type excitons, having in-plane symmetry. Resonant 
Raman and PL studies are pivotal techniques to investigate the exciton–phonon coupling. We 
directly quantitatively demonstrated the one-to-one correlation of the RT resonant Raman (632.8 
nm) integrated spectral intensity with the corresponding PL spectral yield, providing the first 
experimental evidence of the direct exciton–phonon coupling in 2D MoS2. We also demonstrated 
that the exciton-phonon interaction is highly dependent on exciton and phonon symmetries, with 
exclusive in-plane symmetry interaction in MoS2 monolayer.
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