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The reduced electrical screening in two-dimensional materials provides an ideal platform for the 
realization of exotic quasiparticles, that are robust and whose functionalities can be exploited for 
future electronic, optoelectronic and valleytronic applications. The existence of a direct band-gap, 
stable excitons and trions at room temperature make two-dimensional transition metal 
dichalcogenides (TMDC) an ideal choce for both fundamental as well as applied research. SrTiO3 
(STO) is a functional transition metal oxide having several remarkable properties such as the wide 
range and the tunability of dielectric constant, and rich phonon spectra with several soft phonon 
modes near its structural phase transition. The three body charged quasiparticle, trion, has attracted 
considerable attention, due to its large binding energies in TMDC, and in this work, the effects of 
substrate phonon interactions on the properties of trion is investigated. We found that the trion in 
MoS2 is strongly interacting with soft phonon of STO. The above interaction is found to be capable 
of making the binding energy of trion more than 60 meV. We demonstrate selective tuning of the 
trion component of Photoluminance of MoS2 by integrating it with a functional oxide substrate. 
Our results also point towards a possible bound state of a soft phonon in STO and trion in MoS2. 
The binding energy and life time of trions were found to be tunable by modifying the phonon 
frequency and trion-phonon coupling. The implications of the selective tunability of quasiparticles 
in the optical emission spectra of TMDC will be discussed.   
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