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Phonon dispersion of the pristine structures

The Figs. S1-a and S1-b shows the phonon dispersion of WSSe and Silicene monolayers, respectively. The maximum

optical phonon energy is approximately 51 meV for the Janus and 71 meV for the Silicene.

Fig. S1: Phonon dispersion of monolayer a) WSSe and b) Silicene.
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Fig. S2: Band structure of the Janus monolayer without SOC and with SOC.

Fig. S3: Fluctutations of the total energy and Atomic geometries of the WSSe/Silicene heterostructure at 300K for 0 and 10

ps AIMD simulation.

BSE convergence tests

In Fig. S5 and S6 we present the convergence of the BSE parameters with respect to the energy cutoff in the

exchange part of the BSE kernel, the energy cutoff of the screened Coulomb potential matrix in the e-h attractive
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Fig. S4: Phonon dispersion of WSSe/Si heterostructure. The maximum optical phonon energy is approximately 71 meV.

Kernel, number of bands in the static screening and the k-grid sample.
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Fig. S5: Convergence BSE parameters of the WSSe monolayer
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Fig. S6: Convergence BSE paramters of the Silicene monolayer


