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The phonon spectrum was calculated on a simplified model, that is, a Rh nanosheet coat 
with benzene rings, within the usual harmonic approximation. To balance the 
calculation accuracy and time consuming, a p(4 x 4) supercell was adopted for the 
single-layer Rh sheet and a benzene ring was used to mimic the graphene in the 
simplified model. 

Figure S1  Calculated phonon spectrum of Rh-sheet capped with the benzene rings.

Figure S2  Calculated phonon spectrum of pure single-layer Rh sheet.

By comparing figure S1 with figure S2, we can see that the imaginary frequency modes 
of single-layer Rh sheet, arising from the out-of-plane motions of all Rh atoms, are 
largely suppressed by the capped benzene rings. As a result, almost all the imaginary 
frequencies are significantly reduced to within those of the numerical noise (< 30 cm-

1), indicating that the heterobilayer is thermodynamically stable.


