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• Finding the stacking orders of  multilayer ReS2

ReS2
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Confirmation of  stacking order
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Impact of  stacking order
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• Low-frequency breathing and shear modes indicate the 

stronger interlayer interaction in stacking AB 

• Mode I and mode III correspond to the Ag
- (cross-plane) 

and Eg
- like (in-plane) modes
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Anisotropic optical properties
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• The impact on the stacking order on optical properties in ReS2

• Exciton recombination faster in AB stacking

• Optical properties are more 

anisotropic in AB stacking

• Excitons are more 

delocalized in AB stacking

• Higher orbital contribution 

leads to increase the 

transition probability in AB 

stacking



Phonon modes splitting in multi-layers
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• Previous literatures report 

• The HR-TEM and phonon calculations clear these doubts

• Defect activated IR modes

• Double resonance



Phys. Rev. B 105, 045416 (2022)

Layer parity dependent phonon modes
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• Possible reasons

• Apparent changes in plane symmetry in 2L : Extra modes

• Breaking of  inversion symmetry in 3L : Splitting modes

Theory Experiments

Bi-layer

Tri-layer



Conclusions

Two distinct stacking orders in ReS2 are identified without ambiguity 

and resolve the conflict in the literature

Vibrational modes confirm the finite interlayer coupling strength 

Optical properties (excitons) are more anisotropic and excitons are 

loosely bound in AB stacking than AA stacking

Deviation of  crystal symmetry resolve the issues of  stacking order 

dependency and extra ambiguous peaks in Raman spectra 



Thank You!
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