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Phonon localization in low-angle twisted bilayer graphene

Superconductivity has been found in bilayer graphene at the magic angle [1]. Below the magic angle, the bilayer
graphene exhibits reconstruction, entering the strain soliton regime [2]. Direct optical images of the crystal
superlattice in reconstructed twisted bilayer graphene are reported here [3], generated by nano-Raman
spectroscopy (see figure) [4-9]. The observation of the crystallographic structure with visible light is made
possible due to lattice dynamics localization, the images resembling spectral variations caused by the presence
of strain solitons and topological points. The results are rationalized by a nearly-free-phonon model and
electronic calculations that highlight the relevance of solitons and topological points, particularly pronounced for
structures with small twist angles.

References

[1] Y. Cao et al. Nature, 556(7699) (2018) 43-50.

[2] S.Jonathan et al. Proc. Nat. Acad. Sci. USA 110 (2013) 11256-11260.

[3] A.C. Gadelha et al.Nature (2021) https://www.nature.com/articles/s41586-021-03252-5

[4] T.L.Vasconcelos et al. Adv. Opt. Materials 6.20 (2018) 1800528.

[5] C.Rabelo et al. In 4th Int. Symp. Instrumentation Systems, Circuits and Transducers (INSCIT) 1-6 (IEEE, 2019).
[6] C.Rabelo et al. Phys. Rev. Applied 14 (2020) 024056

[7] H.Miranda et al. Phys. Rev. Res. 2 (2020) 023408.

[8] H.Miranda et al. Phys. Status Solidi Rapid Research 14 (2020) 2000212.

[9] A.C. Gadelha et al. ACS Appl. Nano Matter (2021) https://dx.doi.org/10.1021/acsanm.0c03230

Figures

—

© |3| pazijewloN

Figure 1: Nano-Raman field distribution generated in the tip-enhanced Raman spectroscopy (TERS) configuration [8].


https://www.nature.com/articles/s41586-021-03252-5
https://dx.doi.org/10.1021/acsanm.0c03230

