
Abstract Submitted
for the MAR14 Meeting of

The American Physical Society

Theory of topological Raman band in graphene KEN-ICHI SASAKI,
KOUTA TATENO, HIDEKI GOTOH, NTT Basic Research Laboratories — In the
Raman spectrum measured at the edge of graphene, the D band appears as a promi-
nent peak. The edge D band is useful in the characterization of the armchair edge
because it is a result of an intervalley scattering of the electron by the armchair
edge. The intervalley scattering is not unique to the armchair edge, but common
to topological defects, such as pentagons and heptagons. Since topological defects
are found throughout the honeycomb network of carbon, the characterization is an
important issue. Based on our recent work on the activation mechanism of the edge
D band [1], we found a novel type of the D band induced by a topological defect,
which we call a topological D band [2]. A photo-excited carrier with a non-zero
winding number is the key to activating a topological D band. A topological D
band can be distinguished from the conventional edge D band by its peak position
and non-dispersive nature, because the selection rules for electron-phonon matrix
elements are altered in an essential way by the presence of the topological defect.
[1] Sasaki et al., Crystals 3(1) 120 (2013). [2] Sasaki et al., Phys. Rev. Lett. 111,
116801 (2013).
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