Electronic contribution to the Raman spectrum of
twisted bilayer graphene.

Aitor Garcia-Ruiz Fuentes!2 less than the intensity of the G peak [3].
Joshua Thompson!, Marcin Mucha-Kruczynski'3, Because of its electronic origin, the new
Viadimir Falko4> peak provides direct information about the

flatness of the first minibands in tBLG.
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The interest in the physics of twisted bilayer Z’
graphene (1BLG) has been redoubled 3
following the recent discovery in this E
material of a superconducting phase [1]. In <
this system, the coupling between the two g
graphene monolayers hybridizes Dirac = 0 5=
states, resulting in a reduction of the Fermi 0 50 100 150
velocity and the formation of van Hove Raman shift (meV)

singularifies (VHSs). The position of these VHSs Figure 1: Simulated electronic contribution to
g g

is closely connected to the twist angle, the Raman specfrum of twisted bilayer
drifting towards the neutrality point as the  graphene for different twist angles above (top)
angle becomes smaller. For a twist angle ~ @nd below (bottom) the magic angle. For
around 1.1°. the first bands below and comparison, the dashed black line represents
above the neutrality point become flat [2], the electronic contribution of two uncoupled

. . layers of graphene.
and electron-electron interaction takes
over, leading to the appearance of

strongly correlated phenomena. References

Here, we use the continuum model, we

study theoretically the electronic [l Y.Caoetal., Nature, 556, 80—
confributions to the Raman spectrum of 84 (‘20_]8)

twisted bilayer graphene for twist angles  [2]  R.Bistritzer et al., PNAS 108, 12233-
close to the magic angle. We show that 12237, (2011)

non-resonant excitations of electron-hole  [3]  D.Basko, Phys. Rev. B 78, 125418 -
pairs between the first minibands above (2008)

and below the neutrality point lead to a
peak, the position of which is determined
by the twist angle. We estimate the
quantum efficiency of this Raman feature
as ~1013, about two orders of magnitude
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