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Rhombohedral Phase in Trilayer-graphene
Twisted bilayer graphene systems revealed flat bands near Fermi level that exhibit interesting

electronic efects, such as low-temperature superconductivity [1]. Exploring multilayer graphene in
more detail is then needed, because it could still present many properties to be unravelled. Adding a
third layer, trilayer-graphene (TLG) shows many new degrees of freedom in their electronic
properties. The two most stable forms of TLG are Bernal and rhombohedral (see Figure 1). Despite
of the fact that in these two phases the number of interlayer first-neighbors and the interactions
between those are of the same kind, the phases can be seen as different by the shift of the last layer.
The former contains a carbon chain in an epitaxial order, and the second one has the layers stacked in
a stair shape. They show different electronic structures at low energies. Around the K-point, the
Bernal phase shows symmetric parabolic and linear electronic bands, and the rhombohedral phase
shows partially flat bands but non fully symmetric around that point. For that reason, the
rhombohedral stacking is expected to reveal many interesting electron phenomena, including strong
correlation and superconductivity [2,3].

For many years, Bernal phase has been considered as the more stable form; however, recent
studies show that this question needs to be revised [3-5]. In our work, the results for TLG show that
the rhombohedral stacking can be more stable than the Bernal one using a large number of
functionals in calculations. We then study the role of the mechanical deformations that provoke a
transition between the rhombohedral and the Bernal phase. We conclude that the symmetry breaking
between the layer sublattices is crucial to induce the Bernal to rhombohedral phase transition. These
findings help in answering how to either preserve or change the stackings in multilayer graphene
samples.
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Figure 1: Energy difference between Bernal and rhombohedral stacking for in-plane deformations along
different axes. Red and blue colors represent the stability of rhombohedral and Bernal stacking, respectively.
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