EMERGENT GRAVITY IN
GRAPHENE

G.E.Volovik and M.A. Zubkov

We reconsider the tight - binding model of monolayer
graphene, in which the variations of the hopping
parameters are allowed. We demonstrate that the
emergent 2D Weitzenbock geometry as well as the
emergent U(1) gauge field appear. The emergent gauge
field is equal to the linear combination of the
components of the zweibein. Therefore, we actually deal
with the gauge fixed version of the emergent 2+1 D
teleparallel gravity. In particular, we work out the case,
when the variations of the hopping parameters are due
to the elastic deformations, and relate the elastic
deformations with the emergent zweibein.
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I TIGHT BINDING MODEL
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and strained graphene
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| TIGHT - BINDING MODEL
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First, we consider the situation, when the three hopping
parameters t_a are different, but do not depend on the
position in coordinate space.
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Emergent U(1) field.
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Emergent zweibein: expansion around the true Fermi - point
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the effective Hamiltonian near to the Fermi point
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CONCLUSIONS

1. the varying hopping parameters for monolayer graphene
give rise to the varying 2D zweibein e.

2. The other existing field (the 2D gauge potential A) is
expressed through e.

3. The varying 2D Weitzenbock geometry defined by e
appears.

4. The field Ale] gives the terms of the action that are not
invariant under the 2D diffeomorphisms.

5. Formally the considered action may be treated as the action
for the 2D Weitzenbock geometry if it is considered as a gauge
fixed version of the action for the invariant theory.
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