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Definition: honeycomb bilayer




graphene bilayer
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theory: close competition of
AHE
LAF (opposite spins in opposite layers)

SHE

VHE (charge imbalance in opposite layers)
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Hubbard

U >> t >> L

microscopically



locked AF order
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AF even in weak coupling

t,t >> U

1

O.Vafek, PRB 82, 205106 (2010))



easy to handle

t, >> t >> U






in real space

NN and NNNN hopping of the same value



Dispersion
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- introduce U

-large t |, —small t

e

- superexchange and tJ model



- consider tJ model on projected monolayer

- high doping, weak coupling limit

- mean field of a model with NN attractive
(J) interaction

A. Black-Schaffer and S. Doniach, PRB 75, 134512 (2007)



classify instabilities
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BCS weak coupling analysis

d+id - lowest lying instability
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d+id SC




AHE




NNN complex hopping —

simple generalization of Haldane model



-C =2 “flat” band
-No spin

-expect d +id valley pairing for finite u
if attractive NN interaction exists



d+id
AHE SC




no surprise:

C=2QHE and d +i d topological
superconductor are related






x, = det ! - H(zm—z”)
Nk V)i

1 | division arbitrary



X, haspremade pairs

need “spontaneous breakdown of
permutation symmetry” and
pairing agent to establishd +id



Conclusions:

In the limit of t, >> t >> g(attractive )
d+id topological superconductor
may be present on honeycomb bilayer

Graphene bilayer might support
d + i d superconductivity at finite doping



