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Abstract: Motivated by results of DMRG and tensor network simulations on doped

$t$-$3$ model on honeycomb lattice, we study superconductivity of singlet and triplet pairing in this model. We show that a superconducting state
with coexisting spin-singlet and spin-triplet pairings is induced by the antiferromagnetic order near half-filling. The superconducting state we obtain
has a topological phase transition that separates a topologicaly trivial state and a non-trivial state with Chern number two.
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Motivation: why honeycomb lattice

Dirac nodes in tight binding model.

Simple commensurate antiferromagnetism that does
not enlarge the unit cell.

AF order does not change topology of Fermi
surface.

No topological order, no large/small Fermi surfaces.
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Half-filled: commensurate
AFM at Q=0.

Doped: small pockets at the
Dirac nodes.

What's the AFM order at

finite doping?
commensurate or
incommensurate?
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® We calculated the susceptibility for the AFM order
using a tight binding model with finite doping.

® Commensurate AFM.
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® \We start from the Hubbard model on honeycomb
lattice,

7 = —f‘Z ((-j”('j,_] + h. () - L'Z N * Ny

(i7) t

o AF order gaps the Dirac nodes,
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® AFM is suppressed at finite doping.

® Suppression is bigger at lowerT.
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2D SC with no inversion or TR symmetry:
classified by Z.

Chern-number defined using Bogoliubov
quasiparticles.

Necessary condition: node(s) in SC gap at
topological transition.
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Commensurate Al
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Mixture of singlet and

with AF order.
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