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2D triangular lattice

Jα = |Jα| e iϕα , Jβ = |Jβ| e iϕβ

ϕα = ϕβ = π
2

|Jα| = |Jβ |

ϕα = π
ϕβ = π

4
|Jα| = |Jβ |



Superfuid Fermi mixture in a triangular lattice
BCS approach
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Superfuid Fermi mixture in a triangular lattice
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Bose-Fermi mixture in a triangular lattice
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Bose-Fermi mixture in a triangular lattice
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• An increase of γ causes a gradual reduction of

the peak at k =
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together with an

enlargement of the peak at k = q0.
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there is a crossover where the

ground state starts to be well reproduced by the
anlytical solution.

• For γ < 2.1
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anlytical solution describes

gapless superfluidity (no gap in the excitation
spectrum but ∆ 6= 0).
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Summary

• Complex tunneling amplitudes in a lattice system can be
realized by means of a periodic shaking that breaks
time-reversal symmetry.

• Ground state of a superfluid Fermi system with broken
time-reversal symmetry can be described by the pairing
function with a non-trivial quasi-momentum.

• If bosons are also present in the lattice and there is sufficiently
strong coupling between fermions and bosons, the phase of
the BCS pairing function reflects the phase of the BEC wave
function.

• In the presence of bosons the ground state of the Fermi
system can reveal both gapped and gapless superfluidity.

KS, K. Targońska, J. Zakrzewski, PRA 85, 053613 (2012).


