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 BEC in rotating lattice potential
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　a : lattice constant

Triangular Lattice PotentialTriangular Lattice Potential
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　a = 2.2 , V0 = 7.0 ,  σ = 0.65
  　　　(ground state)

condensate density

 We consider the rotating triangular lattice potential generated
by the blue-detuned laser beam.



 We use the 2D Gross-Pitaevskii equation in the rotating frame

                              

                                   

Gross-Gross-Pitaevskii Pitaevskii EquationEquation
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 as : s-wave scattering length
  m : atomic mass

  γ : dissipative term
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Ω : angular velocity of the rotating potential

 We are interested in:

• Dynamics of the vortex lattice formation.

• Vortex lattice structure.

energy and length scales



Numerical ResultNumerical Result
Lattice constant  a/aho=2.2  Ω=0.70ω0

1) Weak lattice potential (V0=0.1)

Time evolution of the condensate density



Numerical ResultNumerical Result
Lattice constant  a/aho=2.2  Ω=0.70ω0

2) Strong lattice potential (V0=5.0) ⇒perfect pinning

Time evolution of the condensate density



Phase of the CondensatePhase of the Condensate
Lattice constant  a/aho=2.2  Ω=0.70ω0

1) Weak lattice potential 2) Strong lattice potential



 Lattice potential energy

Quantities Characterizing the VortexQuantities Characterizing the Vortex
PinningPinning
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density structure factor

　a = 2.2 , V0 = 7.0 ,  σ = 0.65
 (ground state)

 Structure factor
(Fourier transform of the
condensate density)



Lattice Potential EnergyLattice Potential Energy



                                 1）V0=0.1   　  2）V0=0.2         3）V0=0.5

Structure FactorStructure Factor

Abrikosov lattice Vortex pinning

Structure factor

density

ground state



Vortex PinningVortex Pinning
Structure factor S(k)



 Lattice Potential Energy and Structure Factor Lattice Potential Energy and Structure Factor

V0=0.4



Structure FactorStructure Factor

Ω = 0.70
Ω = 0.75
Ω = 0.80



Vortex Lattice Structures (Vortex Lattice Structures (aa//aahoho=2.2)=2.2)

Pinned Lattice

Abrikosov Lattice

V0 (min)=0.4
         Ω=0.70
 



V0 (min)=0.8
        Ω=0.825
 

Vortex Lattice Structures (Vortex Lattice Structures (aa//aahoho=2.0)=2.0)

Pinned Lattice

Abrikosov Lattice



V0 (min)=1.0
         Ω=0.65
 

Vortex Lattice Structures (Vortex Lattice Structures (aa//aahoho=2.4)=2.4)

Pinned Lattice

Abrikosov Lattice



SummarySummary
 We studied vortex lattice formation in BEC in the

rotating triangular lattice potential.
 We calculated the structure factor of the condensate

density to quantify the vortex lattice structures.
 We also studied vortex lattice formation in the

rotating square lattice potential.


