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Bose-Hubbard Model — one patrticle
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Bose-Hubbard Model — two particles
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Optical Waveguide Arrays and Lattices

Perets, et.al., PRL 100, 170506 (2008) Schwartz, et.al., Nature, 446, 52 (2007)

T

7um
Trompeter et.al., PRL 96, 023901 (2006)



Maxwell Equations
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Paraxial Approximation
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Tight-Binding Approximation
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Square Lattice of
Optical Waveguides
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Analogy between Bose Hubbard and Waveguide Lattices
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Discrete Quantum Billiard with Optical Waveguides
Phys. Rev. A, 001800(R) (2011)
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Chaotic Classical Billiards
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Quantum Billiards

0¥ o0 0V
| =—F+t—,
ot oXx oy

L Y N 3 e X%

Y(r,t), =0

sorting A, we define s, =|4,,,—4

n+l n‘

Regular Billiards — Chaotic Billiards —
Poisson Distribution Wigner Distribution
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Discrete Quantum Billiards
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Realizations for Discrete Quantum Billiards

ide arrays

2D wavegu

BEC in 2D optical lattices




Continuous 1D Quantum Billiard
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Discrete 1D Quantum Billiard
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Calculation of Probability Distribution Function (PDF)
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PDF for the case U=0
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PDF for the case U
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PDF for the case U=2

7S exp| - 7S°
2d° 4d°




PDF

Disordered 2D Billiard
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PDF for the case W
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Conclusions

THANK YOU



