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Solitons in BEC
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filled solitons
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gap solitons
"negative mass"

dark solitons

quantum pressure

interactions
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g<0 bright solitons

quasi-1D regime
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Atom LasersAtom Lasers

Atom laser: a coherent beam or pulse of atomsAtom laser: a coherent beam or pulse of atoms..

Max Planck 

Quantum Optics:

Outcoupling via 

spin flip (2001)

Yale: Gravity-induced tunneling 

through a lattice (1998)

How about attractive nonlinearity?

Phase imprintingPhase imprinting
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DARK SOLITON CREATION BY PHASE IMPRINTING

NIST: Science 287, 97 (1999)

Hannover: PRL, 83, 5198 (1999)

ie θΦ→Φ

Aspect Ratio ~ 2

Aspect Ratio ~ 30

NIST
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SolitonSoliton trainstrains
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Observations of Bright SolitonsObservations of Bright Solitons

Bright soliton in a waveguideBright soliton in a waveguide

–– Rolls down potential hillRolls down potential hill

Ecole normale, ParisEcole normale, Paris
(2002)(2002)

Bright soliton trainBright soliton train

–– 4 or 5 solitons oscillate4 or 5 solitons oscillate
and interact in harmonic and interact in harmonic 
traptrap

Rice University (2002)Rice University (2002)
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Dispersion and fundamental solitonsDispersion and fundamental solitons

BULK MEDIA 

WAVEGUIDE

TIR GAP

SPATIAL SOLITON

DISCRETE SOLITON

TIR GAP

Gap SolitonsGap Solitons
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Gap SolitonsGap Solitons
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Variational approachVariational approach
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Stability in 1DStability in 1D
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Stability in 3DStability in 3D
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BEC in the latticeBEC in the latticeBEC in the latticeBEC in the lattice
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3D + lattice3D + lattice3D + lattice3D + lattice
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