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[ two mode approximation ] meanfield
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[ two mode approximation
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[Josephson dynamics]
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Phys. Rev. Lett. 95, 10402 (2005)



[ meanfield & beyond ]
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[Josephson dynamics] meanfield/Bose Hubbard
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[ number squeezing ] ground state properties

no interaction with interaction
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[spin squeezing ] introduction
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‘optics-like' squeezing ] implementation

(Fig. 1)
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[ adiabatic spin squeezing ] implementation




focussed interfering many well
laser beams laser beams > \/\f\ j\f)

harmonic trap periodic trap
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apparatus

imaging with high resolution

Atom detection using absorption imaging
high resolution (1 pym).
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experimental results
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experimental results

\/\/\ Mﬁf\ NW more stable situation — used for systematics
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photon shot noise: ~10 atoms
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systematics ]
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Ramsey - number squeezing
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D. Wineland, et al. Phys.Rev. A 50, 67 (1994)



phase in many wells ]

In situ imaging
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envelope removal, FFT
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entanglement criterion]

separable
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Sorensen, et al. Nature 409, 63 (2001)

The same criterion as for precision enhancement

Criterion for indistinguishable particles
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Wang et al. PRA 68, 012101 (2003) , Korbicz et al. PRL 95, 120502 (2005)
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conclusion ]

Direct observation of coherent number squeezing
‘a useful quantum resource’
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Nature 455, 1216 (2008)



