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Experimental Motivation

1) Gravity-like interaction [1,2]:

• Interaction potential of radiation field and atoms [3–5]:
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•Near-zone potential, kr ¿ 1:

Setup with three crossed static lasers:

U3(r) = −3Ik2α2
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18 crossed lasers:

U18(r) = −11Ik2α2
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2) Coulomb interaction of trapped ions:

•Linear quadrupole trap [6]:

Effective harmonic trap
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:

•Cooling by mutual interactions of 4He+ and 9Be+

•Extension to BEC?

Gross-Pitaevskii Theory

•Gross-Pitaevskii equation in Thomas-Fermi approximation:
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•Solution (k =
√
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•Thomas-Fermi radius of 23Na:

•Self-binding without a trap (ω = 0) [1]:
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•Dynamics: Time-dependent variational approach [7]:
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Frequency Ω of collective excitations:
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•Frequencies:

Critical Temperature

•Bose gas in harmonic trap
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∮
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•Free energy:

F = F (0) − 1
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•Self energy:

Σ(x, τ ;x′, τ ′) =
x,τ x′,τ ′ +

x,τ x′,τ ′ + . . .

•First-order analytical result in semiclassical approximation [8]:
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cδ ≈ 3.42603, cE ≈ −13.839, cD ≈ 2.0951

•Anisotropy function, κ = ωz/ωr:
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•Graphical results:
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