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1. CANONICAL APPROACH TO BEC

•N -particle partition function [1,2]:
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•Action:
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•Recursion for interaction-free partition function [3–6]:
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•Ground-state occupancy and heat capacity without interaction [4,6]:
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• Interaction-free results for harmonic case [7]:
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2. GRAND CANONICAL DESCRIPTION

•Partition function [1]:
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GC(β, µ) =
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•Grand canonical action:
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• Ideal gas result:
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•Critical temperature for harmonic case [7]:
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3. DIPOLAR INTERACTING BEC

• Stuttgart experiment [8]: U(x) =
M

2
(ω2

1 x
2 + ω2

2 y
2 + ω2

3 z
2)

ω1=2π ·581 Hz

ω2=2π ·406 Hz

ω3=2π ·138 Hz

(1) (2) (3)

m=me1
m=me2

m=me3

• Interaction potential: m = 6mB, a = 105 aB [9]
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•Canonical results for 1000 particles [10]:
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•Critical temperature: FS [11–14] + δ [15,16] + dd [17,18]
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•Anisotropy factor [19,20]:
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