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1) Chromium Bose-Einstein Condensate

•Trapped interacting Bose gas:
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• Interaction potential: |m| = 6mB, a = 105 aB [2]
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•Critical temperature: sc [3–6] + δ [7,8] + dd [9,10]
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•Geometry factor [11,12]:
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2) Canonical Approach to BEC

•N -particle partition function [13,14]:
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•Action:
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•Recursion for interaction-free partition function [15–18]:
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•Ground-state occupancy without interaction [16]:

w
(0)B
N (β) =

1

N

N
∑

n=1

e−nβE0Z
(0)B
N−n(β) /Z

(0)B
N (β)

• Interaction-free results for harmonic case:
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• Interacting Bose gas [20]: V (int)(x) = g δ(x)
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3) Spinor Bose-Einstein Condensate

•Non-interacting spinor gas [21,22]: U(x) =
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•Dependence of critical temperatures on magnetization M [23]:

Gross-Pitaevskii equations:

(E0 − µ− η)Ψ1(x) = 0

(E0 − µ)Ψ0(x) = 0

(E0 − µ + η)Ψ−1(x) = 0
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•Particle number and heat capacity [24]:
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• Interacting spinor gas: A = A(0) + A(int), c0 ∝ a0 + 2a2, c2 ∝ a2 − a0
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•First-order Tc1-shift [25]:
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