
Thermodynamical Properties of Quantum Gases
Konstantin Glaum1, Aristeu Lima1,2, Axel Pelster2, and Hagen Kleinert1

1Institut für Theoretische Physik, Freie Universität Berlin, Arnimallee 14, 14195 Berlin
2Fachbereich Physik, Campus Duisburg, Universität Duisburg-Essen, Lotharstrasse 1, 47048 Duisburg

1) Chromium Bose-Einstein Condensate

•Trapped interacting Bose gas:
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• Stuttgart experiment [1]: U(x) =
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• Interaction potential: m = 6 mB, 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]:
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• 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) Fermionic Chromium Atoms

•Non-interacting F = 3/2 Fermi gas:
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Magnetization per particle:
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•Chemical and magneto-chemical motential:
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•Fermionic chromium: Paris experiment [21]

1) Nuclear spin I = 3/2+

2) Large magnetic dipole moment, m = 6 mB

•Goal: Interacting dipolar gas
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1) Contact interaction [22,23]:
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