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1. Grand-Canonical Ensemble Theory

Grand-Canonical Potential:
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Average Particle Number:
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Ground-State Fraction:
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Ground-State Number Fluctuation:
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2.1. N-Particle Propagator

Definition:
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2.2. N ldentical Particles

Propagator:

(331, ceey LN Th | 33/17 ooy CB§V7 Ta)<O)B’F

1
— ﬁ Z(il)p(P) (wP(l)a <y LP(N); T \ :Ell, e CI}?V; Ta)(O)
P

Partition Function:
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2.3. Cyclic Representation

Contribution of a Closed Cycle:
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General Result:
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Cycle Decomposition:
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Permutation Group:
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Cycle Length Representation:
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2.4. Recursion Relation

Generating Function:
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Cyclic Representation:
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N-Particle Part:
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Recursion for N-Particle Partition Function
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Spectral Decomposition of a Cycle:
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2.5. Weight of Ground State

Separation of Ground State Partition:
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Partition Function:
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Efficient Formula:
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2.06. N-Particle Results

Heat Capacity:
82
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Heat Capacity and Ground-State Occupancy:
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2.06. N-Particle Results

Heat Capacity and Ground-State Occupancy:
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2.7. Canonical Versus Grand-Canonical

Fluctuations of Ground-State:
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Ground-State Occupancy and Finite-Size Effect:
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3.1. Dipolar Interacting System

Trapping Potential:

M
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Interaction Potential:
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Configurations in °?Cr-Experiment:
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Shift of Critical Temperature:
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3.2. Interacting Particles

N-Particle Propagator:
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First-Order Contribution:
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3.3. First-Order Perturbation

Factorization:
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First-Order Partition Function:
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Cyclic Decomposition:
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3.4. Interacting Cycles

Interaction-Free Cycles:
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Direct and Exchange Cycles:
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Feynman Diagrams:
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3.5. Perturbative Contributions

Interacting Cycles:
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Problem of Perturbation:

Il(lk)’m(ﬁ) x 3 == Further Resummation necessary



3.6. Self Energy

Energy Level Shift:
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Self Energy:
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Ground-State Self Energy:
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3.7. Signature of Interaction

Heat Capacity: g Cloon/ 1000k

Ground-State

Occupancy:
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4. Qutlook

e 4.1. Determine Superfluid Density

o 4.2, Calculate T-Matrix for Multiple Interactions
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e 4.3. Determine Depletion
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