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1. Bose-Hubbard-Modell

Second-quantized Hamiltonian for bosons [1]:
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Decomposition in Wannier-states:
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Derivation of the Bose-Hubbard-Hamiltonian [1-5]:
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Coefficients [6-8]:
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Harmonic approximation:
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2. Mean-Field Theory

Mean-field ansatz [4,10]:

Mean-field Hamiltonian:
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Solution [4,5,10,11]:
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Phase transition [4,6]:
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3. Bose-Fermi-Hubbard

Add fermions [7,12]:
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Bose-Fermi-Hubbard Hamiltonian:
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Solution of Bose-Fermi-Hubbard for T = 0:
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For Jp = Jg = 0 and np = 1
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