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I. The method.  Anderson Model (Rubtsov

 

et. al PRB (05))
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New dynamical variable s.  Exact mapping onto CT-Hirsch-Fye (K. Mikelsons et al. preprint)
(Rombouts

 

et al. PRL 99, Gull et. al EPL 08)

Sign problem behaves as in Hirsch-Fye.  (Absent for one-dimensional chains, particle-hole symmetry,  
impurity models)
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Measurements. 
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Wick theorem applies for each configuration C of vertices. 

Direct calculation of Matsubara Green functions. 
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Average Expansion parameter.
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MaxEnt as a fitting procedure.
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III)  Phonons.

 

Integrate out phonons in favor of a retarded interaction. 
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III)  Phonons.
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One-dimensional  quarter filled Holstein model.

Static  and dynamical spin and charge structure factors, and optical conductivity  
(Lattice simulations; L=20, 28, T/t=1/40).

Temperature dependence of the single particle spectral function (CDMFT, Lc=8-12).  
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Static properties.  Lattice simulations.
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Static properties.  Lattice simulations.
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Static properties.  Lattice simulations.
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Charge  dynamical structure factor. Lattice simulations.
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Charge  dynamical structure factor. Lattice simulations.
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Optical Conductivity.
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Spin  dynamical structure factor. DDQMC lattice simulations.
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b)  Single particle spectral function.  Lattice model. Luttinger
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ˆqσ : Spin density (boson), decouples. 
ˆqρ : Charge  density (boson), mixes with phonon. 

Bogoliubov transformation.

b)  Single particle spectral function.  Lattice model. Luttinger
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Summary.

Weak-coupling CT-QMC.

Simple and flexible method.   Perfectly suited for cluster methods (DCA, CDMFT)

Allows  to acces “large” clusters. 

Projective schemes

Generalization to include phonons.
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Filled Holstein model .

Charge, spin and single particle spectral functions, and temperature dependence thereof. 
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