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Dual-fermion approach to interacting disordered fermion systems
SHUXIANG YANG, Louisiana State University, PATRICK HAASE, University of
Goettingen, HANNA TERLETSKA, ZI YANG MENG, Louisiana State Univer-
sity, THOMAS PRUSCHKE, University of Goettingen, JUANA MORENO, MARK
JARRELL, Louisiana State University —We generalize the recently introduced dual
fermion (DF) formalism for disordered fermion systems by including the effect of in-
teractions. For an interacting disordered system the contributions to the full vertex
function have to be separated into elastic and inelastic scattering processes, and ad-
dressed differently when constructing the DF diagrams. By applying our approach
to the Anderson-Falicov-Kimball model and systematically restoring the nonlocal
correlations in the DF lattice calculation, we show a significant improvement over
the Dynamical Mean-Field Theory and the Coherent Potential Approximation for
both one-particle and two-particle quantities.

Shuxiang Yang
Department of Physics and Astronomy, Louisiana State University &
Center for Computation and Technology, Louisiana State University

Date submitted: 14 Nov 2013 Electronic form version 1.4


