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LITERATURELITERATURE

 The functional renormalization group (fRG) is 
based on an exact field theoretic equation for 
a generating functional [1]

 Inverse propagator,
which includes cutoff

 Hierarchy of 
differential equations 
for vertex functions 
(truncation is
necessary)

 Unbiased analysis of 
competing instabilities
is possible

 Successfully applied in many
situations [1]  (2d Hubbard 
model, pnictides, graphene)

Disadvantage: Application of fRG is 
usually restricted to weak coupling

 Study 2d Hubbard model with perfect nesting 
and strong antiferromagnetic instability [3]

 Vertex function in particle-hole (ex) channel

 Flow of vertex functions for different 
temperatures shows instabilities emerging 
(comparison with conventional fRG results)

 Results for the self-energy (momentum-
resolved)

 Comparison with conventional FRG scheme
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 Address Fermi-arc and pseudogap behavior in 
the cuprates [11]

 Look for charge order in doped Mott insulator 
[5-7]

 Lattice model is described by effective 
impurity model and self-consistency condition

 

 Effective action [2]

 Exact in the limit of infinite dimensions

 Non-perturbative solutions can access strong
coupling regime (e.g. Mott physics)

Disadvantage: Non-local correlations are 
neglected entirely

 FRG scheme is very abstract, so any flow in the 
quadratic part can be implement

 Idea: Flow from DMFT limit to (2d) model of 
interest [3]

 Inverse propagator reads

 Same hierarchy of flow equations

 Decouple at fourth order and use initial 
conditions

 Then solve differential equations

 Use channel decomposition

 Momentum patches for vertex functions

CONCLUSIONSCONCLUSIONS

 Proposed a new method combining FRG with 
DMFT to analyze properties of strongly 
correlated fermions

 Demonstrate feasibility for 2d Hubbard model 
at half filling and intermediate coupling

 Many interesting extensions
 Challenge: parameterization of vertex function
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