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Monday 22

Introduction to the basics concepts of the Dynamical Mean Field Theory 

Tuesday 23

Hands-on tutorial

(instruction for the hands-on tutorial)

Mott transition with iterated perturbation theory

Weak to strong coupling superconductivity  
using Exact Diagonalization methods



DMFT
COMPUTATIONAL 

TOOLS

''DMFT SOLVERS"

APPLICATIONS
OF DMFT

MODELS

Perturbative approach
IPT,NCA,OCA,...

Quantum MonteCarlo

Exact Diagonalization (ED)

metal/insulator transition

Instabilities (AFM/supercond/CDW..)

Hunds metal,Kondo insulators,.. 

Oxides (vanadates,nickelates,..)

Organic materials (fullerides,..)

etc..

Non-local correlations (~cuprates)
(cluster,vertex,...)

Long-range interactions (E-DMFT)

non-equilibrium DMFT

etc..NRG,DMRG,..

MATERIALS
DFT+DMFT

EXTENSIONS
OF DMFT

STATISTICAL
PHYSICS

effective single-site representation
infinite dimension, etc..

Adapted from A. Georges  
Fermions en interaction: Introduction a la theorie du champ moyen dynamique. College de France, 2019 (online) 

General concepts of statistic physics  
(single site representation, limit of infinite dimensions,..)



Lattice problem Single-site representation
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LOCAL REPRESENTATION

SELF CONSISTENCY
RELATION

LOCAL OBSERVABLE

STATIC MeanField DYNAMICAL MeanField

local magnetization

spin in a magnetic field

local Greens function

atom in a bath
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initial guess for the Weiss field solve auxiliary impurty problem

get the impurity self-energy

get the local Greens function

get the new Weiss field

check for convergence
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General Hamiltonian with local interactions
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U intra-orbital repulsion

inter-orbital repulsion

Hund’s coupling

Spin-flip

Pair-hoppings

Model Hamiltonians

ab-initio Hamiltonian


