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Dynamical mean field theory (DMFT) has been a big step forward for our understanding of electronic correlations. A major part of the 
electronic correlations, the local ones, are included. On the other hand, DMFT neglects non-local correlations that are at the origin of many 
physical phenomena such as (quantum) criticality,  high-T superconductivity, weak localization and other vertex corrections to transport in 
nanoscopic systems. To address these topics the scientific frontier moved to cluster and diagrammatic extensions of DMFT such as the 
dynamical vertex approximation [1]. I will present an introduction to DMFT and its diagrammatic extensions and discuss selected 
applications: the calculation of  critical exponents [2], transport and magnetic properties of nanostructures such as a benzene ring, a 
quantum point contact and manganite clusters [3,4]. Among others, these approaches allow for describing spin-fluctuation-mediated 
pseudogaps and for calculating critical exponents of the Hubbard model [3].
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