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The theoretical understanding of the atomic and electronic structure, and of the resulting elec-

tron transport phenomena at the atomic scale is essential for the design of new nanoscale devic-

es. While standard density functional theory (DFT) based quantum transport simulations can 

usually explain experiments on a qualitative level, the quantitative agreement is rather poor due 

to the often incorrectly predicted energy level alignment and charge transfer at metal/molecule 

interfaces. In this talk we will first give an overview of the limitations of DFT, and then present 

the required corrections implemented in the Smeagol quantum transport code [1,2] to improve 

the agreement with experiment. These are based on the self-interaction correction [3], con-

strained DFT combined with a scissor operator [4-6], as well as a single impurity Anderson 

model and the dynamical mean field theory (DFMT) [7-8] for magnetic systems. 
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