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Is Density Functional Theory adequate for quantum transport?1
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Density functional calculations for the electronic conductance of single molecules attached to leads are now common. I’ll examine the
methodology from a rigorous point of view, discussing where it can be expected to work, and where it should fail. When molecules
are weakly coupled to leads, local and gradient-corrected approximations fail, as the Kohn-Sham levels are misaligned. In the weak
bias regime, XC corrections to the current are missed by the standard methodology. Finally, I will compare and contrast several new
methodologies that go beyond the present standard approach of applying the Landauer formula to ground-state DFT.
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