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But how do we calculate the many-body density?
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This process can be modelled 
using: 

➔ Time-dependent density 
functional theory 

➔ Ensemble density functional 
theory
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When charge is transferred what do we expect?

What about the interatomic step,    ?

If  then the density will not be distributed correctly

 through the molecule!
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What about time-dependent density 
functional theory?



Conclusions
1. Charge transfer in molecules can be modelled via ensemble density functional theory

2. Discontinuities in the exchange-correlation energy lead to step features in the exact 
Kohn-Sham potential

3. Approximate density-functionals must capture these nonlocal features in order to 
yield accurate charge-transfer energies and densities (even in the ground state)

M. J. P. Hodgson*, Eli Kraisler*, Axel Schild, and E. K. U. Gross, The Journal of Physical 
Chemistry Letters 2017, 8 (24), 5974–5980.
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