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Charged calculations in plane-wave density functional theory (DFT) tend to be handled under the physical
assumption that any net charge is compensated far from the simulation area, which is a non-local correc- tion.
This understanding has resulted in varieties of boundary corrections appearing in literature’?# =6 Non-local
corrections are often reasonable models. However, in the case of surfaces, the electrostatic environment is, in
many cases, far more complex. Any number of ions, electrolytes, or po- lar molecules may be present and would
allow for some level of local com- pensation or screening. Therefore, non-local compensation schemes may
require augmentation in more nuanced electrostatic environments. Here, we present how local (VASPsol)*and non-
local compensation mechanisms (Freysoldt-Neugebaur)? are best considered in tandem when studying charged
surfaces in plane-wave DFT.

References

1 C. Freysoldt et al., Reviews of Modern Physics 86, 253—305
https://link.aps.org/doi/10.1103/RevModPhys.86.253 (Mar. 2014)

2. C. Freysoldt, J. Neugebauer, Physical Review B 97, 205425
https://link.aps.org/doi/10.1103/PhysRevB.97.205425 (May 2018)

3. K. Mathew, V. S. C. Kolluru, S. Mula, S. N. Steinmann, R. G. Hennig, The Journal of Chemical

Physics 151, 234101, issn: 0021-9606
https://doi.org/10.1063/1.5132354 (Dec. 2019)

4, C. Freysoldt, A. Mishra, M. Ashton, J. Neugebauer, Physical Review B 102, 45403
(https://link . aps . org/doi/10 . 1103/PhysRevB . 102 . 045403) (July 2020)

M. Chagas da Silva et al., Physical Review Letters 126, 76401
(https://link.aps.org/doi/10.1103/PhysRevLett.126.076401) (Feb. 2021).

Walsh, npj Computational Materials 2021 7:1 7, 1-3, issn:2057-3960
https://www.nature.com/articles/s41524-021-00546-0 (May 2021).


http://www.nature.com/articles/s41524-021-00546-0)
http://www.nature.com/articles/s41524-021-00546-0)

