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ideal PBE

KL and 68 others, Science 351 (6280), aad3000 (2016).
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ACCURACY
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He et al., PRB 89, 064305 (2014)

Alfè et al., Nature 401, 462 (1999)

Greeley et al., Nature Mater. 5, 909 
(2006)
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experiment
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Halo et al., Chem. Phys. Lett. 467, 294 
(2009)

Hidalgo et al., Nanoscale 6, 3325 
(2014)
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Y = β0+β1 X ± SER

β0 ; β1 – 1 
systematic
deviation

SER
error bar

functional error
KL et al., Crit. Rev. Solid State 39, 1-24 (2014)
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PRECISION
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- large number of elements
- diverse set of crystal structures
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molmod.ugent.be/deltacodesdft



what's next?

19





test systems

- structural diversity
all elemental crystals with fcc, bcc, sc and diamond structure (12/8/6/4 neighbours)

- chemical diversity
all oxides X20, XO, X2O3, XO2, X2O5 and XO3 (oxidation numbers +1 to +6)

- bond diversity (validation?)
for each element an experimentally known binary metal, ionic and covalent compound
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properties

- formation energies

- band structures

- forces

- phonon frequencies

- magnetization

- …
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β0 1 – β1 SER

Φ [eV] 0.30 1 % 1.29

γ [J/m2] 0.03 -12 % 2.34

De Waele et al., PRB 94, 235418 (2016)



methodologies

- hybrid-functional DFT

- meta-GGA DFT

- GW

- BSE

- RPA

- …
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