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THE PAW ATOMIC DATASETS

Generation process

1- Solve "exactly" the atomic problem (for the given LDA/GGA functional)

2- Transform some quantities into smooth ones ("pseudization")

3- Build the partial wave basis and projectors

Independent of ABINIT (initiated by N. Holzwarth from Wake Forest University)

Automatically download and installed by ABINIT build system

http://users.wfu.edu/natalie/papers/pwpaw/man.html



ABINIT Developper Workshop, May 9th, 2017|  PAGE 3

THE PAW DATASETS

JTH table : from ABINIT website – http://www.abinit.org/downloads/PAW2

F. Jollet, M. Torrent and N. Holzwarth, Computer Physics Communications, 185 (2014) 1246-1254
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CHANGES COMPARED TO JTH_V0.2

Generator: code ATOMPAW (v4.0.0.12) with XML format 

Compared with the JTHv0.2 version, the following changes have been 
made:

- coefficients useful to compute the Fock operator (needed for hybrid 
functionals) have been added in the atomic data files for all 
elements of the table.

- the radius of the compensation charge has been slightly modified 
for the elements: As, Ar, Mg, Mo, Nb, Os, Ba, Sc, Sr, Ta, Y, Ca, Na, 
Li, Be, C, Ru, Ne, N, Ag, W, Ga, and Ir. (That was just to have this 
radius strictly lesser than the PAW radius).

- semi-core states have been added for In, Sn, Ge, Tl, Pb, Bi and Sb
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Error estimation: the delta factor

« Error estimates for solid-state density-functional theory predictions: an overview 
by means of the ground-state elemental crystals »,

by K. Lejaeghere, V. Van Speybroeck, G. Van Oost and S. Cottenier

submitted to Critical Reviews in Solid State and Materials Sciences,

39 (1), (2014) 1-24

The Delta parameter:

With the delta calculation package, CIF files for 71 elements are available.

� 71 input files are generated (python script)

� 6750/N kpoints for a N atoms unit cell

� 7 calculations with volumes from 0.94         to 1.06 

� V0, B0, B’0 are deduced from the E(V) curve

� The delta factor is calculated comparing the two codes

refV0
refV0



ABINIT Developper Workshop, May 9th, 2017|  PAGE 6

Error estimation: the delta factor

∆=0.44 meV
∆1=1.04 meV
Ecut=20 Ha
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https://molmod.ugent.be/deltacodesdft

Error estimation: the delta factor
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The GBRV suite

K. F. Garrity, J. W. Bennett, K.M. Rabe and D. Vanderbilt, Comput. Mater. Sci. 81, 446 (2014)
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The GBRV suite
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TO DO …

- Numerical problems may happen with H and Li

- The table has been generated for PBE calculations

- The LDA atomic data have not been tested

- Pb with Fe?
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