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PAW (Projector Augmented Wave)
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GPW: Gaussian and Plane Wave basis sets

GAPW: Gaussian Augmented Plane Wave method
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List of quantum chemistry and solid-state physics software

hitp://en.wikipedia.org/wiki/List of guantum chemistry and solid-state physics software

Wikipedia
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71tV HIEKRZ| |FEREF A HATHEEIE
) Mol. Semi- Post-
Package ¢ License! ¢ Language ¢ Basis ¢ | Periodict ¢ $ ¢$| HF ¢ ¢ DFT ¢ |GPU ¢
mech. emp. HF
ABINIT GPL Fortran PW 3d Yes No No No Yes Yes
ACES |l GPL Fortran GTO No No No Yes Yes Yes
ACES Ill GPL Fortran/C++ GTO No No No Yes Yes No Yes
ADF Commercial Fortran STO Any Yes Yes* Yes No Yes
Atomisti
om|§ x Commercial C++/Python NAO/EHT 3d° Yes Yes No No Yes

ToolKit (ATK)
BigDFT GPL Fortran Wavelet Any Yes No Yes No Yes Yes
CADPAC Academic Fortran GTO No No No Yes Yes Yes
CASINO GTO /PW / Spline /

Academic Fortran 95 An No No Yes Yes No
(QMC) ! ran Grid / STO y

Academic (UK) /
CASTEP ' ,( ) Fortran PW 3d Yes No Yes® No Yes

Commercial
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Coherent Potential Approximation(CPA)
PMEZDERZICEIENTES

AKAI-KKR http://kkr.phys.sci.osaka-u.acjp/jp/

SPR-KKR-CPA http://ebert.cup.uni-muenchen.de/index.php?
option=com_content&view=article&id=8&catid=4&ltemid=7/

LMTO-CPA

Mark S ADJ1— K 5SiR4E  http://titus.phy.qub.ac.uk/packages/| MTO/v/.11/doc/cpa.html
X—=)LHRE, v7.8(CPA)I— RHMEZZHE S HME Kirill& A & ERBER
http://physics.unl.edu/~Kirillb

FPLO_CPA http://www.fplo.de/
ZEHres5 UWFE, CPA IFHAD I & XANES OEtE® FIgE
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http://www.fplo.de/
http://physics.unl.edu/~kirillb/
http://titus.phy.qub.ac.uk/packages/LMTO/v7.11/doc/cpa.html
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SR TESRA GRS /BET GW,BSE,TDDFT,OPT

http://www.yvambo-code.or

_ Yambo
T BSEStE

ABINIT http://etsf.polytechnique.fr/exc/

PP-PAW

unfolding unfolding

~ VASP =
_ - https:.//www.ifm.liu.se/theomod/
compphys/band-unfolding/

PP-PAO — L0 . o
Wannier3#{
AE-PAO — RSNV http://www.wannier.org

http: honopy.sourceforge.net

olgle]e PhOﬂOh%‘l‘%

FLAPW\ ~\\ XANESE'l-%

http://neel.cnrs.fr/spip.php?rubrigue 1007 &lang=en

BT WS H
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ELRIBERT

http://uspex.stonybrook.edu/uspex.ntmi

Baderf##f

http:/Xtheory.cm.utexas.edu/henkelman/code/bader
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SR

http://schmeling.ac.rwth-aachen.de/coh
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Center for
V]olecular Vodeling

Comparing Solid State DFT Codes, Basis Sets and
Potentials

This web page offers all necessary information to determine the A-value between two solid state DFT codes within the PBE formalism. A is defined
as the root-mean-square energy difference between the equations of state of the two codes, averaged over all crystals in a purely elemental
benchmark set. This quantity can act as an accuracy-based guideline when selecting a solid state DFT code for a specific task. A README has been
provided in the zip-file (see below), as well as the required input and script files. In addition, the code comparison database has been implemented in
ASE . Further information is available in the paper:

https://molmod.ugent.be/deltacodesdft

K. Lejaeghere, V. Van Speybroeck, G. Van Oost and S. Cottenier, Error estimates for solid-state density-functional theory predictions: an overview by

means of the ground-state elemental crystals, Critical Reviews in Solid State and Materials Sciences 39, 1-24 (2014). (Open Access)®

UPDATE May 9 2014: For for information, see below.

All codes that have been assessed up until now, are mentioned in the following table. Please click the code that you wish to see as a reference

(WIEN2k is the default). Code developersand/or e g invited to report the A-value of their code to use; -
WIEN2k & DERE

date. E ,E

Code Version Basis Electron treatment A-value

uthors

WIEN2k & 13.1 LAPW/APW+lo all-electron 0 S. Cottenier

meV/atom

FHI-aims & 081213 tier2 numerical orbitals all-electron (relativistic atomic_zora 0.2 SE (2]
scalar) meV/atom
Exciting development] LAPW+xlo all-electron 0.2 Exciting [10)
version meV/atom
FHI-aims & 081213 tier2 numerical orbitals all-electron (relativistic zora scalar 1e-12] 0.4 SE [2]

meV/atom
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https://www.nsc.liu.se/~pla/blog/2014/02/21/deltacodes/
Equation of state error relative to Wien2k

Abinit(NC)
Dacapo(USPP)
GPAW(grid)
Abinit(GBRV-v1)
VASP
GPAW(PW)
OpenMX
Abinit(GPAW)

Abinit(J TH)
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A-factor (meV/atom)
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Error estimates for solid-state density-functional theory predictions: an
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overview by means of the ground-state elemental crystals

K. Lejaeghere,! V. Van Speybroeck,! G. Van Qost,?> and S. Cottenier’ 3 * %EZ t ‘: E‘Ehﬁﬁgﬁﬁa

L Center for Molecular Modeling, Ghent University,
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2 Department of Applied Physics, Ghent University,
Sint-Pietersnieuwstraat 41, BE-9000 Ghent, Belgium

3 Department of Materials Science and Engineering, Ghent University,
Technologiepark 903, BE-9052 Zwijnaarde, Belgium
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