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local density approximation :LDA
Generalized gradient approximation : GGA
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PW : Plane waves
LAPW : Linearized Augmented Plane Wave

LMTO : Linear Muffin-Tin Orbital
LCAO ( for instance: tight-binding)
AO : Slater (STO), Gaussians (GTO)
NAO: Numerical Atomic Orbital
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PW basis
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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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CP2K

http://www.cpZk.org
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QUANTUM ESPRESSO
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List of quantum chemistry and solid-state physics software

http://en.wikipedia.org/wiki/List of quantum_chemistry and_solid-state physics software
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Wikipedia ’)I \ QU

FEERHY
B—IRIE

C s
1R 737
— Y 12 "
x =
71tV HIERZE| |FEREF AT THBEIE
) ) o Mol. Semi- Post-
Package ¢ License! ¢ Language ¢ Basis ¢ | Periodict ¢ & s | HF ¢ ¢ DFT ¢ |GPU ¢
mech. emp. HF
ABINIT GPL Fortran PW 3d Yes No No No Yes Yes
ACES I GPL Fortran GTO No No No Yes Yes Yes
ACES Il GPL Fortran/C++ GTO No No No Yes Yes No Yes
ADF Commercial Fortran STO Any Yes Yes* Yes No Yes
Atomistix
. 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 Yoes Yes Yes
e Academic Fortran 95 Rl RN dspinol An No No Yes Yes No
(QMC) Grid / STO Y

Academic (UK) /
CASTEP « _ (UK) Fortran PW 3d Yes No Yes® No Yes

Commercial



http://en.wikipedia.org/wiki/List_of_quantum_chemistry_and_solid-state_physics_software
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GPW (Gaussian and PW) _ -
PP-PAO
PAO —NEHEITN PP-PAO GPL
AE-PAO
INZXOl] OXANES

PAW/LCAO/FDM —> FITE] B0

/—> USPP (1990)

PAW (1994)

>

PW basis

SRGGE FNEE OXANES

GPAW 2d 28 =72\ I O X ANES
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PP-PAW XGUIE
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Coherent Potential Approximation(CPA)
MEZDEBRZICEIENTES

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

S PR- KKR-C PA http://ebert.cup.uni-muenchen.de/index.php?

option=com_content&view=article&id=8&catid=4&Itemid=7/

LMTO-CPA

Mark 2 ADd— K 5[4E  http://titus.phy.qub.ac.uk/packages/L MTO/v/.11/doc/cpa.html
A—=)LHOVWRE, v7.8(CPA)d— RHMEZ B E DM KirillE A & EHE

http://physics.unl.edu/~Kirillb/
FPLO-CPA http://www.fplo.de/
BB LWFEAR, CPA FEHADZ & XANES DEFFEH AJEE



http://kkr.phys.sci.osaka-u.ac.jp/jp/
http://ebert.cup.uni-muenchen.de/index.php?option=com_content&view=article&id=8&catid=4&Itemid=7
http://ebert.cup.uni-muenchen.de/index.php?option=com_content&view=article&id=8&catid=4&Itemid=7
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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PWscf (QE) | GPL |
e ABINIT

PP-PAW \
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\

JHINES  SIESTA [academic
NRIN R FHI-AIMS

\

FLAPW

WIEN2k [ cv B

BT WS H

B FOVINES

GW,.BSE,TDDFT,OPT

http://www.yambo-code.org

__ Yambo
BSEZS

http://etsf.polytechniqgue.fr/exc/

unfolding unfolding

https://www.ifm.liu.se/theomod/
compphys/band-unfolding/

WannierE#X

\\‘/ http://www.wannier.org

http://phonopy.sourceforge.net

PhononstE

Phonopy

FPMS

XANESE &R

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



http://etsf.polytechnique.fr/exc/
http://www.wannier.org
http://www.yambo-code.org
http://phonopy.sourceforge.net
http://neel.cnrs.fr/spip.php?rubrique1007&lang=en
https://www.ifm.liu.se/theomod/compphys/band-unfolding/
https://www.ifm.liu.se/theomod/compphys/band-unfolding/

HETE SRR BYEE/MRAT

/ PWscf (QE) : http://web.mit.edu/qianxf/www/QOT/
ABINIT
PP-PAW -
\ BoltzTraP http://www.wannier.org
VASP
N, .EA A \ﬂ==
PP-PAOQ —> SIESTA - ﬁ1bnﬂﬂm*%l_g§§

http://uspex.stonybrook.edu/uspex.html

AE-pA0 — I
pp-cAPW—s ICEEN =8 Bader 1

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

COOP, COHP#E#

LOBSTER binary (linux)
WIENZK m/ http://schmeling.ac.rwth-aachen.de/cohp/
LMTO or SIESTAIC IR EEREFH

FLAPW

N

BT WS H


http://www.wannier.org
http://web.mit.edu/qianxf/www/QOT/
http://uspex.stonybrook.edu/uspex.html
http://theory.cm.utexas.edu/henkelman/code/bader/
http://schmeling.ac.rwth-aachen.de/cohp/
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B GPAW
B OpenMX DFT
UmtART" DFT
M XTAPP
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I "CONQUEST" "linear scaling" DFT B "QWalk" "quantum monte carlo"
l QMAS PAW DFT B FPMD QBOX
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exciting google scholar TO#%#1(2015.03)
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.. exciting ELK FLAPW W HiLAPW
B ABCAP FLAPW B AKAI-KKR
B "state-senri" B TOMBO DFT All-electron

.. "Extra Large Scale Electronic Structure calculation" ELSES . KANSIA-92
B OSAKAZK DFT B PMT ecalj

B CASINO "uantum Monte Carlo"
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DFTB+
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Center for
V]olecular Vodeling

Comparing Solid State DF T Codes, Basis Sets and
Potentials

This web page offers all necessary In‘formatcn tc determine the A-value between two solld state DFT codes with n the ®BE formallism. & 's defined
as the root mean square cnergy difference between the cquations of state of the two codes, averaged over all crystals in a purely clemeantal
benchmark set. This quantity can act as an accuracy-based guldeline whan selecting a solid szat2 DFT code for a speclfic task. A README has been
providec n the zip-file (see below), as well as the required input and script files. In additicn, the code ccmpariscn database has been implemented in

https://molmod.ugent.be/deltacodesdft

ASF @ Further information 1S availahle in the paper

K 1L erjaeghere, V. Van Sneyhroack, G van Oost and S Cottenier Frrar estimares for sofic-stare adensity-functional theory predicticns: an overvies hy

means cf the ground-state elemental crystals, Critical Reviews in Solid State and Materials Sciences 39, 1-24 (2014). (Ooen 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 wisk to see as ¢ reference

(WIFEN?E is the defaulr). Code developer: TR i
& WIEN2k & DERZE

T,

&

2 invited to report the A-value of their code 1o 11s¢

date.

y
-
I ;

Code Version Basis Election Lreatment A-value uthors
WIEN2K @ 13.1 LAPW/APW+lo all-electron 0 S. Ccttenier
meV /atom
FHI-aims & 081213 tier2 numerical orbitals all-electron (relativistic atcmic_zora 2 SE (2]
sralar) me\ /atom
Exciting & developmant] LAPW+xlo all-electron 0.2 Exciting (10
VEIrSion meV /atom
FHI-aims & 081213 tier2 numerical orbitals all-electron (relativistic zora scalar ‘e-12] 0.4 SE 2]
meV /atom



https://molmod.ugent.be/deltacodesdft

WIEN2k OFtEREICENEITEWD ?

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)

0.1 1 10
A-factor (meV/atom)

100


https://www.nsc.liu.se/~pla/blog/2014/02/21/deltacodes/

arX1v:1204.2733vS [cond-mat.mtrl-sc1] 5 Aug 2013

Error estimates for solid-state density-functional theory predictions: an

0.1
02 | 01

0.0 | 0.7

overview by means of the ground-state elemental crystals

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

L Center for Molecular Modeling, Ghent University,
Technologiepark 903, BE-9052 Zwijnaarde, Belgium
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

SHEFE(O—R) L& BBVCER

A(PAW)yaspy = 1.9 meV/atom

VASP ; S
03| 20|38 | 33| 40 | 01

SHELRVWIEEERDT
dA—RZEDED L G

BE&EsiE({k: A-code

0.1 1.5

03 | 06

1.2

] Nb Mo Tc Ru ) Pd Ag
.
Ta W Re Os Ir Pt Au

H BYEE: B-code
™ H 3 YEE: C-code

A(PAW)Gpaw) = 3.3 meV/atom

v Cr Mn Fe Co Ni cu n Ga Ge As
0.4 1.7 1-5 1.0

] Sn Sh

Ccd
0.1 0.3 0.1
Hg

Tl Pb Bi
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