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Parts of the PseudoDojo

* Tools for developing
— GUI to ONCVPSP

* Tools for testing

— Running test on crystals using Abipy and Abinit
— Visualizing test results via notebooks

e Database of Pseudopotentials
— Low, Normal, High precision hints
— Full access via git
 command line: git clone, git checkout ...

— Easy access via web-interface (with test results)
* Click, click, click, ...



GUI to ONCVPSP

N RUN N OUT LG LG L6 O

AEconfig  PPconfig Tests # status max_ecut atan_logder_err max_psexc_abserr  herm_err warnings
MAX: 0 Completed 20.767846 1.64584939116 0.0 9.7244-06 0
1 Completed 16.896778 1.64584939116 0.0 9.7244e-06 O
Imax o 2 Completed 15.98 1.64584939116 0.0 9.7244e-06 0
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PSEUDOPOTENTIAL AND OPTIMIZATION: | |s Error None None None None 0
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GUI to ONCVPSP

Periodic Table of Elements

1 1 1,1,s 1A 1s Nonmetals 18
1P 1

H He

1| 2 H ON 1% -1 13 14 15 16 17 | H

Li | Be Hydrogen UG AL B|lc|N|o|F|nNe

e . 1.00794 0.79A 2.2 5 | 6 7 | 8| 9| w0

Na | Mg Al | Si P S Cl | Ar

n 12 3 & 5 6 7 8 9 10 1 12 13 14 15 16 17 18

K | Ca| Sc | Ti V | Cr|Mn | Fe | Co| Ni |Cu|Zn | Ga| Ge | As | Se | Br | Kr

19 20 21 22 23 24 25 26 27 28 29 30 N 32 33 34 35 36

Rb | Sr Y Zr |[Nb |[Mo | Tc | Ru | Rh | Pd | Ag |Cd | In | Sn | Sb | Te | Xe

37 38 39 40 a1 a2 43 44 45 46 a7 48 49 50 51 52 53 54

Cs | Ba * Hf | Ta | W | Re | Os | Ir | Pt | Au |Hg | Tl | Pb | Bi | Po | At | Rn

55 | s 72 73 74 75 7% 77 72 | 79 | 80 | & 82 | 83 | 84 8s | 86
Fr | Ra | «« | Rf | Db | Sg | Bh | Hs | Mt
87 88 104 105 106 107 108 109

* La | Ce | Pr |[Nd |Pm |Sm | Eu |Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu

57 58 59 60 61 62 63 64 65 66 67 68 69 70 n

«x | Ac | Th | Pa| U |Np |  Pu|Am |Cm Bk | Cf | Es | Fm | Md | No | Lr

89 | 0 | 92 | 93 | 9a | o5 | e | 97 | 98 | 99 | w0 | 101 | 102 | 103

Element Name Hydrogen

Relative Atomic Mass

1.00794

Atomic Radius (A) 0.79

Covalent Radius (A)

V.d.Waals Radius (A)

Electronegativity 2.2

0.32

1.2

Description

Symbol H

Isotopes

Tooooo

e- Config 1s

Electrons per Shell

Oxidation States

1.0078, 99.9885%

Number

1

1% -1

lonization Potentials (eV)

13.5984




dojorun.py --help
usage: dojorun.py [-h]

Dojorun

[-m MANAGER] [-d] [--paral-kgb PARAL KGB] [-p]

[-n NEW_ECUT] [--trials TRIALS] [--loglevel LOGLEVEL]

path

positional arguments:
path

optional arguments:
-h, --help
-m MANAGER, --manager

-d, --dry-run
--paral-kgb PARAL_ KGB

-p, --plot
--trials TRIALS

--loglevel LOGLEVEL

pseudopotential file.

show this help message and exit

MANAGER

Manager file

Dry run, build the flow without submitting it

Paral kgb input variable.

Plot convergence when the flow is done

List of tests e.g --trials=df,gbrv,phonon,phwoa df:
test delta factor against all electron refference
gbrv: test fcc and bcc lattice parameters agains AE
refference phonon: test phonon mode at gamma
convergence phwoa: test violation of the acoustic sum
rule (without enforcing it) at the min and max ecut
set the loglevel. Possible values: CRITICAL, ERROR
(default), WARNING, INFO, DEBUG

Usage Example: dojorun.py Si.psp8 => Build pseudo dojo flow for Si.fhi



Dojodata

(dojo-new) [setten@frontal3 LDA]S$ dojodata.py --help
usage: dojodata.py [-h] [--loglevel LOGLEVEL] [--seaborn]

subcommands:
Valid subcommands

{plot,compare,dist,make hints,trials,figures,table,validate,check}
sub-command help

plot Plot DOJO_REPORT data.

compare Compare pseudos

figures Plot table figures

table Build pandas table.

dist Plot distribution of deltafactor and GBRV relative
errors.

trials Plot DOJO trials.

check Check pseudos

validate Validate pseudos

make hints Add hints for cutoffs for pseudos

Usage example:

dojodata plot H.psp8 ==> Plot dojo data for pseudo H.psp8

dojodata trials H.psp8 -r 1

dojodata compare H.psp8 H-low.psp8 ==> Plot and compare dojo data for pseudos H.psp8 and H-low.pspS8
dojodata table . ==> Build table (find all psp8 files within current directory)

dojodata figure . ==> Plot periodic table figures



Total energy convergence
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GBRYV test (FCC and BCC lattice parameters)
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Rocksalts (63), perovskites (138)
half-Heuslers (54)
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Relative error %
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Rocksalts (63), perovskites (138)
half-Heuslers (54)
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Phonon convergence
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Energy [eV]

Ebands test (ghost states)
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Hints

Observable unit low normal high
€ — EAE (mHa/electron) — <1 <1
Ay — Af (meV) <2 <1 < 0.5
TE - TEC (meV/atom) <10 <5 <?2

90 El ED Eh

80 B standard

B stringent count 72.00 72.00 72.00

mean 32.86 37.60 43.72
std 7.80 7.70 8.04
min 15.00 19.00 25.00
25%  29.00 34.00 39.75
50% 34.00 38.00 44.00

10 75%  38.00 42.25 48.25
0 Low Normal High max 50.00 55.00 65.00

E. (Ha)

Precision hint



Database

* PBE, PBEsol, LDA

— 126 potentials in total per functional
— Divided in a standard and stringent accuracy table
— High, Normal, Low precision hints

* Scalar relativistic, Fully relativistic

* PSP, UPF, PSML

e Other GGAs

Via web interface and git

Only via git (still in a testing phase)
Machinery in place, developmental phase
Machinery in place, generation on demand



ONCVPSP PBE table

. GBRV BCC GBRV FCC M
Li \}/Be Delta B\/ C\/ N\/ o\ F{/Ne
Na\{/Mg AN/ S\ P/ s \I/ CIN/ Ar
KN/ca\l/sc\l/ TiN/ v \l// cr\/Mn\|/Fe\|/ co\l/ NiN}/cu\/zn\}/Ga\|/Ge\|/ As\}/Se\l/ Br\|/ kr
RoN/Sr\/ Y \/Zr\{/No\|/Mo\}/ Tc\{/Ru Pd\[/Ag\/Cd\|/ In\/SP\//So\/Te\l/ | \|/ Xe
cs\/Ba HIN/ Ta\l/ W\/Re\J/0s\|/ Ir \// Pt\}/Au\/H\/ TINl/Pb\/ Bi\|/Po RN
Delta [meV / atom]
0.0 1.0 2.0 3.0 4.0
IR TS
-0.60 -0.45 -0.30 —OI.15 O.IOO O.|15 O.|30 0.45 0.60

GBRV [% relative error]
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The origin of the problem
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Delta Gauge (f.k.a. Delta factor )

Energy of element i (meV/atom)

Volume (A® /atom)
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The problem
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SCOREBOARD
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