LaSp Large-scale Atomic Simulation with neural network Potential

LASP Tutorial-1

LASP basic input/output files, lasp.in & lasp.str  (alternatively, input & input.arc)

lasp.in
Free format; keywords; Case
insensitive; Order insensitive

Keywords:

Potential select Energy evaluation module
support NN/VASP/SIESTA/LAMMPS/D3/US

Explore_type select PES exploration/function module
support
SSW/rigidssw/NVE/NVT/NPT/train

also see examples
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follow .arc file format , by much
simplified (e.g: The “CORE”

lasp.str: input coordinate
P P information is not read after Line 6)

IBIOSYM archive 2
PBC=ON

Energy 5243 0.0433 -226.948405

!DATE

PBC 8.4709 5.6825 11.2059 90.0004 67.7928 89.9986 H A 1 H 1
5.865352171 3.542956874 10.341614008 CORE 1 Co Co Llne 1 4. Informatlon Ilnes
(see left figure for .arc)

6.288756626 0.701772230 3.079438787 CORE 2 Co Co
3.747541522 0.701736357 5.154441268 CORE 3 Co Co
2.053402560 4.490091423 3.079723819 CORE 4 Co Co
4.170952429 1.648821996 8.267233490 CORE 5 Co Co
8.406643357 3.542883680 8.266704055 CORE 6 Co Co

. . . «“ ”
11.371330527 4.489897261 9.304472195 CORE 7 Co Co Llne 5 ° headlng by PBC
6.712327345  1.648772360  6.192408108 CORE 8 Co Co

9.677306957 0.701674982 7.229479027 CORE 9 Co Co Fo"owed by Iattlce

7.551622523  4.489918211  9.813652366 CORE 30 0 0 “« ”
4.587096585  3.542863833  8.776603246 CORE 31 abc aIpha beta gamma
0.774875744  4.490051678  1.513925691 CORE 32

4.163232059  4.490009218  5.663787177 CORE 33

2.469420179  0.701713885  3.589233130 CORE 34 Line 6---end:

5.857769253  ©0.701651398  7.739090701 CORE 35

6.704545848 4.490007896 3.588772315 CORE 36 Element name Cartesian
6.281438426 3.542973686 0.476852063 CORE 37
coordinatex,y z

cONOWUVTL A WNE

.arc file is a format utilized by End lines: dor i -
Material Studio End order insensitive

End
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Prepare your files

Run a job For NN calculations, what you need is a NN potential file, *.pot

:[zpliu@storage3 1]% 11
otal 352
rw-rw-r-- 1 zpliu zpliu 3184 Jun 8 14:40 lasp.str

rw-r--r-- 1 zpliu zpliu 741 Jun 8 14:41 lasp.in
rw-r--r-- 1 zpliu zpliu 350212 Jun 8 14:41 Co0.pot
:[zpliu@storage3 1]1$ pwd
home8/zpliu/CoOx/NN-test/1 SSW global optimization output

lasp.out all text output

:[zpliu@storage3 1]$ nohup mpirun -np 4 /home7/bin/lasp-release-1.0/lasp >out&
1] 29956

:[zpliu@storage3 1]$ nohup: ignoring input and redirecting stderr to stdout Ha

[zp ge3 113 nohup: ‘ignoring inp g all.arc local minimum

:[zpliu@storage3 1]$ 11
otal 376
rW-rw-r--
rW-r--r--
rW-r--pr--

1 zpliu zpliu 3184
1 zpliu zpliu 741
1 zpliu zpliu 350212
rw-rw-r-- 1 zpliu zpliu 0
rw-rw-r-- 1 zpliu zpliu 3177
rw-rw-r-- 1 zpliu zpliu 25

1

1

1

1

lasp. str SSWtraj Exothermic

lasp.in .

Co0. pot structures along trajectory
out

allkeys.log

best.arc Best.arc Lowest energy

Badstr.arc

all.arc structures along trajectory
SSWtraj
lasp.out

rw-rw-r-- 1 zpliu zpliu 25
rw-rw-r--
rw-rw-r--
rw-rw-r--
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zpliu zpliu 25
zpliu zpliu 60
zpliu zpliu 2744

00 OO0 00 00 00 00 00 0 00 0
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Other output files
allkeys.log all keywords (including the default values)

Badstr.arc The structures possibly predicted wrongly by NN calculation

When the keywords SSW.printevery T

There are another two files: they are important for NN fitting

allstr.arc output SSW trajectory structures

allfor.arc output force/stress corresponding to structure in allstr.arc
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View results

View structures, including all.arc, best.arc, allstr.arc

Use Material Studio (WINDOWS system) to view all .arc file (animation)

Edit the file using notepad in windows

@l 3 - Materials Studio - [Au GULP Dynamics (3\11 (4).xd *)

IB‘OSYM a'(h|Ve2 ® Fle Edt View Modify Build Tools s Modules Wi

PBC=ON D+ QD |9 &~ D reQd AGvEHEF 2 B~ ok~ g
Energy 13 00605 -201.487124 -5

!DATE e fw - v iiv v M~ v il v (v v v B~ - R A w|llvSEv 1w -

PBC 7.36335805 668451020 9.00561760 8137267995 741 — 2~ % L LM A < KrR-B3- e AR MG A

Co 5607981444 3616604204 1544971713 CORE 1 Co C¢ & = LRt e K ELIXIEE

Co  3.149057140 1.242350321 4.021228687 CORE 2 Co C¢
Co  7.943189951 1.829733330 5.718830553 CORE 3 Co C¢
Co  5.669046183 5748663110 3.587320013 CORE 4 Co C¢
Co  7.941955778 3.808707426 7.698104024 CORE 5 Co C¢
Co  3.149736245 5.548034536 8.155540701 CORE 6 Co C¢
Co  3.091349309 4.856128793 0.279980349 CORE 7 Co C¢
Co  3.148107307 3.398700309 6.096684772 CORE 8 Co C¢
Co 5716348835 2279189166 7.340929278 CORE 9 Co C¢
Co  5.584455190 0.764619614 2331186610 CORE 10CoC
Co  0.633130684 2502738016 2.789079330CORE 11CoC
Co  0.704503478 5.305985387 1.934251338 CORE 12CoC
Co  5.725057818 2977861004 4.513102664 CORE 13 CoC
Co  3.151636809 4.099283009 3.180583935CORE 14CoC
Co  0.672871348 0.272724759 0.688134556 CORE 15CoC
Co  3.188477906 1.875169210 1.075757791 CORE 16 CoC
Co  0.579187707 4.505052777 4.828452613 CORE 17 CoC|»
Co  3.135448945 6.262252906 5.247094627 CORE 18 CoC
Co 5723641233 4956445972 6.462681474 CORE 19CoC
Co  0.736669261 6.751705269 6.933374229 CORE 20 CoC
o 6.816032737 1.950762406 1.133435751CORE 210 O
(o] 1.874893676 2927324101 4.435559713 CORE 220 O Ready

o 4.430645063 4.578143887 4.824004347 CORE 230 O v.UvLU 23
(o] 4.357309107 6.798766113 6.932813502 CORE 240 O 0.0000 24
o 1.922983113 0.740598117 2.343362748 CORE 250 O 0.0000 25
o 260 O 0.0000 26

JPC-Refere...  stoxar

4.371608405 2.426246906

7.arc 21361130 Dening-pi.. gsh-Ipk

2.734078843 CORE

O Ay
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View results in text
SSW steps

Lasp.out

Order
parameter
for the
initial ano
final state

in one SSW

Order
Parameter
Q2 Q4 and
Q6

New minimum (energy)

New minimum space group

3 3k 3k ok ok 3 ok ok ok ok ok ok ok ok ok ok ok ok ok k ok k**********************************************************|

A R R AR R K R R KR o R o R o R R K R K S R K o Ko K o o K o o K o R Ko R KA R o o o o Ko o o o o o ok |

btru symm and
btru symm and
ptru symm and

ninimum found

ptru Symm arid
t+ru_svmm_and

inimum found

btru symm and
btru symm and

inimum found

ptru symm and
btru symm and

ninimum found

ptru symm and
btru symm and

inimum found

ptru symm and

Q
Q
Q

Q
Q

0
0
0

9
0

longQ T Q.
longQ T Q.
longQ T Q.

-199.38235

longQ T Q.
AlongQ T Q.

-200.27395
longQ T
longQ T
-200.13133
longQ T
longQ T
-200.13133
longQ T
longQ T
-201.48123
longQ T

.17417
. 14604

.17558
.04115

.04115
.15661

.04115

08224 0.32782
08224 ©.32782
16354 0.36058
-200.27395
16423  0.35998
17135 0.36746
-200.13133
0.36639
0.33380
-197.58376
0.36624
0.29293
-201.48123
0.29293
0.32278
-197.14580
0.29290

/

Distance in SSW

0.32791
0.32791
0.35380
100.0 K
0.35405
0.38207
100.0 K
0.38250
0.34184
100.0 K
0.38236
0.21020
100.0 K
0.22020
9.37713
100.0 K
0.21020

1 P1
P1
P1

[EY
—

P1
P1

[y
[t

P1
P1
5.7600

N

3.1941

[y
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Output example for SSW crystal structure exploration

Maximum force eV/Ang for new minimum
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