README.md

ABACUS + NEB

2025-04-16

ABACUSHRTZBEHBE®NEBITE, HEEMKSEASE (2% Atomic Simulation Environment, — T pythonfZ)

JEFHABACUSKENEB.,

1. 255 ASE-ABAUCSIZEO

JRARASEARSZHFABACUS, FRUAFINFIEZE—T. (F : BifEcondaMZHLER)

git https://gitlab.com/1041176461/ase-abacus.git
ase-abacus

pip install .

# REHMMEpythonfE

pip install pymatgen

pip install pymatgen-analysis-diffusion

2. 4R NEBHSELNR
2.1 LR HIE

V). REWISUE I8  VASPBJOUTCAR. ABACUSEYrunning_scf.log/running_relax.log)
BRBATE (XEBLLHexampleZARALENLE)

1) FASESUT

2) RAEBMAXME

# ¥H200 R, B Aneb-init.traj
python ©1l-neb-make.py -1 up_running_scf.log down_running scf.log -n 20 -o neb-
init.traj

SEITIRXAETRER !

1) neb-inittraj (ASEARTVERE, —iHHIAET0)

2) POSCAR-xx (RIRIFIPOSCAR, A{EHEZIVESTAEREBIML)

2.2 IR EHIE

RRZVBNIE A — T ANV, BRENEARSIENIY. BASERIUERZEIIE

ase gui neb-init.traj
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2.3 BENMER

BA B]&Fhelp message :
usage: 0l-neb-make.py [-h] -n N [-f FORMAT] -i INPUT INPUT [-m {IDPP,linear}] [-o
0]

[-sort_tol SORT_TOL] [--fix FIX] [--mag MAG]

Make input files for NEB calculation

options:
-h, --help show this help message and exit
-n N Number of images

-f FORMAT, --format FORMAT
Format of the input files, default is abacus-out
-i INPUT INPUT, --input INPUT INPUT
IS and FS file
-m {IDPP,linear}, --method {IDPP,linear}
Method to generate images
-0 0 Output file
-sort_tol SORT_TOL Sort tolerance for matching the initial and final
structures, default is 1.0
--fix FIX [height]:[direction] : fix atom below height (fractional)
in direction
(0,1,2 for x,y,z), default None
--mag MAG [elementl]:[magmoml], [element2]:[magmom2],... : set
initial magmom for atoms
of element, default None

3. IBRMES
3.1 pythonfiiAx

(E , BEES—IEE TR, HREREWN
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import FIRE,
t read, write
ort AbacusNEB

mpi
omp =
abacus = "z

fmax = B8.85

neb optimizer FIRE
neb_directory
algorism = “imp
climb = True

dyneb = Fals

parallel
k = 8.18
init_chain = "neb-init.traj”

pseudo_dir = "
basis_dir = f"
pp = {

3.2 Runscript

RRAZHIA GER : SRR TASE-ABACUSEIcondaifiE)

module purge

module load abacus/3.7.1-zen3
/home/liushilLab/lidenan/software/miniconda3/bin/activate
OMP_NUM_THREADS=4

python3 ©2-neb-run.py
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4. (FE R

EXAESS/E, slurmEih SAHSKIXRE | RISt

Step
BFGS: 0
BFGS: 1
BFGS: 2
BFGS: 3
BFGS: 4
BFGS: 5
BFGS: 6
BFGS: 7
BFGS: 8
BFGS: 9
BFGS: 10
BFGS: 11
BFGS: 12
BFGS: 13
BFGS: 14
BFGS: 15
BFGS: 16
BFGS: 17
BFGS: 18
BFGS: 19
BFGS: 20
BFGS: 21
BFGS: 22

5. Z3EIEEY

13:
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13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
13:
14:
14:
14:
14:

Time

08:
11:
14:
16:
19:
22:
24:
27:
30:
33:
35:
38:
41:
44:
46:
49:
52:
55:
57:
00:
03:
06:
08:

33
17
02
45
29
13
56
42
27
12
56
39
24
08
53
38
22
05
49
33
17
o1
46

-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.
-27773.

Energy
721348
723322
727231
728308
729948
731250
732594
733596
734615
735753
737030
738280
739483
740690
741956
743143
744168
745026
745843
746733
747711
748747
749800
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X4, BEE—SHINEBLER, vILAFASESEEY

O 0O 0O 0O 0O 0O 0O 0O 00O OO0

fmax # wRASS

.084962
.065365
.052534
.053460
.049554
.056479
.056046
.045237
.044459
.057208
.066975
.067569
.062210
.057106
.056265
.070447
.069835
.047235
.048347
.065234
.071390
.063422
.050066

python3 ©3-neb-post.py neb.traj 20 # 20;Znimages

414



