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1. VASPKITiE7 "

VASP BULFR Vienna Ab-initio Simulation Package , SB#EtBHNASHafner/NMBFF AT FLEMITE
MEFNZ-DFhANFEREE. ERERMEHENIRIT B RRIFHRP R TRIBAR4Z—. SMaterial
StudiofR{FEHRY casTep INEEEIU, (B2 vase RBEENES—/R. AETF caster NEFARE, vase 2
—EXERETTERMG, 8. T, SRS T EERIE =0T HEUPAVASP, ASE. Pymatgen, VESTA
Bi4E, VESTA, PAVASPEZEZRIREE, oIIMNAINHTERDEUE. MASE. PymatgenXER{HERKTERL
H, BERTEIRME, BRIAIGRS, SEFEREE—ENmEKE. vase AFNERSMRT, B
IR, BIOLEN, BEN, SMUEEIEENEAAERE, REBEPFAHIENT B CAESESAZ
BB ASE/INER, RAMFFAR T —KARMIBEISUGRY Poscartookit AR, [BEXNTFHEAFXRR, KEFHF
FINERXLHARAABZN. A—E2LF. IEEaXaI-EEIEOERM vaspkit MiGMmE. =R
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B9 vaspkit BEFEID. FhE. XUEE, BN, ZENREERSEHOKE,. vaspkit 0.72 RAENFZEHIRY
RA T RZEREEE, BIheeBUAH T T3, T —&E8I08E, FHEINT —LSENEXRAITIEE.
VASPKIT release WRAZE—FKA FORTRAN RS, £ LIinux IMERETHTHEHHIEG. SIVFAMKBFHEit

}EI
R,

0.7

2.

va

BUERFURS.0M, THLEREIEA, B exavries BR TITEEEEINANNEN T, HERFZIE

FEIMEER: 1. BEERVASPIHERTERINE X, BIEINCAR, POTCAR, POSCARE, FHXJEBTIRIRE 2. 415t
MRS SENHENTER, REEHSESEXREERERF, NEBIEFLR. NEBIRRERIMICAIPDBI4, IR
IF%, ALRBRRIIRETIRE (BIERMGZER) |, FHERETEER 5 AMESEEDOSTHRESEEPDOS 6 AR
E. 8%, LRIETENEE 7 2 MIhEE, RN FERIE (RWES FHRSEDF) | KFE. pFhNE. SBR
MHSAELERNTE.

TR VASPKITHREINEEN A
3hRAFMEINEEFIEERIBUGS

Added support to determine independent elastic stiffness tensor by polynomial fitting of the energies
vs strain relationships for bulk materials (task 201, except triclinic crystal system).

Added support to read elastic stiffness tensor from OUTCAR file and calculate various mechanical
properties for polycrystalline bulk materials (task 203).

Added support to find conventional cell (task 603);

Added support to redefine lattice (task 400);

Added support to swap the axis of lattice vector (task 407);

Added support to Bader2PQR module contributed by J.C.LIU@THU (task 508);

Added support to convert cif files with no fractional occupations to POSCAR (task 105);

Added support to generate BAND GAP file when extracted band structure data (tasks 211 and 252);
Added support to print out the average d band center in both spin up and spin down channels within
the specified energy interval for each atom (task 503);

Added the parameter PLOT_MATPLOTLIB in ~/.vaspkit file to control whether the band-structure and
DOS plots will be written; For more details see vaspkit/how_to _set environment variable file for
reference;

Added the parameter USER DEFINED INCAR in ~/.vaspkit file to control whether to use embedded
INCAR templates or user defined INCAR templates, need to set VASPKIT UTILITIES PATH variable
first; For more details see vaspkit/how to set environment variable file for reference;

Added support to generate SELECTED ATOM _LIST file when sum over PDOS (task 114) and PBAND
(tasks 214 and 255) for selected atoms;

Fixed a bug in extracting projected density-of-states in non-collinear calculations pointed by
G.Tang@BIU and other users;

Fixed a bug in generating K-Path for rectangular 2D-Bravais lattice pointed by X.U.LIU@GZU;

Fixed a bug in generating the KPOINTS file for band-unfolding calculations pointed by
T.J.SHAO@WIPM;

Fixed a bug in evaluating the band gap values for spin-polarized systems when set the parameter
SET _FERMI_ENERGY ZERO to .TRUE. in the ~/.vaspkit file;

Minor bug fixes and significant optimizations.

VASPKITRIECEFN{EFB

spkit B—FNSITELINUXTE TR, N THHEREEBER vaspkit BI5EEINRE. AP ALIEGE vaspkit

FIMREER, P RIETREN, BEE bash K NI TaSBMNERENHEHRIAFERT.
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cp -f how to set environment variable ~/.vaspkit

FHmiE . vaspkit Xff

i ~/.vaspkit

IZEEBEX M FERRIZE vaspkit RINEEE GIEVASPIRAER, BRENBR, ZRAENERE, FHEEES
RIRVASPE SRR RTTRAVES M, REEMAINCARRIRZEEE. BIMEEEMNFEEHIINCAR,

1 # cp how to set environment variable ~/.vaspkit and modify the ~/.vaspkit
file based on your settings!
VASP5 . TRUE'. .TRUE. or .FALSE.; Set .FALSE.
if using vasp.4.x
GGA PATH '~/POTCAR/GGA"
PBE PATH '~/POTCAR/PBE'
LDA PATH '~/POTCAR/LDA'
POTCAR TYPE PBE
GW_POTCAR .FALSE.
RECOMMENDED POTCAR .TRUE.
MINI TINCAR .FALSE.
SET FERMI ENERGY ZERO .TRUE.
SET INCAR WRITE MODE OVERRIDE
OLD, BACK-UP-NEW;

Path of GGA potential.
Path of PBE potential.
Path of LDA potential.
PBE, GGA or LDA;

.TRUE. or .FALSE.;

.TRUE. or .FALSE.;

.TRUE. or .FALSE.;

. TRUE. or .FALSE.;
OVERRIDE, APPEND,BACK-UP-

H= S S = H= = S = =

REFPOTCARME RN —EEHMANRER, MALUSE vaspkit 7. ATHE, GILUE vaspkit 94X
BERMAZRETER, NRELINUXBIRER, aTLUXEHERE:

echo 'export PATH=/home/vas / ) :SPATH' >> ~/.bashrc

source ~/.bashrc

Hrf /home/vaspkit.0.73/bin/ FIECHK vaspkit BJHYTYHRE bin BRAVEIEZE.

vaspkit B 0.73 [RZGIRETBIEREME sctup.sh , source setup.sh BE bash setup.sh BJLASERED
B, WFHAPRRIEERY, BERBEAERIEECRE. WREBEFHE ~/ . .vaspkit , BASBEE, HEHAEMR
AEPMETE.

ERIRBEEBN vaspkit B(& /home/vaspkit.0.73/bin/vaspkit FFAIEIT vaspkit 1&F. A~HES, IR
BB SREF—EY, IFEBENRE:

\N\N\///
Hey, you must know what you are doing.

Otherwise you might get wrong results!

A Pre- and Post-Processing Program for VASP Code
VASPKIT Version: 0.73 (18 Apr. 2019)




Developed by Vel WANG (wangvei@me.com)

Contributor: Nan XU (tamas@zju.edu.cn)

Structural Options
VASP Input Files Generator 2) Elastic-Properties
K-Path Generator 4) Structure Editor
Catalysis-ElectroChemi Kit 6) Symmetry Search

Electronic Options
Density-of-States 21) DFT Band-Structure
3D Band-Structure 25) Hybrid-DFT Band-Structure

Fermi-Surface 28) Band-Structure Unfolding

Charge & Potential & Wavefunction Options
Charge & Spin Density 42) Potential-Related
Wave-Function Analysis
Misc Utilities
Linear Optics 72) Molecular-Dynamics Kit
VASP2BoltzTraP Interface

Semiconductor Calculator 92) 2D-Materials Kit

SRERHIMLA AR, BB RAILINUXEI THGRERR A KR, TEFAR (FEN) | ALERRFTREREGERRE
LINUXIA SR FRiERYRAS.

1 vaspkit: /1ib64/libc.so.6: version "GLIBC 2.14' not found (required by

vaspkit)

WIERHI -bash: line 7: ./vaspkit: Permission denied fJRBIA, REMS vaspkit HITNERED
aJ:

1 chmod u+x /home/vaspkit.0.73/bin/vaspkit

3. VASPKITRIFINGEN B

FEFEENBER vaspkitc ERMVASPRIBIAY, (EFPBEFIHSEOGITERET, REDHTDIRSEEMRESE
B, REANFETEEMRE. ERESBAEE, BUBEXNITEMETRIFETE. fFitEEa T EREEZ
RAFMGZRFNMF, MANFEREETETETRIRMBENRERTE HEEFISRISIHR.

3.1 VASPE A XHRYERFIIEE
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RTRINEITVASPIEES, EIIZBVEEANSUE: INCAR, POSCAR, POTCARKKPOINTS, INCARESIF
VASPEHAES, ELEREHISY; POSCARRERERER, RFUINMEEMETFEEEFS (MDA) 89X
#; POTCAREEZEXH, tHRENEBRTFRBREF R, KPOINTS (AI8AEINCARKN, RNEFSIK) 887
BZTERKRER, FRHESEXER FIRDBEBERE. vaspkit 0.71 LUSHIRAEKRER. POTCAR
SRFIINCARGEREESEITINEE 1 ¢ VASP Input Files Generator Hi,

Customize INCAR File

Generate KPOINTS File for SCF Calculation
Generate POTCAR File with Default Setting
Generate POTCAR File with User Specified Potential

Generate POSCAR File from cif (no fractional occupations)
Generate POSCAR File from Material Studio xsd (retain fixes)
Reformat POSCAR File in Specified Order of Elements
Successive Procedure to Generate VASP Files and Check

Check All VASP Files

TEEREASER vaspkit #{T—VASPIHE(ES. roscaAr —RRERMAEREENSUBESIRE, BBAR
TTECHEE. ABFIhMEYEEE (http://www.catalysthub.net/) HP3RBEFFE ZnOAIPOSCARS M (tBEJLATECIF
X4, AEEIE vaspkit BITORE 105 BE veESTA F{URPOSCARYH, RERRFAUESIHSREAIERFEE
B) . T catalysthub FER 72n0 , WEREFRINTATR. 0 ZnORIANERER, RN ro3me . EIET
HETITHIPOSCAR, THEHAISHRZ 72n0-1811117 . .vasp » BT
vaspkit.0.73/examples/Zn0_optimization BET.

1 The following shows the results (4) for: ZnO

Full formula Space group HM HALL Lattice system Band gap Structure
file

Znl01l 216 F-43m F -4 2 3 Cubic 0.63110 ev CIF | POSCAR | LAMMPS
Zn202 186 P63mc P 6c -2c Hexagonal 0.73170 ev CIF | POSCAR | LAMMPS
Znl01 225 Fm-3m -F 4 2 3 Cubic 0.71940 ev CIF | POSCAR | LAMMPS
Znlo01l 221 Pm-3m -P 4 2 3 Cubic 0.00000 ev CIF | POSCAR | LAMMPS

B TR TRBIUHSRIGIEREN. BEKEIPOSCAR,

cp -f Zn0-1811117.vasp POSCAR

Material Studio2 & FRHIEEEFIRT ML EERERIE, MShIEEIralfEBIEE T REERAL roscar . BETE BRI
EREMSHEE cif X, BBEINEE 105 8#F vesta B POSCAR , (BEREAMMHBESERRFIUE
PREMEE. RILEENFA T BEE/RFEinperl/ N4 xsd2pos.pl, AILAEMSHIELT perl BIAIGEITER POSCAR ,
THERAFANRERE, XBERBER. vaspkit FFREBMFRT —FERMNIELENAE, B ESEUBEEEER
B xsd #tEEERRRL: PoscAR |, FIBULHIARERMEIT vaspkit BY 106 IHEER, xsd FARILIEE Fix Fractional
Position B{# Fix Cartesian Position FIFPPREHIA.


http://www.catalysthub.net/
https://mp.weixin.qq.com/s/F82Hzh4saiOpp4xLFU_HGg

FARA vaspkit FURAIINCAR HE ERETFRINCARY S, EHPOSCARMER BT vaspkit MIA 1 1%

4

$RIPRE VASP Input Files Generator , JAREIAN 101 1% Customize INCAR File , £EZFILITHES

= .
=

Warm Tips
You MUST Know What You Are Doing
Some Parameters in INCAR File Neet To Be Set/Adjusted Manually

Static-Calculation SR) Standard Relaxation

Magnetic Properties

DFT-D3 no-damping Correction
DFT+U Calculation

GWO Calculation
Elastic Constant
Bader Charge Analysis

Static Dielectric Constant

Spin-Orbit Coupling
HSEO6 Calculation
Molecular Dynamics
BSE Calculation

ELF Calculation
Optical Properties

Decomposed Charge Density

SO
H6
MD
BS
EL
OP
12C
DT

Phonon-DFPT
The Dimer Method

Phonon-Finite-Displacement

Nudged Elastic Band (NEB) DM

)
)
)
)
)
)
)
)
)
)

Frequence Calculations LR) Lattice Relaxation

Quit

Input Key-Parameters (STH6D2 means HSE06-D2 Static-Calcualtion)

LR

BN LR , FISEE—MTURFHIRTHEEBRESRINCAR (FLARIRZEFNEN. LHUIDFT+URIUER
E, NEBRIIMAGES#EZ) . IREBEBFINCARNE, NMERAINCAR GBS, (RAILARE

~/.vaspkit BRINCARBEIHIRE. REERE—1THY SET INCAR WRITE MODE EHHEXIARY OVERRIDE BEK
79 APPEND, BACK-UP-OLD, BACK-UP-NEW FRI—, DBIRINFHHHIASIEBINZIRENINCAREE, FHFEERY
INCAREE NFHINCARFIEANEFHAIINCAR newEREH, ZTFRAMKPOINTSI ., XTFIEgemitE, REHRE
FEmHANAN, ERFEAFERMRLRIIKREE, BEARNSTUSESREAVHBIE Learn VASP The
(Ex1) : VASPEAMIANSUHHIES . [BE) vaspkit M 1 $ERINEE VASP Input Files
Generator , ?KEE@)\ 102 ﬁ?ﬁﬂ]ﬁg Generate KPOINTS File for SCF Calculation , E{FEEE@)\ 2 15k
¥ Gamma scheme HRARN (REZIEE)  SEIUTHERER:

Hard Way


贾昕
高亮

贾昕
高亮

贾昕
高亮


Reading Lattices & Atomic-Positions from POSCAR File...

Warm Tips
Low: 0.06~0.04;
Medium: 0.04~0.03;
Fine: 0.02-0.01.
Gamma-Only: O.

* 0.04 is Generally Precise Enough!

Input KP-Resolved Value (unit: 2*PI/Angstrom) :

RIBIRR 0.04 EXREWBREHRT, EtEA 0.04 , BEBEHFIBER NEEIKPOINTSFIPOTCAR(BE@h4ER)X
%,

1 -—>> (2) Written KPOINTS File!
2 —-—>> (3) Written POTCAR File with the Recommended Potential!

KPOINTSHZINT:

1 K-Mesh Generated with KP-Resolved Value : 0.040

Learn VASP The Hard Way Ex19 MEMEMBENAT? () BET—MSRMOKSMEHMAEN, WFES
Rk E RS AR EAT20A (B2 TE) , Afltka=29.62A0EMARNIIE. XSIRERITIEE
SR, EREEKENREERERERIER, FRAka~kb~k EUEWENFEYRE KBRS NI RKIE
% vasokic FRSHET BIESASEERI), BESE SR (BERKERUKSME) 0.03~0.04,
vaspkit BHACHIERTICHOK SRR ERNER S ROKEE, HATEZSEKSfresolution 927 - 0.044 L.

A rule of thumb for choosing the initial k-point sampling is, that the
product, ka, between the number of k-points, &, in any direction, and the
length of the basis vector in this direction, a, should be:

| o ka~ 30 A, for d band metals
o ka~25A, for simple metals

> ka~ 20 ﬁ\, for semiconductors
o ka-~15 f\, for insulators

@i@that convergence in this parameter should always be
checked.
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£pKPOINTSHIREIRS, 2tRIEPOSCARFPAITTEREEIMESBERIRIFHASEMPOTCAR, RIRERE
~/.vaspkit BIFHEIRET PBE PATH BIERIR, FHIRIE poTCAR TYPE BEIRREARMGGA-PWI1, LDAIXZPBEH
EBE. BEETIENEIERSE Written POTCAR File with the Recommended Potential! , BEE
vaspkit HRHEVASPEMEHEZMPBERIES FEILIEMES, PBERNES S A, TR, pv, sv, d F#E
FRE, _pv, sv, d FRUT semi-core i p, s BiE d BHEMNSHIET. RABLERT, RIVEBEBFES
ST, XEBRREIHT Bader BEDHT, FEXRAT pv, sv BIESE, £, EMREE Important

Note: If dimers with short bonds are present in the compound (02 , CO, N2 , F2 , P2 ,

S2 , Cl2 ), we recommend to use the h potentials. Specifically, C h, O h, N h, F h,
P h, s h, Cl_h. BRANMEE: BARMESIR—TIXYECHXONEBIIZRER. A ARIERT,
ERAASERNES, FRESESHNET, Bl LRS, TEEREEX,
NRFBEFHNERPOTCAR, FJLUBITINRE 104 FENEFENTRIMBEERE, KOIFEREZNERE 2n pv Y pBE &
%, WEEIEE 104, RORBATERENESAEE 0 7 72n_pv , MRRENEZERTRBIMAFNESEE, Ko
RIREFHIN.

(1) Reading Structural Parameters from POSCAR File...

detected POTCAR TYPE is O, please type the one you want!

detected POTCAR TYPE is Zn, please type the one you want!

(2) Written POTCAR File with user specified Potential!

BT grep TIT POTCAR AJLIBEIPOTCARFBRIES 0 # 2n pv , HEHEAMIFER. ATEEEEXH
R, FTEREINCARPHIENCUTKTFPOTCARFHIFTEITTRAIENMAX, EILA TSR LIEEMBTTERRY
ENMAX:

1 grep ENMAX POTCAR

BILABREIBARIINCARSE(H encuT=400ev #iERE 7, (BRMRE Y PREC = Normal , FZFSBNE ENCUT
RA max (ENMAX) , HAWALIBTIRE EncuT 88, RESHATAEITEN envax |, XEHRUIB 2IRER
ENCUT S¥E. TREMUEEELHE, FERRSM ENCUT ( Learn VASP The Hard Way (Ex36) :
EEUEEEE ) | Bl 1R 55 (MHERES) BEREMRAINCARFEIAIRE T PrEC=High , VASPIER
SBE ENCUT 84 max (ENMAX) *1.3 , RFEEINRER, ATHERERERN encur —3, VASPRIFNERS
FMELRRHEFFEA PrREC=High T, BHEFIREN PrEC=Accurate HFRIRE encUT FIE, IEZVASPIHE
15, TUURIESHRRMEAN 7. EREENT:


http://cms.mpi.univie.ac.at/vasp/vasp/Recommended_PAW_potentials_DFT_calculations_using_vasp_5_2.html
贾昕
高亮


running on 16 total cores

distrk: each k-point on 16 cores, 1 groups

distr: one band on 1 cores, 16 groups

using from now: INCAR

vasp.5.4.4.18Apr17-6-g9£103f2a35 (build Apr 07 2018 02:38:49) complex

POSCAR found type information on POSCAR O

ERROR: the type information is not consistent with the number of types

BIIOHAI, VASPRIEH TORITTEMES, ZnRBEMPOSCARFIEY, FELRSE. REET, MEUBETEHN
POSCARSZSIEIINTRAFEHIFRM \¢ , VASPARBEEMIEHL \t ADRENZEE. FHNEEEAEINCARSHIL,
BIMEWINDOWSH St FERAIPOSCARELINCARIEVASPHETBES HIHERE BFHZAEIR. REEIIEVASPASEIIEE
POSCARFIfITTRABEEZSPOTCARTRARZET—H, UHEGEASSFUILIBHNES, Hrakis, BRE
—EEEM! FEIt vaspkit 0.71 LUSHIRRAIIAN TR IEFBEHITTRGERIINAL 109 . #AN 109, vaspkit &
B TINCARFIPOSCARAIERMIE, HieBBEER TEEE—E

-->> (1) Reading Structural Parameters from POSCAR File...
All Files Needed Exist.

Element type in POSCAR may be not corresponding to POTCAR
POTCAR:Zn pv
POSCAR:Zn

PTREZR, BXERES. WRESEREEIERET.

RNTHERR, ERFEMENT, EAINRETINEE 108 © Successive procedure to generate VASP
files and check , FCIREINCAR, BiREKRZE, 4£KPOINTSFIPOTCAR, &EBREMAINEE 109 BECEME
R BFAERE, HIRBRZE, VASPZEI, %KKIT—T,

3.2 gEFItR

ReEITERIKPOINTS 5EBITEMKPOINTSA—H, BEZFEE—HEMNXAN—RH/LEENTRABENRITERE
R, (ERNMEREITSeek-PathMibayE Material Studio¥k{43+ B RAEI BT TE—HEHNXNHEIIFR
=R, BEIHANREERESNTRREEE LIKR, BREIHEEKAIKPOINTS, HFHEEMRA vaspkit ERTS
SeeK-path—EIE ZDITERARIEXIFRR, IS {EMAALPBEZ BRFIHSE06ZLiZ BRFTFERIKPOINTS, HBEIARZ
IF=HRE. 7 vaspkit.0.73/examples/hybrid DFT band BRTFE—MEHAHSE06ZLZ R ERHMLER
RETHLEEIRIGF. R LAEFPBEZ RiTEIZBHUSREINEET, RREBRIPBEZRAKEEE. ATITHE
e, BEERERANSE—MENXHN—ES/LEENTRREERE. BPOSCARNBRTIET vaspkit A

3 HEEINEE Band-Path Generator , £ F—1MREMESIA 303 ¥ 3D bulk structure

(Experimental) , {REBEILTER:

Warm Tips

See An Example in vaspkit/examples/seek kpath.

This Feature Is Experimental & Check Your System using SeeK-Path.

For More details See [www.materialscloud.org/work/tools/seekpath].
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Summary
Prototype:
Total Atoms in Input Cell:

Lattice Constants in Input Cell:
Lattice Angles in Input Cell: . 60.000

Total Atoms in Primitive Cell:
Lattice Constants in Primitive Cell: . 3.854
Lattice Angles in Primitive Cell: . 60.000
Crystal System:
Crystal Class: -43m
Bravais Lattice: cF
Extended Bravais Lattice: cF2
Space Group: 216
Point Group: 31 [ Td
International: F-43m
Symmetry Operations: 24
Suggested K-Path: (shown in the next line)
GAMMA-X-U | K-GAMMA-L-W-X ]

Written PRIMCELL.vasp file.

Written KPATH.in File for Band-Structure Calculation.
Written HIGH SYMMETRY POINTS File for Reference.
Written POTCAR File with the Recommended Potential!

* DISCLAIMER *
CHECK Your Results for Consistency if Necessary
Bug Reports and Suggestions for Improvements Are Welcome
Citation of VASPKIT Is Not Mandatory BUT Would Be Appreciated
GOOD LUCK (~.

vaspkit SRITRARINTREFEIIMESENIBETIZR [ GAMMA-X-U|K-GAMMA-L-W-X | , ERITER T @A
BARRLENY PRIMCELL.vasp , FH4ERLT KPATH. in AATREWEEMEITE. KpraTH. in NS TITHERRN 7 8/\RE
BRHRENKRNEE, WEHKIULIEEFERTENE, TUAEEFRR ), femisRRE X Fprimitive cell, Fit
FENITTERGS, BEMAprimitive cel/EATTEBIGEES .

~p —-f PRIMCELL.vasp POSCAR

TERRIEBMLEHprimitive cel FIELSE—REMH

XAUSXRRAE, HSeeK-pathfubdpk,
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PBEZHitRAEH

PBEZRITERET D AME, F—LHEAZEKRMIE (T188102) #TEIGHE | Ba vaspkit JA 1 5%
VASP Input Files Generator , FBEEE 108 i%3%¥ Successive Procedure to Generate VASP Files
and Check IfJgE, A sT SREFSEGRIINCAR, FHEIRIETREMBESHANKR. AFF rsmear=0 , B
Gaussian Smearing J3iX, MIREBEBARKRCILUGEER 1svEAr=1 . HRERABVASPITE. 525 #F
KPATH.inZRIGXIFr=EE EFTHIKPOINTS, Z/Ei#EABCHGCARBITRERIFRIGITE, BD:

cp —-f KPATH.in KPOINTS
ccho "ICHARG=11l" >> INCAR

BHEEN L —SERAICHGCARHRIFAZ, BWAVASPITE., FEL5HE, BIIEE 21 NEEERHENH
FPIEENBETREE. (BS—IRAYE, TREERBIZLABRGITERNAE, RICNREREEMIIZRER, TLIES—F
BITZ BT TSRS A/ DOSCARPHIZEKBER AT — SRR TH TR

}') > FERMI LEVEL.in

HSEO6ZtiZ it HEET

FULZ RIBECTPBEIZRFIDFT+UTT%, HIHESRSEREMNE, (BRHSE06RIZHULZ RFEKPOINTSEREE
BEAAONKRHTEIGIHTE, XNERBNENONESHRRITTERETMR. R EREMAEE. B

vaspkit , BIN 25 1%EEIPEE Hybrid-DFT Band-Structure , {£ F—NREMIAN 251 ER Generate
KPOINTS File for Hybrid Band-Structure Calculation , BN 1 1% Monkhorst-Pack Scheme
FEIMPT5iE4E R B G FIRIK RIS FHRIBFRINEIA 0. 04 IEREREIKSEE (INERHNKSBETFERITE) | &
TREZFIMEEEFRE LKRHBE, BFeEETE, BXEA 0.04 , BIRTAERHSE06ZYZ RFTFERY
KPOINTS, 0.72LARIIMRAEARREF RS FBHERRIKSRE, WMSSEAREEZE LK HHAES, TEa
AT7R.  VASPRIT BFTARFFARIEAEKRBIRBMBERREERHRE LHMK=E, NiREERE et 'S
=, WTEbAR.

K-Mesh Scheme
Monkhorst-Pack Scheme

Gamma Scheme
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Warm Tips

Input Resolution Value to Determine K-Mesh SCF Calculation:

(Typical Value: 0.03-0.04 is Generally Precise Enough)

Input Resolution Value along K-Path Band Calculation:
(Typical Value: 0.03 DFT and 0.04 hybrid DFT)

(a) (b)
8Non-uniform k-point sampling generated by VASP Uniform k-point sampling generated by VASPKIT
5‘ ‘o # \.\. Yoo® .’ "d'q : 5.‘.7'. :'. TOoes® e %% f

. \ [ ] Q\. . X

‘ .
"".::V: - ,d’
s

*
A\ \

\~\;
)
[

A
S

RN

7 N

i AN R

:
T |
At AL [
-4 \ < ,-/ ‘,’/‘/ . \y i \qb \

E-Ef (eV)
o

k\ .' \.\ ‘\
b\ / » ®
* f . !
-6 - ° ‘./'/. K\.‘ - ° P.‘.“ d
('1" paseen®** e "\nﬂ" i
-8
r X UK r L w X r X UK r L w X

ANEIEKPOINTS S E—ITEE LK TTE(SEE., Parameters to Generate KPOINTS (Don't Edit
This Line): 0.040 0.040 24 126 6 28 10 30 24 20 14 , F— NS/ HESRIREDEETE (W
BARFED) MggmitE ((EATED) KRBE, BMERNIZEMANGEE, 24F7nEEITEISoEATLY
HEMXIKREE, 1268R80mITETEKREE, 6X-HE65EmIRR, NBE—EI57 580 Lo BINEEN
28,10,30,24, 200141 KrR, 31261 K. IIFSRImRA N IRSEHNITREE. BRIETE: BF0.724
IR ZERAIERAMPIZEETFITEKPOINTS 8, ABFRBHVASPKITREIFERZMEEETHEURIREN.

EIHSEO6ITEIAFERERS, FRUAFFRAMLSEAINES, BRI SE—PEEAHSE06HTHE. F—
. (EAPBEZRFENRREFIEFERE, B FIFKPOINTSFE, ZAREHLHHTHSEOGIHE, FIFAINEE
Customize INCAR File 4£HE—PBEEAZEMINCR, EE vaspkit MM 1 1% VASP Input Files
Generator , E%IR 101 1%E#E Customize INCAR File IHBE, N ST AENEHSHEIEHINCAR, KfF
ISMEAR=0 , B Gaussian Smearing Ji%, WISREEBMNETLULIERER 1sMEAR=1 , JARAVASPIHE, F



BERERITEZEHSEO6ITE, BEE vaspkit , WEEEINEE 101 Customize INCAR File IPEE, BN sTHG6 ,
ARHSEOGITEFREMNINCAR, BIREARVASPItESS, E'jEmEETHSEOGEI’JE AitHE. BETHRAER vaspkit 128
REEEE, FRHESXNTRRERETEFPIIMINMEE. WA 25 EFEINEE Hybrid-DFT Band-Structure , f£R—
NREHA 252 E¥ Read Band-Structure for Hybrid-DFT Calculation ZMIBREHEUE. WMBELERUTT

Reading Input Parameters From INCAR File...

Reading Fermi-Level From DOSCAR File...

Reading Energy-Levels From EIGENVAL File...

Reading Lattices & Atomic-Positions from POSCAR File...
Reading K-Paths From KPATH.in File...

Written BAND.dat File!

Written BAND-REFORMATTED.dat File!

Written KLINES.dat File!

Written KLABELS File!

~ o~ o~ o~ o~ o~~~ o~
O 0 J o U s W N B

BAND-REFORMATTED.dat EEXEEKNEETEE (0.70hRA4EREBERR, Band.datlEE! 0.71LAGHINRE
LEBEE. ) , XU TR, F—52K-PATH, BHEEE ASXRREAI=EEE, $£7, $=7I%80
NETERNAEREE L. MR TEIE, F5F15E=%1988%18spin upfspin down, LASEHE, Edat3Zi4iE
NOrigingf4fz, BIRI{EEIgETHE.,

# Kpath Energy-Level (in eV)
.00000 -14.54063
.12809 -14.48597
.25617 -14.32291
.38426 -14.05442
.51234 -13.68641
.64043 -13.22973
.76851 -12.70500
.89660 -12.15541

0
0
0
)
0
0
0
0

KLABELS ZMIEENREHRRRI FARRAEMR]. BITIEE kpATH. in  (PBEREHITHERI/IKPOINTS) SIFRRER
1R, SAKLABELS M4, KPATH.in SHREUT:

Generated by VASPKIT based on Hinuma et al.'s Paper, Comp. Mat. Sci. 128,
140 (2017), DOI: 10.1016/j.commatsci.2016.10.015.
10
Line-Mode
Reciprocal
0.0000000000 .0000000000 .0000000000
0.5000000000 .0000000000 .5000000000

0.5000000000 .0000000000 .5000000000
0.6250000000 .2500000000 .6250000000




.3750000000
.0000000000

.0000000000
.5000000000

.5000000000
.5000000000

.5000000000
.5000000000

.3750000000
.0000000000

.0000000000
.5000000000

.5000000000
.2500000000

.2500000000
.0000000000

.7500000000
.0000000000

.0000000000
.5000000000

.5000000000
.7500000000

.7500000000
.5000000000

K-Coordinate in band-structure plots
0.000

1.153

1.560

2.783

3.781

4.597

5.173

* Give the label for each high symmetry point in KPOINTS (KPATH.in) file.
Otherwise, they will be identified as 'Undefined' in KLABELS file

BERBREST . FiLABE R BEFE NS FREAIBENARAA UK, K-Coordinate in band-structure
plots LR /I\%X‘ﬁ"(,m?_ e EPRMEARUE., FIANEEHEER w-L-Ganma , Gamma AUHEAAMTELE | W-

L|+|L-Gamma | FELELER (EEIEHRY) KERNZEM, LU, SHIE KRR Gamma | X FRBUfEAL
PR R —RIRRR A Gamma AUREMAAR, T W MAYEALERA Gamma | X ,\“ET@:I:’H\DDJ: | x-1 | UERERKE. R
FEOriginE{4 4T BAND-REFORMATTED . dat f5, Tatkif KLABELS MR BEEREHEPIRNREXTRR
E.

vaspkit0.73 RAZEXIFEMEHEEHFEFDOSE, HEeBHTEENIRE. JANRELSIH HRKAE
R, FEESWEMIIPythonEMIAHITIRE., LERBERFPRET pythonfflEss , HERE vunpy
Matplotlib &, fE ~/.vaspkit INELZEFHTUTEE:

1 PYTHON PATH /usr/bin/python

2 PLOT MATPLOTLIB .TRUE.

B TIRENREEL B DOSET = Ba TR E, 158 0
INNIRELSRIE]) | TRANERE 1 J_1T¥EJJIJ§E°

SEMRENRIAEEIREHTERE (TERIBEHERMERE



1 If you want use the default setting, type 0, modity type 1

JUEKRIRIEERRRYT, BRDHHER, BEBIRETE, &5, =K, R, FHRRNE,

change plot setup
show a graph window or generate graphs silently
Figure size

Figure DPI

energy ranges DOS or Band

use the default line colors or linewidth

fontsize, font-family, fontcolor

10
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3.3 FRSEENRESEE

FEN B, SEELWEARSEEAIN— ISR, REDITEEENATERTU—IIN, REAEHHETD
WrEE. EERRATEEM, RWEERINICHAEIEETOITE 2L, ERFRERNEEESHRIBER T, Biuse
EFRANBETESHE. BEEENTE~F + AEZENETFSHBEAZSEEEZEAEZLL, IATEE. SEESEET
SEEEX, B—EENEARS. ERITFSStE, BT, AXEIERNRKINESS, BSESEEEGX.
FEVASPH, LOrBIT=10 IHEMIFHELDOS, HEHMESNREFHNEEISEE (local DOS), o HEIBNREFLER
sp.d; LORBIT=11 , IHEAVHMEPDOS EFSEE (projected DOS)& RS HEE (partial DOS), MY EEIBNRF
#9s,p,d. BRI TPX. Py, pz53 iR,


af://n861
http://www.cailiaoniu.com/51344.html
http://blog.sciencenet.cn/blog-316926-493110.html

vaspkit BRI T DOSEUEEINEE. ©F 7TFEMMIA . #83F pavase IZEIDOSER, vaspkit BLAT/L
MU OFRFEBMHIREAR vasprun. xnl #EEIAM; Q3FFHNERRER, rivase IEEfHERNFEDUg;
QMR dat MHEIUREF, M pavase SHREY dat RUSIEADRR, T AEEAOriginkE, FHEIKBEDOS
ZHEH.

LAEMAYCOTEN QIR HERIFONI 100 surface9fF#REY PDOS, tBEJ{EXIMEEE( 217821116 )T EE vase

Official Tutorials.pdf

COMRFIAIFIFHIEET LORBIT=11 &8 THIE, XA T BHetkit.

£ /vaspkit.0.73/examples/LDOS_PDOS/Partial DOS_of CO on Ni 111 surface BR TR
vaspkit , E‘pﬁ)\’uép‘/v\ 115 ]‘i'ﬁ?:%?ljjﬁg The Sum of Projected DOS for Selected Atoms and
orbitals ., BAJREREBEIR 0 M s, o M8, CHY s, p MIBLARKER dxy M d3z2-r2 (dz2) HilE. &
FeiRAFIEETR (RIN) , FXBATER 0, EERERAFGNERRBNER (RN) , FRBANE s .
EEEES RN, MREERBAN, EroEsFTERROFEREREA.

the Symbol and/or Number of Atoms to Sum [Total-atom: 7]

Format is OK, e.g., C Fe H 1-4 7 8 24),Press "Enter" you want to

the Orbitals to Sum
orbital? s py pz px dxy dyz dz2 dxz dx2 f-3 ~ £3, "all" summing

RREIBMARETAT:

1 0-s-0-p-C=-5s5-C-p-Ni-dxy - Ni - dz2 - 'Enter'

HEBRTREM— P0OS_USER.dat , RBWT:

F—TRYIE, EHMENERRTR, 2-301179PDOSHIEHER. #EAOriginA]LISZIPDOSE], EMAIEEMIET
EHSE, £ ~/.vaspkit FIFFEEIRER, vaspkit SBEaEEH ppos E. VASP5.4.4 (+HERIORIsHIERT
PDOSELLEMGIFE—R, HWIHSREEM PAVASP IIELIR.


http://cms.mpi.univie.ac.at/wiki/index.php/Partial_DOS_of_CO_on_Ni_111_surface
http://cms.mpi.univie.ac.at/wiki/index.php/Ni_100_surface_DOS

——O_s — Os p—
5 o
54 o_p — CE
——C_s —_¢p o
—C_p . Ni dxy
44 —— Ni_dxy — Nidz~2
—— Ni_dz"2

PDOS (states/eV)
PDOS (states/eV)

!
e
: ‘ | JM MW

T T T T T T 1
-30 -20 -10 0 10 20 30 —20 20
E-Ef EV
E-E, (eV)

Origin Dos_plot.py example

TTRTEZEBEENEA, FILEMALTRS 1-3 4 ni FonEEnR1,2,3 4FNiTTEINPDOSHITERMN. HiE
TRIFFRERAN, WMNRERT LORBIT=-10 FKEME, RREEEE s p d £ FRI—EHED, WRERT
LORBIT=11 R THE, R s p d £l s py pz px dxy dyz dz2 dxz dx2 £-3 f£-2 £-1 £f0 £l
£2 £3 FIEFE—PHS NN, TBITIASRHAA a1l ITEEHERNDOSZH,

ECAITTERITRIAN ¢ O XIMATHIEEE s px , IPAREIFEMECHIOTEN s HUEF px HUBAIPDOSZHI,
PDOS USER.dat FRYHIESR /9 #Energy Cs0 sspx , BMHE.

BETRRUARNIERm G, vaspkit.o. 73/examples/LDOS_PDOS/Ni 100 surface DOS

AHRZET LorRBIT=10 ,FiE 7 BIetkit.
RRABBNATU T :

\ 15 -all - 3 - all - 'Enter'

RERIE L INIRENRESRENFIE bulk ENREEE.

PDOS USER.dat HINBUT:

-10.54087 0.00000 0.00000 0.00000 0.00000

-10.42787 0.00000 0.00000 0.00000 0.00000
-10.31487 0.00000 0.00000 0.00000 0.00000

BHIARLETERER spin vp HNESEE, H=FIETRER spin down RSSERE. fE# origin , AL
MR DOSHE,



—— surface up
44 —— surface down
—— bulk up

bulk down

DOS (states/eV)
o
1

3.4 WHZEERIE

RFETER, vase IHEREREARREOKTHEFEE, RBEEREENRE, MEAFENSETERMNERIE
ZHEBMEE, NTRERMAEEITES, A TREOKTRIRRENEEEITHZPE, Learn VASP The Hard
way (Ex69) SRERMAZFERITTE PR T SHEZ FRRM RS FEARNTEG L Z R FEFET LAEEE
217821116 TEEIPDFRA. XURFEA 7 ARURIFMNBHERIERTE, SFSAD FE BRI DFEE
g2, AIisE,
X—MAZRER, (&, BELUBEFEITRNFITES FIE D RECKRE: FEERIFBSIIFED, #a), k), BF
k. XD, BMIF, —NMEEMN=RFoF, —HEINTBEBE. SHEEEA: 30¥a), 310N 3N-
6 Mixs. (ERITCRMEIRE L, BTFFfENEREET, X6MEHENREBUHIRNEHE, BHMEERE LD
FAEINMRaMEI. WFRIFETRHRE LIRS FHRRTERNER, SRISRENNNEF g, EEliIEErE
SEGRESIFIEETN T, BRAIFRZ 9 frustrated translation, frustrated rotation,

SHESFRRHFRIE

ZBHYSAE Learn VASP The Hard Way (Ex68) iE, FREE, SMETEHERITE REIVASPITFEER
IEMAILERAE Y, MENEBEEREUERE (NISTE) EEBRESES FRRNFEE. M caussian WFHF
FRFRRIR I INBEL RS2, Sobereva FFART— N LHENEEHFERENM shermo EF

( http://sobereva.com/315 ) , BISHTEHIMBER, tEF¥a). ). keiflBEFaE, BSEEER
E. EOTAHRERREE. 18, B, Bh6E. 1S, BNAREE —NZEFRINE, VASPRIT ZEFREMRFEE,
BRI EEIRIEVASPROIRENGE RS B SAES FRIMNEE. 1B, 1B, BHEERIE. THUZE

(/examples/thermo_correction/ethanol) AFIXIELVASPFIGaussianfIIZIRIELER, IRENTETHE, B
&) VASPKIT BN 5 WEHRINBE Ccatalysis-ElectroChem Kit , £ F—PREMIN 502 5 Thermal
corrections for Gas , RIZFEIRIEMNGE 298.15k | [EN latn FIERZSEE 1 . BieZEEENS
2S+1, HPSEBIEfAoE, ESRRRNREFHINEX. S=N/2, FLlilEERERNFAGE: BieZEE
STRETH+1., JESERET, AtERZEEN. ('5NERSEENS.) ZIEREEFRBHIEFER
., LHRERAEBRFEEE.

Warm Tips

This Feature Was Contributed by Nan XU, Sobereva.

See An Example in vaspkit/examples/thermo correction/ethanol.

Vibrations ,Translation,Rotation,Electron contributions are considered.

GAS molecules should not be with any fix.

-->> (1) Reading Structural Parameters from CONTCAR File...


af://n886
https://mp.weixin.qq.com/s/2nCcf1VXDfSti17127qvjA
https://mp.weixin.qq.com/s/PYZs2ggrp4Jh6STZqr1hxg
af://n890

-->> (2) Analyze Molecular symmetry information...

Molecular symmetry is: Cs

Please input Temperature (K) !

298.15
Please input Pressure (Atm) !
1

Please input Spin multiplicity!-- (Number of Unpaired electron + 1)

VASPKIT 2UTEREA shermo ERITEIDZRAEE.

-->> (3) Extracting frequencies from OUTCAR...

-->> (4) Reading OUTCAR File...

-—>> (5) Calculate Thermal Corrections...

Zero-point energy E ZPE 2 48.501 kcal/mol .103130
Thermal correction to U(T) : 51.486 kcal/mol .232567
Thermal correction to H(T) : 52.078 kcal/mol .258259
Thermal correction to G(T) : 31.891 kcal/mol .382881

Thanks to Sobereva! (sobereva@sina.com)

=8 GO9RevD. 01 BITELEERS U(T) 51.94 kcal/mol, H(T) 52.53 kcal/mol, G(T) 33.67
kcal/mol , IBIEIK¥EA B3LYP/CC-pvDz , BILABRZEIFERVASPKITIHEN S FAHFRIEEREZEIAGaussiandy
HEEER,

R RS> FRORTIFHRIE

X FIRBIEESF, Learn VASP The Hard Way (Ex69) ZRERMIMEIITE BB frustratedB9Fa0F0
BN Fiph, REESN-6AURENERD . MERIRIEIERETIIE Biff. EMXEERm. 58 %8
RARGTESES FIRPDEREL. LL/vaspkit.0.73/examples/thermo_correction/ORRAfl. FEIERIIZEES
SEBSFNAEE L RIBREIRMENTIES (Carbon, 2016, 105:214-223.) , EIRFVESTARMA AL, A TR
SRERRE, FEH TR 1BrRION=5 ) ATHEITERR, REP. OFRFHFF, MCRFEERE, EtE
Energy Profileld, FENHEMARMIRIOHT, RISHFHNRTF—H. ESESHR, PMERIFEAGRIIAIR
ik, MEBFHNREBZET, 8EEF50cm-1 B frustrated translation, frustrated rotationfd=Z[RIRTENERS
AT 7950cm-1 BYREDIT A\ XSRS SRR,


af://n897

L.

B30 vaspkit JMIN 5 GEINEE catalysis-ElectroChem Kit , {£ F—MREHIA 501 1% Thermal
corrections for Adsorbate , ZIEEIR/R Please Enter The Temperature (K): , HMIAER
298.15K, FESHMHUTER:

Warm Tips

This Feature Was Contributed by Nan XU, Qiang LI and Jincheng LIU.

See An Example in vaspkit/examples/thermo correction/ORR.

Only vibrations! No Translation & Rotation & Electron contribitions.

Reading OUTCAR File...
Summary
E DFT + E ZPE + E H
H - TS = EDFT + E ZPE + E H - T*S

Temperature (K): 298.1

Entropy (eV/K): 0.0005

Entropy contribution T*S (eV): 0.1541

Enthalpy contribution E H (eV): 0.0858
Zero-point energy E ZPE (eV): 0.1944

Thermal correction to G(T) (eV): 0.1261

Total energy at Zero K (eV) : -159.3511

Gibbs free energy at 298.1 K (eV) : -159.2250




298. 15K MARRI S METE AR T ATEE:

H=EDFT+EZPE+EHG=H-TS = E DFT + E_ZPE + E_H - T*S
E DFTAAEREOK FRUERSEEFREE., AMAIPARZRE298.15 NAIEHAEN-159.2250 eV, EiCERIEDFTiHEF#EITaEE
RERNX, REHEXEEEA make sense,

=SSR, 0.708FiEENRY Total energy at Zero K (eV)7FE—4/bug, 0.71ABIRFEIES.

3.5 EPHBEEEERELET
ENEEER TR HNERDT. XELUNAR E—NCOENEEHH

Y EBRNESBEAEERAN RE B EE (difference charge density), XBIFZESEBRAZEEE|(deformation
charge density), ZEDEBAIENAKEEHNEAEESWNNRNRFEAREZE. BEIESBRZENTTERMDHT,
A LAB RS EITE R EFIR EBE F e e I R PR AR AR S SR, "R 2ER—MERENERS
HIHEEKNE 2 RRAEH S . Deformation charge density BIATEN A

Ap = paB,, — PABuom

Difference charge densityf9ATVEN S

Ap=pap — pa—pB
it&Deformation charge densityfid, pap, FTHBAEITTEIICHGEKCHGCAREE!,MpaB,,,, FTElY CHG 8
CHGCAR TR MAIEEEITHESRNERREITENMANE, BINCARPFEIRE 1CHARG=12 Fl]
NELM=0 , tHELECHGCAREMINEFEREAEAIEEEINEE. mDifference charge density@ e REBIS
%, BEXN=ANAREEH(ABABHBGITE, TERINT:

o MENEEHEHSEIGITE BEENE, AB. AFIBESBIBFERIF /NN EEFHFRIEAFIBSABH
AR, TERtEEFRIESXERITERAFFT mesh —8 (NGXF,NGYF,NGZF) ., INCAR+
JINNEERIZE:  IBRION = -1,NSW = O;NGXF,NGYF,NGZF

o FIA vaspkit XWENEERICHGCARME HRIBEATNAP = pco — po — po, HTFEECORICHGCARAE
Oly, BRECH, HMEeEREENRESBERNERE. ERXARTE6) vaspkic , WA 34 , 1EEIEE
Charge & Spin Density , HANBEZEFEE, BHIAGS 314 %I¥ Charge-Density
Difference , £ F—NREHETHIN CO/CHGCAR C/CHGCAR O/CHGCAR , 2BRUATER:

File Options

Input the Names of Charge/Potential Files with Space:
(Tip: To get AB-A-B, type: ~/AB/CHGCAR ./A/CHGCAR ../B/CHGCAR)

CO/CHGCAR C/CHGCAR O/CHGCAR

Reading Structural Parameters from CO/CHGCAR File...
Reading Charge Density From CO/CHGCAR File...
Reading Structural Parameters from C/CHGCAR File...
Reading Charge Density From C/CHGCAR File...

Reading Structural Parameters from O/CHGCAR File...
Reading Charge Density From O/CHGCAR File...

Written CHGDIFF.vasp File!



af://n907
http://muchong.com/html/201006/2129228.html
http://blog.sciencenet.cn/blog-567091-736154.html

WRFARBREINEIS. E755E, RESRBRTER CHGDIFF.vasp , BIACONBREREZ. AVESTARK
AR T, BN RREEEEEN, EeRRBEERERD:

c
tj)—> a

BYHEEIN SR —HESBERESH. TBRAGLMESBEEE, ARm&ACHGCAR, BEEAINEE 316
fplanar, BEh—4#RBERERAIZe/A.

3.6. {E{LiEX

vaspkit 0.71 FIEINT U/ MNLEEEENITIEE, HEh/INESEWEX, TRESSHE ST IINEBEFF AHE(E
FNIE, WF:

Catalysis-ElectroChem Kit
Thermal Corrections for Adsorbate
Thermal Corrections for Gas
d-Band Center (experimental)
Convert NEB-Path to PDB Format for Animation
Interpolate NEB Images Linearly
Imaginary Frequencies Correction

Bader2PQR (Shown in VMD by atomic charge)

Evaluate half life period for a first order reaction

HAINEE 501 71 502 BENE, 503 Z2ARITEENFIIERO, dBFEROIBXIIRE LSS Z AR EIBIAR
YR AT B RTNAEIARE,

FENEBISZ4EREPDBI {4 LATT L

IhBE 504 1§ Nudged Elastic Band (—FUEESHERGZE) B inages BERMSMPDBIY, EIF AT
XHATLUEE visT MAREERIBREAREAITHAEEERE, vTsT B nebmovie.pl BILUE images
BRSMixyzZEEX S, BEEETyZNEAESRIEBER, TEEEEPTNEG, EoFUhTaEF DS, JaelE
BEECEIEERZ, LIERPRIORRKAE (/examples/nudged elastic band/neb_animation) AflixBETHRE
504 WAL, B VASPRIT HHN 5 WEIRINEE catalysis-ElectroChem Kit , £ F—REMIAN 504 &%
TheConvert NEB-Path to PDB Format for Animation , VASPKIT JE&SM00~07 BREMEZAYPOSCAR
HELER NEB *.pdb



af://n924
https://www.wxwenku.com/d/102737820
af://n928
http://%60http//blog.sina.com.cn/s/blog_b364ab230102vghk.html%60

CPK , BMARAERE

SRR, RERE—ERRIRIRN, ET—F50485— NEE initial.pdb M. IESERE, HATHET30
s, BISBE—THNEART, BEBEG—T504, BE— ves_30.pdb X FRHETR N8 is still

runing, NOW 30 step! , WIRESHTT, FHIZ(T 504,485 NEB_final.pdb {4 FIRHERIR NEB has
finished , WIERNSWIEERI100, BT 100%58BWE, 1=17504EHFSEZRIEER] NEB 100 end.pdb X, BES
B3R NEB has stopped, but has reached NSW step, NOT converged! , |

BEIVMD, & NEB.pdb EAVMD, RERAR, FEVMDEBEOERESEE Display &R Orthographic IE

REREL, AREVMDEEFIERFEE Graphics , BIEER Representations , Drawing Methods %G8

PR, EVMDEBILIFEFE Extensions & Tk Console ,f£ VMD
TkConsole BOAMAN pbc box -color white , BUBJLABREERIARR, WIT

Bl vMD 1.9.2 OpenGL Display

MR FUTIHR, A TEETENRS, TLAFEERAMY. & Representations HREIERE periodic , I
BEx, v, z5ALREBEREEM.



7 VMD Mg — O >

File Molecule Graphics Display Mouse Extensions Help

D T A D F Molecule Atoms Frames Vol
0 T A D F ClJsers\tamas\Desktop' 19 8 0

el | 1} -u
d|4l) oom T [Loop =] step [ 1 Y speed| I 3

FEONEETLUAEEINEE S, mtiia FMARRNESELH e LIRS mEIE. BSEERNGE, aTLAFIRT
nebmake.pl LMHENRESRE.

FERHAT LSBT BR8N mageF B R FEAEICRH IR ENRERSE. EVMDEENIEFHE Mouse -
> Label --> 2, AEEREFEL, RENEBREFREXIRVMRT, HAULIEENEBEEZES, RFEHEEEEIMAGE
RIS .

1S R NEBRIIETE

Ihee 505 Bttt Em A NEBRTFERYimages, IHEEE(TF nebmake.pl . B
| /vaspkit.0.73/examples/nudged elastic band/neb make HORRRMAJULKHIF. BEHTHEES05
f&, EEHAN Initial POSCAR, final POSCAR#Iimages#H.

ABHIFEAN ini/POSCAR fin/POSCAR 3 , RIAJTERIZSFIRSZIEHE3Nimages, BIBIIIIREE 504 GEMRIERRE
HeHapEPDB, 1B v FRIAARA AT LAERZINEBRIES R,

EESTRIE

188507 BEBRIENRANDHTHAEERVNESR. AT IERWHEEERLTHEEINER, RS HTIERS
#r (IBRION=5) . BLARMBREKEEAFENIER (Jl+em-1) , ZEEW, —AR/NF50em-1HIESRATLAIZ
B%, —AREDEAN T HIAIFRIEMAERIERR, AR EENTESER, FIaTLABISIINEE . HTERD
WifE, BEIThAE 507 , WRATERESRATREENNTF50cm-1, ERIERENEINRE, WMRE1MAF50cm-1H
RESW, LERIATRESHINSIESHEM, SRTMEESREBREAMEMR. LA ool FREEERAREFTIINE
IRENRERLESHEIURENTTE, WRE, EF ves RE. FHIPIEE no , RIEAMBREM. ETRIZBIERE
NIRRFFIERF0.1BIAT A RS RIE SR RIS 4 POSCAR NEW

1 The max imag fre is 477.69 cm-1, whether to keep it? Type yes or no!

2  no
Please input the imaginary-freq correction factor, usually 0.1 is enough!
4 0.1

/vaspkit.0.73/examples/thermo correction/H2 BRTERTH2D FHEIMRIE.

AR IERIRIRESA P B LU AR RIRE ST -


af://n939
af://n942

f/i OUTCAR
0.006948 THz 0.043656 2PiTHz 0.231765 cm-1 0.028735 meV

= 14.187904 THz 89.145228 2PiTHz 473.257512 cm-1 58.676474 meV
14.320738 THz 89.979853 2PiTHz 477.688402 cm-1 59.225835 meV

RIEGBIt—ER FHH TR,
FERENE, EINRERRBIRIS BN RIERESENAIEENERET LR L, SEEISIRE, REEICKE
. MHFURINDITNRERRRBIAEEN. sobereva B, IRINDHEHIMEN, RBHBEEBERE, TTLUES
WSSHEE (PR eo1rrc FHE 1BRTON=1 ), BALUNIXAT R, MBEESNEM, —REBIMRSIIHIRETE RIS
TEELEBHE . MRIARRLLEK, B RNREFAMEE CHGEY S, RNEEERBI KRS,

(HE—R R R R RIEZEF =

kpT _ o vy s g — N N -
tEATh = 22T e AGTs/haT (N BRI AT, —BOANRAIALR 21kcal /nol MRAERRTES
K&,
B30 vaspkit , BIAIDEE 509 , HAIDBE Evaluate half life period for a first order
reaction , BINEE 298.15k , RNAER 21Kcal/mol , BRIRMAIEERRN 0.077h BHMERSYIEE—
HFrEERYAT A,

510
Please Input temperature
298.15
Please Input energy barrier Kcal/mol
21
Rate constant is 0.003 s-
Half life period is 0.077 h

SR ENIR

FINEE4A structure Editor BERTJINEEEREN/NIE,

Structure Operations
Redefine Lattice (experimental)
Build Supercell
Fix atoms (FFF) by Layers
Fix atoms (FFF) by Heights

Apply Random-Displacement on Atomic-Positions

Converte XDATCAR to PDB Format for Animation

Remove Spurious Lattice-Distortion after Optimization



af://n951
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IOgE 400 JMBHINRE, ESH primitive cell Zfg, BETHARRNETERTH « 5 v 5, SILAMEALL
IREEFMREG = /M. I0RE 401 ATEMY I8, SRAHTTEE, & REREBREREEEHH
Selective Information , BMREFIMEREER. LAFEH zno B9 0001 EEEHEG. FERAEEFE
ETESN=E ( zn-0 WE) LS, MBFFREN=Z ( zn-0 WE) WHIENERE. ¥ B, £ <, v 5@
FHRERFIUEREEREE L.

1

10
11
12
13

Zn0-1811117\ (0\0\1)

1.00000000000000

3.2890999317000000
-1.6445499659000000
0.0000000000000000

Zn H
6 6 1

Selective dynamics

Direct

(@)

0
0
0
0
0
0
0
0
0
0
0
0

.6666700244773196
.6666716924670117
.6666726846730975
.3333300053138402
.3333300053138402
.3333199694428693
.6666700244773196
.6666700244773196
.6666745852439349
.3333300053138402
.3333495480118175
.3333226658022473
.3353480398005857

O O O O O O O O o o o o o

0.0000000000000000
2.8484440965000002
0.0000000000000000

.3333300053761477
.3333278011868069
.3333236596434402
.6666700242891679
.6666700242891679
.6666773648761363
.3333300053761477
.3333300053761477
.3333222632901633
.6666700242891679
.6666503610072737
.6666735134936482
.6659931540629387

O O O O O O O O o o o o o

.1505069039677451
.3220708624919105
.4952603515620634
.0649169839032240
.2361085000000003
.4080366153030212
.0855899113548375
.2567814361612903
.4277261402910583
.1711915073870998
.3422927302063438
.5114804524358304
.0310253291612881

0.0000000000000000
0.0000000000000000
31.0000000000000000

T I I T B T B B B B B B
T I I T B B B B B B B R
T e I T B T B B B B B B

TheE 402 , 403 FERMEEIIPIEEER. ThEE 102 SEMMKIBEARNRENRFNZARLITHITOE, AR
FRARNRENAREZZRE/LERT, BRBRERCHHMMAFNRESEIATRETSE, HATEE
ENESILVERT, BRIRHERE, REBFTRISEENE. EFELAEE 2no B9 0001 EAG, BiVEEEREM
E (zn-0 WE) , RBFFRAME. /35 VASPKIT I 4 #EFEINEE Structure Manipulator , FEF—HR

HEHIN 402 1% Fix atoms

(FFF)

by Layers ,



Threshold:
Threshold:
Threshold:
Threshold:
Threshold:

Please choose

Found

layers:

layers:

0
0.9 layers:
1
1

layers:

7 layers,

0.3 layers:

1

12

7
7
7

3

threshold to separate layers—->

choose how many layers to be fixed

HEAFIETCONTCAREZS B 7TERT, FIUBRANEERESARTOE, FEREERSE (BaRE—EHt
8) . MRER conTear fix , EFERERRFEEBHBLERFREREET, BEBAMAREREIER.

.6445664829999989
.6445755940842863
.6445856685242579
.0000164679999908
.0000164679999908
.0000615489445641

.6445664829999989
.6445664829999989
.6445942160644029
.0000164679999908
.0000801471361600
.0000463465581788
.0077341959999959

R PP 2 0O 0O O Lk Pk P O O O

.9494718860000013
.9494656074898858
.9494538105351326
.8989722949999921
.8989722949999921
.8989932042516069
.9494718860000013
.9494718860000013
.9494498331008844
.8989722949999921
.8989162852407626
.8989822338038955
.8970442679999928

.6657140230000982
.9841967372492260
.3530708984239652
2.0124265009999438
.3193635000000095
.6491350743936568
.6532872519999624
.9602245209999989
.2595103490228077
.3069367290000935
.6110746363966584
.8558940255107430
.9617852039999312

OBV

BIHMESTERIER, REETEEEAZIFIINER, EXSENENT, FRTIEE 403 , @il

MM 3 =M =M 3 = &= 43 & /g 3 &9 9
M 34 =M =0 4 =0 =7 3 &9 @[ 3 /933 4
L I B I B = L B (R = L L3 I = L3 L3

FEEEX

EEERF. BEEREMAIREREPHEFTERENRFEMEHNBEKXE, £ vasekiT PiEFESEXEEER

¥
BAITIRE.

vaspkit.0.73/utilities/ BR MEIZIEEAIY BHIA roscaRtoolkit , BILASEIIXERS RFEIESSD

SRFATTLAFEE Material studio FEIMMGIIEIERTF, S <sd AR 106 BEENMERHIEE
B xsd #8HFL POSCAR ,

IfNBE 405, Converte XDATCAR to PDB for Animation SIBE 504 #8{A, BeEHFoiNE. TiEMUL,
ERISIETE B xDATCAR IERAVB AR LARTILAIZIMPDBI 4, VMD, OVITOZEaI#ILik4REER
MU FINZFE. EBAUNEFE, WFEEHML (15173 ) BIXDATCARREEEFS LS. M VASPKIT
AR xDATCAR . pdb EIFEILIHVMDEEBE FERIILITTE,

3.7. g RIFSITE
BN ERERASSEEERERIE, AT NS E B BIAL T B effective band

structure (EBS).
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GESEIFERF (FW vaspkit.0.73/examples/band unfolding/graphene 2x2 ) ,

B2,

1

HEEZPOSCAR;

Graphene

1.00000000000000
1.2344083195740
1.2344083195740
0.0000000000000

2

Direct
0.0000000000000000
0.3333329999917112

001
001
000

0.0000000000000000
0.6666670000099160

FTH: R KPATH. in XM, WFTHAR, mhEd

E=:

Generated by VASPKIT
30

Line-Mode

Reciprocal
0.0000000000
0.5000000000

.5000000000
.3333333333

.3333333333
.0000000000

FIFH vaspkit

FHES—TRNBRAN2 2 1 ;

SO

.0000000000
.0000000000

.0000000000
.3333333333

.3333333333
.0000000000

-2.1380573715510001
2.1380573715510001
0.0000000000000000

vaspkit

.0000000000
.0000000000

.0000000000
.0000000000

.0000000000
.0000000000

0.0000000000000000
0.0000000000000000
12.0000000000000000

0.5000000000000000
0.5000000000000000

302 ap T EREFRETRISR

401 FpSEN2xBHE, A mv SC221.vasp POSCAR , FHiE KPKIT.in {4,

BT vaspkit 281 @<, ERATEIBITEKPOINTSIY; i=1TVASP,

Ehit: (Effective Band Structure) #{E £rs.dat {45,

E-Vavsi

B1T vaspkit 282 <, RENBIBEXEET

python ebs.py HE;



1 —— Band for primitive cell

e EBS for 2x2 supercell

E-Ef (eV)

3.8 3DgEFITHE
“HRI3DEERITE, XBUASEEAB, W vaspkit.0. 73/examples/3D band ,
F—, HESFABIENPOSCARMATFESITERINCARS A

F 5. &7 vaserIT FEE 231 £RET3DEEREITE AIKPOINTSIMY:, HTHEW TR, BN TIREFE
BRY3DREEE, AFFEEKPOINTS{AI S HRBEMIZIZRETE0.0014%F ;

Warm Tips
\* Accuracy Levels: (1) Low: 0.04~0.03;
(2) Medium: 0.03~0.02;
(3) Fine: 0.02~0.01.
\* 0.015 is Generally Precise Enough!

Input KP-Resolved Value (unit: 2*PI/Ang) :

-->> (1) Reading Structural Parameters from POSCAR File...
-->> (2) Written KPOINTS File!

F=, RZVASPIRIL;

F00%, FVASPIHESERG, BIXIGIT VASPKIT , BN 232 8 233 %, 233 pda— RN SMNHIR
B9 BAND.HOMO . grd FISHIEAY BAND. LUMO. grd XAHIEER; 232 AILERIEECIREEHTEERE, XBR
iNikHF 233 , PUTHREU T
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Warm Tips

Band-Structure Calculations!

Reading Input Parameters From INCAR File...

Reading Structural Parameters from POSCAR File...
Reading Fermi-Level From DOSCAR File...
000000000 The Fermi Energy will be to zero eV 0000000000000000

(4) Reading Energy-Levels From EIGENVAL File...

(5) Reading Kmesh From KPOINTS File...

(6) Written BAND.HOMO.grd File.

(7) Written BAND.LUMO.grd File.

(8) Written KX.grd and KY.grd Files.

3.9 FTXKMEITHE
EBKEITE, XEBEFHAILACuAM, W vaspkit.o. 73/examples/Cu_fermi surface,

$F—, HERW rcc cu BIPOSCAR, FE—EREI (primitive cell ) FIBTFESITEAINCARSE;


af://n990

FHE, 1317 VASPKIT , BIN 261 @<, FERTFIEITEZEXER xpo1nTs #] PoTCAR M, HITHREIT
S

Warm Tips
\* Accuracy Levels: (1) Medium: 0.02~0.01;
(2) Fine: < 0.01;

0.01 is Generally Precise Enough!

Input KPT-Resolved Value (unit: 2*PI/Angstrom) :

-->> (1) Reading Structural Parameters from POSCAR File...
-—>> (2) Written KPOINTS File!

B=, RZVASPIRIL;

0%, FVASPIHESSRG, BRIE(T VASPKIT , BIN 262 <, SESEKXEEUEN
FERMISURFACE.bxsf M{&, HITREUTNERR;

Reading Input Parameters From INCAR File...
Reading Structural Parameters from POSCAR File...
Reading Fermi-Level From DOSCAR File...

000000000 The Fermi Energy will be to zero eV 0000000000000000

-->> (4) Reading Energy-Levels From EIGENVAL File...
-->> (5) Written FERMISURFACE.bxsf File!

%Eﬁ, IE{T XcrySDen ZFAFF RIETELSER, HIAMERKEETTFIZAKE, FIFETERE Band Nunber
, RIERiE selected , ARERICURIZEKE.



L
aluen

Open XSF (XCryShen Structure File)
nen et * Open AXSF (Animation XCrySDen Structure File)
B Open BXSF (l.e. Fermi Surface Fies)

Open WIENZK .. .
Open XCrySDen Scripting File

wer Step 1

Open PDB

Gaussian®B Output File
GaussiandB Cube File

tr-Alt-p Open PWset input Fie

Print Setup

Utities
XCrySDen Examples Salect bands for Fermi Surface drawing

Exit
- Band number: 1

nd nmber: 2
Band number: 3
Band number: 4
180 0 180 Band number: §

,EE l -/Ha'\um.:be( 6 ]

Band number: 1

bl L -
C [ 1 |  EeRerEiy |

Band #6 | Merged Bands

Degree of Revert Sides

=y Zoom | 1
Submit * = Ste 3
: 4 : 4 - 4
Interpolation: 123456 Step: 0.0 0.2 0 p e

FERMI Energy: 7.58663  Min Ene: 5.340580e+00 Max Ene: 1.376761e+01 Isolevel: |7.58663

3.10 VASP2BoltzTraP#O

ZINBENBA T3 BFRIK 4k &REk, VASP+BoltzTraP REMSITEMRIRGMEBMER, HitEREN: &E

FBVASP#{TIDFTItE, BRIMHNEFEN, BFIA BoltzTrar IHEHEHEZMR, ERNMNGZE, TE—ME

O, LASCIURBVASPRYBIHSIEE1E S BoltzTrar BIBIAIY. BoltzTrar FHMAH T —FEMASIE: F

F3 asefff . vasp2boltz.py #l vasp2boltz.txt MHLH, BRBEF+HEB. FIA vaspkit HRY
VASP2BoltzTraP Interface , BEE—HESCIIVASPS BoltzTraP ZIBIUSGEE(L,

BIMERZENT:

1. FUFBVASP#HITEMIAL.

2. RASZERKPOINTS (MP sampling) #{7EEITE. XTMERESEFITERRAIFRIHET, RoJse
=,

3. BFE2L1TESRIAY OUTCAR POSCAR EIGENVAL DOSCAR MAHFENRIFENMERT, HEEXRGEA
case, (PS: BERIMMERBEGHIGREN—pEZESDRHcase) .


af://n1001

4. fEcaseX{FIT, BN vaspkit MPHIEE, %88 VASP2BoltzTraP Interface %A, 8% BoltzTraP

FFEI= NS case. intrans, case.struct, case.energy , {& Bl case.struct FI

case.energy HE—(THIRA case,
5.181F ~/src/x_trans BoltzTraP

3.11 EFHE-MEXRITERERH
MRS BRI (RERINGERT) | RN SMESHEAsER,

6
g; = E Cij€j
j=1

Hrho; fle; DRIFRTRAOMNEE, C;);BRMHRIEEL, XE1 < <6, RNZNNAOSFIE6 MRS E.
FENNR SR RIIRARREAE (V, {e; }) PRI K B e i TRERER T H BN — MiiSE):

AB(V.{e}) = E(V.{=)) - B(%,0) = 5 Y Ciese

XEBE (V,{e:})HE (Vo, 0) D BIFRTHENMM R EFIESENSEE, Vo2&,

Eitt, RAF—MRETEREERERMNSE, F—FUEARND-NESE, AETLEEEINRAENE, 55!
IHEHINAIR DA, REFIBAAN (1) UEBRI—XIERE, NMERIC;. $MEEEEE-NETE,
BB L EMEIIARN R EHAR AN TESEERN (ML) [, BAALI (2) #TRSIEHL
B, B RZIHAHERRNE A REEESERHES. T EMRRSH T IRET —RERo;
ANMBRDE, RAEEANTEIERNNDRN, DNEEESNEMMEMERENKSR. ERFIMEET, gE-
R3S EFAEEA D - N3R5 A E KRV BMTREAIK B B AR, RRZHTENZEHEBFIEI. VASPKITHEMEREELT
BETRE-NEE.

XEBEFHNIASRIELETAGIHEIIER AR - R KR ITE MR, FH
vaspkit/examples/elastic/diamond_3D, YF&RIGIZ5%EH, —HE3MNRIEMREE, Cii, Cro 1 Cuss

M RERRTEMERERT LR

Cnu Cip Cip 0 0 0 €1
Ci2 Cu Ciz O 0 0 €9
Vo Ci2 Cio Cu 0 0 0 €3
AFE V, &; = —
( { }) 2[61 €2 €3 €4 &5 66] 0 0 0 Cus 0 0 €4
0 0 0 0 Cu 0 €5
| 0 0 0 0 0 044_ | €6

i&xEe = (0,0,0,6,6,0), AIBAE = %(0446464 + Cueses + Cuacges), lttﬁAToE = 304452 (1],

BiEe = (5, 4,0,0,0, 0), ABAE = %(0116161 + Ch16969 + Croe169 + 0126261), FSllig=}
ATOE = (Cuy + C12) 8
BiRE= (6,6,6,0,0,0), AEIE = 3(Cu +2C12) &,

B LA E=ANT5724E, BIRTSEI= MR R,
IR R ESERTEY TREE [2]:


af://n1015

b |l=|b]| T+e)
c:l
Hp IR (a0,
&1 %? =
o €6 €4

g = > €9 2
€5 €.
7 2 8

VASPKIT FIVASPH ERAIEMEEHERITEL RS :

1. ERAAIERAIPOSCAR Y, [T EUBHERANENRARIRIT S EE;

2.151T vaspkit & 102 £RKPOINTS, BHFIHEEMERY k-nesh BRRS, AUNTHESHK (2R
R) R, ERKRIIRBERA/NTF0.03(0.02) x 2 A"

3. INCARSEIZEUT;

Global Parameters
ISTART 0
LREAL F
PREC High  (EMTBEIRERIAEL. 5-20)
LWAVE
LCHARG I
ADDGRID= .TRUE.
Electronic Relaxation
ISMEAR 0
SIGMA 0.05
NELM 40
NELMIN 4
EDIFFE 1E-08
Ionic Relaxation
NELMIN 6
NSW 100
IBRION 2
ISIF 2 (UDiciks® 2, aNRIEE 3 RIC eI A R R BRI T RAE)

EDIFFG =1E-02

D RBIEEEITEE MRS, 2R EEL
2 | 2DATHERZR, 3DA=HERR
3 7 IR VLY
4 -0.015 -0.010 -0.005 0.000 0.005 0.010 0.015 ! R/EZMVSBEE

5itEE3zvasplEil;



6. BIRMER vPRIT. in XMHFE—1T/92, AFBIRIEIT vaspkit FkiF 201 , BEILITER,

(01) Reading VPKIT.in File...
Warm Tips
See an example in vaspkit/examples/elastic/diamond 3D,

Require the fully-relaxed and standardized Convertional cell.

-->> (02) Reading Structural Parameters from POSCAR File...
-->> (03) Calculating the fitting coefficients of energy vs strain.

-->> Current directory: Fitting Precision
c44: 0.817-09 (UEREMRIEHET1E-7, BUEENIIKRES

Cll C22: 0.814E-08
Cll C12: 0.135E-07
Summary
Based on the Strain versus Energy method.
Crystal Class: m—-3m
Space Group: Fd-3m
Crystal System: Cubic system
Including Point group classes: 23, 2/m-3, 432, -43m, 4/m-32/m
There are 3 independent elastic constants
Cll1 Ccl12 cl12 0 0
clz2 Ccl1 c12 0 0
cl2 cl2z cl1 0 0
0 0 0 C44 0
0 0 0 0
0 0 0 0

Stiffness Tensor C 1ij
1050.640 126.640 640
126.640 1050.640 640
126.640 126.640 640
0.000 0.000 .000
0.000 0.000 .000
0.000 0.000 .000

Compliance Tensor S ij (in GPa”{-1}):

0.000977 -0.000105 .000105 .000000 .000000 .000000
-0.000105 0.000977 .000105 .000000 .000000 .000000
-0.000105 -0.000105 .000977 .000000 .000000 .000000

0.000000 0.000000 .000000 .001786 .000000 .000000

0.000000 0.000000 .000000 .000000 .001786 .000000

0.000000 0.000000 .000000 .000000 .000000 .001786

Average mechanical properties for polycrystalline:




Voigt 434.64 . GPa 520.72 GPa
Reuss | 434.64 . (€)=F] 516.13 GPa
434 .64 . 518.42 GPa

Pugh Ratio:

Cauchy Pressure (GPa):

Universal Elastic Anisotropy:
Chung-Buessem Anisotropy: 0.00

Isotropic Poisson’s Ratio: 0.07

Voigt averaging scheme gives the upper bound for polycrystalline.

Reuss averaging scheme gives the lower bound for polycrystalline.

Hill averaging scheme is the average of Reuss's and Voigt's data.

Relferencesk:
Voigt W, Lehrbuch der Kristallphysik (1928)
Reuss A, Z. Angew. Math. Mech. 9 49-58 (1929)
Hill R, Proc. Phys. Soc. A 65 349-54 (1952)

SRIEEEREEIRES S/ Cu = 1079 GPa, C12 = 124 GPafliCyy = 578 GPa [3],i&
VASPKITEABVASPSEIRIEIS TR B S LR ERF SR,

SE3H:

(1] B2, FIF VASP itEARERREAEEEE

[2] ®RiE52, RAVASPUIIE BRI

[3] McSkimin H J and Andreatch P 1972 J. Appl. Phys. 43 2944

3.12 @VASPKITiIHEBHES

LA Mos2 BRI, BEScEIDiTREmE K HMEIR(VBM)FISHE(CBM)EIE. 3T MoS2 BR, B

IS RN T SRR RK R,

TR TR B
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Energy (eV)

ETRBINTEKENES « > ¢ f ¥ > M AENBEFRES SR FNENER;
o H—i5: R POSCAR LR VPKIT.in A&, VPKIT.in XHBSUTHE;

BENIBESERITEENRENKPoINTSE, 2NTEENEE
RN N B R BT 2 E

.015 k-cutoff, EMFE, HENH0.015 A-1

2 BREMIMBEREES

.333333 0.3333333 0.000 0.000 0.000 0.000 K->T ITEKEEREE, BEKISRTAE
.333333 0.3333333 0.000 0.500 0.000 0.000 K—>M IHErKEVWEREE, TEKIEREMAME

o =

0
0
0




2 [l } [ }
151
1-
CBM
3 05f
2
S of Eol Ek)=E, + 2%
057 VBM
-7 k-cutoff
T
15 —
I > X

o BT JB{T vaspkit FHEEE 912 FE 913 P74 KPOINTS , POTCAR 4R EATEL INCAR T4,
o F=: B vase fRl; -

o FIUE: HETHBIE vekiT. in XEHHHE—TH 118XR 2, ARERIE(T vaspkit FHEE 013
BRIATER:

9

Effective-Mass (in m0O) Electron (Prec.) Hole (Prec.)

K-PATH No.l: K->G 0.473 (0.3E-07) -0.569
K-PATH No.2: K->M 0.524 (0.1E-06) -0.691

(0.1E-07)
(0.1E-06)

Kormanyos FAITEEE] vos2 BENBFNTNERFAEREESFI7 044 7 0.54 [I3Z#i2D Mater.
2 (2015) 049501] = MRMNTERNSHRFERF, HlINGaAsHIGaNFFH, XEHRRMEGRIERSRE.

3.13 SRR FREHENSIIE

SHRFRETESNEHEENIIEE XiRE £/ python HE, EUMMEESET vaspkit0.73 AP, £

BIRFEBEAARMR(ECI: Bade B3 JFEDHSRIBMFERE CHGCAR _sun . FRBRIRFBENSIE—ETE
R ZEEE S EMEN—NRT, B—EANNRNENEBNRF LmiEE. RFEaEERTERS
th, IEEER, F—HEETERERINIEBaderlB R T,

T8 vaderBBy EBFE INCAR BRINKHEE LAECHG=. TRUE.
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FHASF 4 AECCARO AECCARL WM, DHIBERBMNERTEE(ES), RNERFEE. HBERS
BEM—NAECCAR2X M, BESCRITRLIGIINERFEE. BSEIRANTDRAEERER ALCCARO
AECCARL WAMXHHIZESM, FEMER—1 vest HiA:

1 chgsum.pl AECCARO AECCARZ2

’:'EEJZ, CHGCAR_ sum , %E‘L‘l‘% baderEﬁ,ﬁ .

1 bader CHGCAR -ref CHGCAR sum

bader B—PMITHBIATHITN, ELNISALIFEERITHRE bader 72FF.

IETRINSYERR=/1%: ACF.dat, BCF.dat, AVF.dat

ACF.dat
A = = 3
R /RAER L TR
# X Y z CHARGE MIN DIST ATOMIC VOL
1 1.7110427 ©.4221394  ©.5956120 7.6368045 ©.9510662 14.1675334
2 8.5376783 2.1063706 4.882941@  7.6368213 ©.9510662 14.1678345
3 5.38803246 1.3293074 1.4046763 7.6388496  ©.9572815 13.6190810
4 4.8606864  1.1992026 4.9738767 7.6367605 ©.8572815 13.5992103
5 8.9911474 2.2182483 2.3614881 7.6515917 ©.9098019 13.0411236
6 1.2575736 ©.3102617 3.117064S 7.6516340 ©.9098019 13.0413243
7 -9.0103745 -0.0025598 4.375141@  ©.55051e8 ©.6369497 3.7969162
8 18.2590955 2.5310698 1.1834120 ©.5585146  ©.6369497 3.7970166
9 3.0545132 ©.7535931 3.751e37@ ©.5236567 ©.6753582 3.5564602
16 7.1942078 1.7749169 1.7275160 ©.5236567 0.6753582 3.5564602
VACUUM CHARGE: ©.0000
VACUUM VOLUME: ©.0000
NUMBER OF ELECTRONS: 48 .0000 = 2
BETHE - ERERE
= A A
FYBR/NEEES, T U
-+ Ja- B3 sle 422
ARBEB T

Hrh acr.dat XHEE: BEFRGIENEFIINERFHE, BIEUNEFER roTcar Y zvaL FiEeE
BENEFH bader BT, RAELUA—STEARRN bader BEEEHNNEHE,

B850 vaspkit , WEFIHBE 508 , Bader2PQR (Shown in VMD by atomic charge) , vaspkit £HfT
utilities TFHY bader2pqgr.py , BITERRE, BSEF vader.pgr ] vmdre. txt X4, F vvp BILAFT
FF bader.par XHEAILSEEREAETEREO. WREFSTRRIATRER, HEAREEERHmRS!
utilities KRR, BEHISIT utilities BHRHEBESR bin T vaspkit F2RERIT],

Please execute vaspkit binary /vaspkit/bin/

vmdre. txt RSWOT:


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

pbc { 5.873 5.873 24.591 90.000 90.000 120.000 }

pbc box -on

color Display Background white

TEExtensionsEEj%E#E Tk Console, Fvmdrc ixtEBEIASHNLZITk ConsoletE,
SRFETEGraphics RepresentationEBi%i%

(1) Coloring method: Charge; Drawing Method: CPKaVDW;

(2) TrajectoryEEColor Scale Data Range: aJLAVETEREHSEE,

(3) Periodic EEATLAY REHAME

fa Drawstyle| Selections| Trajectory| Periodic| Draw style | Selections | Trajectory | Periodic

Draw style | Selections | Trajectory | Periodic|
Coloring Method Material © Update Selection Every Frame o )
|Charge j |Dpauue j & U0us Coler Bry Fikies Select pEﬁOdiC Images to draw:
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PERE (EEEEE&O0/Au(111), AELIRFREAEER, ORFHREEEE, MORFEMAAURTFHHELER
o1, RRRZLEs. -0.5%0.5, #E-H-41)

4. ARPEEXFRE (Mi1hEe)

VASPKIT /2H FORTRAN fRE, {REEWHES55E vasekiT BIE, BERNEKT rorTrAN IB? FENEE
MR T B RE, tAEEE 74 USER interface IBEIASIHL. EESEBERAGSHITIRSHIHIA.

BANWE ~/ . vaspkit BBAY ADVANCED USER i®EHN .TRUE. SRIBREN VASPKIT UTILITIES PATH HIERZ,
ELAM&AY, ~/vaspkit.0.73/utilities
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PAIRTE ~/ .vaspkit BRNBEXKRZEHS, WHEBTIEXNE.

$HFET— T EERFERNMA atom constrain.py 5 vaspkit-402 INBEEKIFAEHY POSCARtoolkit.py 3
1, EREIEPSEPOSCAR B IRE s N R/RMIR, (BE atom constrain.py SIRIFERAALIRE
R, FANBILESEHE, BEPRER TEZEAINAN vaspkit HAFBEXRETF.

“—SEIMoS2ie o aEHIT R (R B R EIERCFIIENES)

T—hRAFRIFE: XREFALEEITA vaspkit RUREEETHAELNRE. TLUSEETIRFEITR. AalEHAM
8. BRIEE vaspkit WUAIERITIEEF 331895604 FFill, IWBARIMA . TEHLSH/LMHERE.
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https://tamaswells.github.io/VASPKIT_manual/user_contributed/Fix_POSCAR_introduction.html
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BRI EENHASEEFERRIBIAGEET, SMALME vaspkit BHTET. WBXRTEBE, B
i ==t S T

5. VASPKITar S1Tilt EIRE

vaspkit NFFRVMRMEN T EUITERE, BRER vaspkit FEMNMEERVATTDIREET . S5T08E
Fran AT, WBE vaspkit -nelp FREVESED,

a) vaspkit -task 11

Get TDOS.

b) vaspkit -task 4 -file POSCAR -sc 2 3 4
Build 2*3*4 supercell from POSCAR.

c) vaspkit -task 22 -iatom O

Get PBNAD each element POSCAR file.
d) vaspkit -task 8 -dim 3 -symprec 1lE-2

Get suggested K-Path bulk material with

BREZRINRERASIF ST TR TRY, FEILATHERE, FLER 1inux TR E& #HEIFEAIBNS
RE, LMELE,

| vaspkit
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ZSTHLUMRORIEESE argl Ml arg2 {528 vaspkit . LCUVBIELL—RFEN (HEITE Fcc, BRI
HCP i1 ) 4B xPOINTS , BJLABVTUATHIA (BRI 1inux 20, &) dos2unix @)

BRI FCC HCP
cd

(echo 102;echo 1l;echo 0.04) | vaspkit
olo|

Heh&3 102 BLERAINEE Generate KPOINTS File for SCF Calculation ; FHEEXF Monkhorst-
pack Scheme RN, KREEIEE 0.04 BIAJERRBRISUGRTER KPOINTS . XPMSHANKEMNERA
FoIBRTRIE—F, BEIEIRAM S ERATHITHINIR, LEAINEUEREIRISAI—HE cic 4569, SILABIETINRE 105
HYER PosCAR , BIARUITAR, BEMAY poscar BaIEIRINS cif RISUHRE,

*.cif

mkdir $ (basename .cif)

(echo 105; ect ;echo) | vaspkit
cp POSCAR ./$ (basename .cif)

ZHLBAZE—RHEHTE ., WERNECIIE? SE—NEA vaspkit BIFHEH.

6. VASPKITAYS| FBF0F11

AHEATLMES vaspkit BIHRNMFM, BRIEERS. REATLELTQQEER

(331895604, 364586948, 217821116 ) KEIFFARERMR, WBKRKFER vaspkit , HRMRERBUG, B
8% 331895604 8 vaspkit RUMERIYICH#H. SFRSKRMELUL=NEE, FHAGithub Repository LK
vaspkit NEAMUL . 5|AA&%: V. Wang, N. Xu, VASPKIT: A Pre- and Post-Processing
Program for the VASP Code. http://vaspkit.sourceforge.net. A I TAE B9 1 5
5, HRFEHEHIEA tamas@zju.edu.cn ,

FHEAS, RRTERNAREREE.
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