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LEARN
VASP

THE HARD WAY
By BigBro(a)s

Ex0: ZFIRIANEETIE

FEFIABH, KPS EAERE EIE 7 —LEARR BRI R LR CFHERRIR. FEIEH—EERITE TR URBRIRAREEN— LK. NRK
BREEANER BABEFIRE/ L ENER MERAE SN, AENERDRIRSEREE FENFIFH.

1 0% ERTE, EhEE

FIIRDENLIBE TN ERRITTAVIOT,

1.1) BEIFSHEE £ EERMRRTTE

1.2) BEAERERAIR EaEHRHRE;

1.3) BEM-AFRIEIR, B RS, EahEm L8R T

1.4) ENEMAHBRGIREESHBARITE.

1.5) IREHEEWIBE, RYANES —RAHREE K EMILIE!

1.6) BIEIRAIEENEXS TIRE CRiRAY BRI R SRR EREBIA XAHFRMESEIRT

1.7) RE AZBRMELINA WETRREMATTE EZREEME X B AR @R M AR LRI RE R — R E, 518 SR RIESE.
1.8) REAMETTEFRENT BAMRER T IXRR BAMEN T BEABEFXEREERRE. TICHGTaE B BES HRE CRAM LR BAEBRTRIAT
(FEAISEE.

PMARERR, TEUFTLERRNESENE, BESXEMRE. FMeRAREEXIAR, MOBHNRREBSBMHEE.

2 ERG:

2.1) Windows R &FEAWindowsRFSFFHF 15, L5014

2.2) Linux R&, #E=A Ubuntu16. XXXERAHIRF GRZUERFERIinux RS BRBRTFUbuntuRR);
2.3) Mac RZ5(KIM T EER A B X B 2 T ...).

3 XFHETRGIZENA)

3.1) ¥ EEIT EERvim, linuxEH IS BI85 (XML,

3.2) notepad++: https://notepad-plus-plus.org/ (WindowsFAF, ZEREBIFESI4 MINR B FHRE S XM REZ (SR,

3.3) Atom:https://atom.io/ (XMAtomENALHETE FARRTFHIEE Windows, LinuxtSal M, EREMASUSE (FFS, FXHES, ST aLISsRE Vi)
Yo,

3.4) iICEAZEhIRE TE ARIRES SHEFHTEE CEXIAEN RILIR R REEEHAERR!)

ER1: Windows FHESRIEAISFINSRARTEinuxBRS3 88 _EintT TR, SiF5cHliT.dos2unix XMER< .

FE2: WindowsFIFITEHE T —EZE/8E] dos2linux iXANp< KRIRAIRR!N!
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L
p4vasp, the VASP Visualization Tool

4 EEEIEEER:
4.1) Material Studio

BT T H(EERE—AH) R G R —AH).
PS: BUABELIRMIN SASEAEAEAER FERRNBE T3, ZEL DR AEHFHMRR! X EITEERATRE.

4.2) p4vasp

WALk : http://www.pdvasp.at

Linux,WindowstSa] %%, Linux FIHAEE IR A,

Linux F&2E(UbuntuZ#): sudo apt-get install pdvasp (—{Tap$iaE!!)

FER: Ubuntu17.XXX kA pdvaspe HIARE IS 16 XXXER AN .

Windows: NEFERr f2E, W BRI IS T, (ALAERIARQQE T, B LAFEE B S i —1%)
4.3) VESTA

Linux, Windowstga],/NH AR RO,

linux R Z&e2E: TEbinaryi2F304 A ARIEREIT /opt/VESTA-x86_64B &, #RiE ~/.bashrc 304

export VESTA=/opt/VESTA-x86_64

BERFINEIPATHER

PATH="$HOME/bin:$OPENMPI/bin:$VASP:$VM D:$MOLDEN:$MOLEKEL/bin:$GAUSS_EXED|R:$909r00t/gV:$VESTA"
IETRIRHR FEL IR E M $§ VESTA BiE]

Windows FRIp4vasp—#¥, NEFER iR &, W EWRBN AIIiEAT;

4.4) Xcrysden

Linux ™ER, AT LALEAERE H, Mik:http://www.xcrysden.org/

4.5) Molden

Linux MR, AT A B SRIRIE(S E, Mik:http://wwwNaNbi.ru.nl/molden/ ;

4.6) VMD

Windows, LinuxtJa], Thagk E38 K, http://www.ks.uiuc.edu/Research/vmd/

4.7) BHFEEM, TSR L TASEAtomic Simulation Environment), ®tit:https://wiki.fysik.dtu.dk/ase/
4.8) HAtFEFE vasp BMFIZ T —L, aJLASE ML https://www.vasp.at/index.php/resources

4.9) FEFIN AETTHE IBORSFERXLRER.

5 IRS3EEEX
5.1) M E4EZEBR CHANEETEENIRS S
5.2) 1 FERAlinuxdpS:
HANBR cd;
B ER):my;
SHISHF: cp;
SHIEFBER: cp -r; iER cp 1 -r EESINHENNSE, (XN —CELE RAEEZE I LRI ESBEIEXAESR!)
B A:mkdir;
HBRSZA4: rm ;
HBRSC AR rm - -r
SBHIMMBRSIETZ: rm -fr B rm -rf (F 70 r AU AT AR )
ERERTXY: Is S5,
XEXPRHABBIRT ZINNBENEE FHFETEE linux B (REEEIHREINER.

5.3) HEECEEREFvasplEFREF LERILUESETHIVASP, HRAS 2L LRI, TEHNESBE R


http://www.p4vasp.at
http://www.xcrysden.org/
http://wwwnanbi.ru.nl/molden/
http://www.ks.uiuc.edu/Research/vmd/
https://wiki.fysik.dtu.dk/ase/
https://www.vasp.at/index.php/resources

1) FEATEVASP;

2) KIRE T VASP;

3) KMPETEVASPHpseudo potentials

4) BALEVASP;

5) RI= &K SEELL T KM B ERIRIE), S5 PUSR VASPREEIB R BIRA AT AR 7.

5.4) BCEECEBERIAESHMA MRLEIE S
1) BB BRI
2) F—PIEEERIA BB IMRRREE IR 28R KED
3) BITEEMRIR

6 BFFN @NARFEIANED)

6.1) shell iI55: TEBEDMREH,ash, bash, dashEZE, HPPXFIEHEANEE AAFRZbash ;

6.2) python: python2—RAZ L FHRER B EFENSIEESSS,

iE:learn python the hard way 48 AEEFRIpythonZIH, (BITEEHERN M AZRRNBE T EttsEB LA/ EaTLL )
6.3) IEEITEFES, —HEYLIURAES B SN TIENR S— A BB LAKEE S & BN ERES .

r

L

7 88

VZESEIAE BB EE:

7.1) BNEER—MEER S,

7.2) £YRIEN A, BNFFEF(Windows FIFNotepad + + 4 linux B vima & EfthR1E8);

7.3) RENT A SNSRI, pdvasp WIREE=TEE ORI L.

7.4) 2ERRS 8 HE R LT T vaspieRs, (XM AP REBA TR BITIRIRSSEHSE HIER ARBR)

7.5) KE=R IE—BHZZE AFEE S 2AAEN/NE BASERLD, ENTILEIRR T RSERERN AR AR ENIEN B G E T 214
7.6) KM ZEK RIS HRILEVASPE M, ST, R EENEREM IR BRI NARIE EY, ZE TR E SRR BUBX RS
7.7) FRABRZF RN E,

8 Hifd:

THESIFOTRET, BATRENTIS. BEMITARRANS, DA PEEIGERTE I, EETREASEAHITEE. EXEAE i ERTSHEATERE.

RENNA, BEHXNHE, F2TREFA, EFEIHERF RS L SIBREIIR: BR, =22a(ras. (RACFIT, BCAESDT, KFHRS=LRRACFELTH
R, WENERE, REREFT, MERIEXR. A0, EREAHIEEAA. —HEEECSHFAIFINEINEERGETE, B—0HE, RESN—NHFIS, E5/FIdiET
. BIERER, IANESTSRITIER. Wb, BREATRSET RERIUGN IVASPRYER, XEAMUSRE T SHEMATIRE  FHEOREEN, ORI FLSAORG
Hhirh, RECXEE (B, KF, Wit 1#t) BRSNRESRAESNE, XX, AAFELRRE, MiX—~iSaEl ISRITErD, FHEALS EASIEN.




Y go)
HOOG

UTEHAIR SR E) SEE I B REMHERRE AN gli@bigbrosci.com

AT S: QQS (2674006510)  f#f=: BigBroSci

IINKITCQQEE: IBIAIMSE 217821116 (FARIBEFASISKEIR,, BAMEN, —2&M, AT, )

WS FEE CATFRHHEIRFILE, BN ZEASR!

LAk QQEFE TR R E SRS BN =, A Brh B & TEREHIS AR AR PA) IS AN I H AR R >
ANERETRARSAISCE, IS 3] S5 5.

15T, BRKImRiISHEHE!

R

NXHY /A8
S

o

s
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Learn-VASP-The-Hard-Way (5=)

IHABFEERITO0-61BAIVASPHIEE VASP/ND BEERIRIEREHE TR MVASPL E—MEREIEES MR LIRS 80t B AR RS AR L. JitkERgEEEs
TSN AN EES SESWIFEEN RS FIABNHOISEFHFIEANRE /SRt MUEHN M SHFERATT A

HTFHEETHIA TR B AES(SITHMME T REAEE T SRR RNE CHISEIREE 7 FEFEEE, IR 7 AICARTERMAT, AJmuBR i REHUAE. EERRA
RERAMERAIEAE DS, BEEE e T A ARENEEN. ISR A ATRRER PRAERE) | RSO, REEARI— MRS B RIEASIRAH S TR
PR BRI BE RS PR BRI Al 2 R AR e, FEERA SRR ASRAILN S SR 2 BRI G S BRI S8 .

FERB— M HERHE AN T REX T ERIQQR (B ERFERHRES R PR S A SR & SRR NREA AR Bt SR antiss, AR
ERAREF RS M QQEER, SEENUREANSITES AT REAORIAL R R BN T T B8 R T 1SRN R AR N B CThRA SRS, B
. AR ECARTARSINESFAE. NeRHARCRIETEUES S ST TR RS AR A 7 IXF IR, AP EEISs |SAREMBE AR RS EANTHE
YRR B TTER B CAY R AR Rt ARGRHEL  AJDeARAIE X T REMEE NEIRIA ASIT ARt e — B SR BRI ARL T A SRS EXRRARRE £, RS
BER T 2R ARSI VET, ECUAE AR T E#RR. SIF—MAREEUN T-EELRER. BN AR, ENERRER MRS
RN FEREAYISTHA BRRH r RS, MO AR R RS ARSI AR, BARILINEE MR http://sobereva.com/355

FIRTBFRASIRARR R EE AR B A R E A TOURN BRI Tt BRI T FE ] S8 TR SRS (BRI a8 S
RIS, (EERENIAKES A RIIRRR.

15, EPMECHTENANREES R, — it TR, FtaEiTRata=litEx177m, REMEuIRIMtbEHEchFE BT (B AR
HRGTEIREEE, BPAEE—BUFERMAILE: THEA PRI EGROE, IUORGLaRN, SRS METEEHEARNR, ALt/ RISl ARRARMARTD
B, MERHROEER, BEATEE, HESHRURE, HEERAIDITSE. AR, —RREE T ECIRTEiNED, SRRETHERR (ERSHEHREOR S, REHOER
T o

Ra NMAANETERR, BRI IS e RE—RamEERUEE CATAEE DB B CAYFE BTA-HEA CFRRIRITRT MR LMEREFERILMELREN ], S8R
IR RERITAIF S, (B CAT RN A B R R R AR — LA 5=

WS, RIMoeAEZ>IfERRY & llearn_python_the_hard waylXA-BiYER SLEXARI— e FRAFIIES Al ) I ergeatins REsniEs S AeEaCEE
B HaRE E RIS EE R RR, BIRG TS fE KRS BR S RRIEARHRIINS. XTI A PR ES TR RS B/ HAASHIE SHRA AT
BE—RRIK LDERES, WNEBAFIESERERNEREAENSE, (https//learnpythonthehardway.org/ FTEEPythonf 3EZ RSN, EENEESpython3, )

T EWHTE ABRAEXEAIEE FHEFHAASU RS A maER. NSEAIEHA BRI Sa —LENAAYEH 5 ISARBEMRARCAITR. BB
ER SR — M ARSUF SRR NS IS SR AR T E SRR EREER. AT 5 |ISAKEINS BRI RS H KRR A
SEMT R RN E SRR BN EERRALEERNE).
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LN SIREE QQEFE BRETIHEE stupidAIEIE AMBAHE FrIERE T IE CATE(E 2N LB SR SR HT— R85 TR IXRSAER. LA ANESRERER) AL AR —
PR AEEAEBR R BUE R,

FTAEHERR. BARIEBAIRE, IR e Rt RIS H1 5 BRAS LR AR FEX AT ASB T ARRE M 2RSS A AR AR SR SR O R Se E A SEEANE FA
o ARE— AR AT LURRTE NSRBI BORE i HE RS I b %,

There are kinds of questions you will find yoursel asking and not knowing where to get quick answers from.

That's what BigBro(a)s are trying to fix.

(R R IE A S A BB EREE A LSRR
XIERA S R R A A R A RN S AR T AR AN TS,

XFTFRIRIN IVASPEY NS, NEFEA M TR IR AT — R

254
1 Density functional theory:A practical introduction, by David Sholl ’&75=(:
i) BEREE: http://pan.baidu.com/s/TdFNIstj
i) RAMATHEE: /DFTAPI %3 (BigBroSci)
i) PR HARZEEIRA, MNSRMRIEEEENIR, HE T
2 Quantum Chemistry by Levine
3 Vasp Manual: http://www.vasp.at

FLA: BRGXER, AMrORERss FoohiaRn: AARRBEEHTEE, ERVASP, BB AFISEHm?

LHeAh, SNBRMRRGEARRIERESE), YOINERAEAER, TS, S5vNR. NMBEABIEIEE, ARSTHR, B=FEAR, T0QQES, TR HRRRIEF=HIEX0EEHI
, 3R

WVSHEIR 280 SETERNLIE AN TS li@bigbrosci.com

EAITUES: QQS (2674006510) 4= BigBroSci  (NHHUSEARIRBENINGYSINICEE, FNENIEREEERINISIARE, )

IINKIMTQQES: BILAIMIE 217821116  (RRIBRASGIEHEES R, BMMEN, —E&M, MBNRH. )

WY B CATRIEIRFI LS RN A AR

IHAh QUBFE F FRIFBUHRRE SRR BN S A B P e R A 1RSI RS AN S I H At R B .
MEERKITRASIE, RIBSERA, S R,

1TE—TF, BRXIFRIISHEFHNE!


http://pan.baidu.com/s/1dFN9stj
http://www.bigbrosci.cn/DFTAPI
http://www.vasp.at
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Ex01:VASPEFRISA SRS

1IN, PR NEU LM

1.1 Rubbish in,Rubbish out! FEFREEE IEHHRRE!

1.2 BRNER:

(BE + FEW)(BE +EEW)! (BF + FEX)!

EEER SR A EEEN TRAE T RIS, (IFEEENT APAXE—MRIFREER AN R, BIEIERRRER AL AR M e, H S a9/,

1.3 FrBHSaN\SHERESATIE (WAVECARIETLASAEIN S AN AME X NEEER SoAE). I XEEREE FrERI SR LB A RIS T

A) LinuxZ4t MERVIim sE EtaYRiEss.

B) WindowsFFi&{#FINotepad++,

O WindowsFFHH#E{SFICEAR SREFWindows St SCAYRERR.

14 FRERBANSAGERE WindowsFaFRIREIR T iSRRI B Rvasp EERFAN 4 RBRBEEECE,  HMRERNotepad + HX/MNARIERES T — NANSUHFHHR
7% INCAR txt BBAESRG OBREIRT, (INCARZMHA TFERNE. )

1.5 BGEENIFWindowsFEF ABHHERTSCA RIERsE Notepad ++, SREHAIRG AREC MR, IHIERASFRICEARSREVASPRFRINY, IIFFAIME EEEREETFIR
ACEAREFA:

A) REL e EE I HAREENE A2 . )

B) WNSFF 7 S ISSiE T dos2linux 1XMp S — ME! (BTEEX M e THAEN)

OffF 7 X488 Tdos2linuxiX M ipe, HIEIRIRERIANRIS TS RATTREERAZ MR T .

1.6 —S—SIRIRACBRYER T T E AR STIT SR ANSREE 1R 2 BATAIMT(#R#E qli @bigbrosci.com),

2 Y TEAHES I R LRSI T

2.1 VASPIINFHRIL 4
TERERGIHVASPAFEINFERL S in RFREAN outRimtt,
SerRRA— A NEIXAZ SXHMEL T I F A M DS TARE S AT REss e — e H AR B RS ST REAN A EIXLEE ) RSt L,
FLAAZR i B— BT

INCAR in **

STOPCAR in

stout out

POTCAR in **

KPOINTS in *

IBZKPT  out

POSCAR in **

CONTCAR out

CHGCAR in/out
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CHG out
WAVECAR in/out
TMPCAR in/out
EIGENVAL out
DOSCAR  out
PROCAR  out
OSZICAR  out
PCDAT  out
XDATCAR  out
LOCPOT  out
ELFCAR out
PROOUT  out

2.2 SFFVASPITESRNR BIEEREARESAY INCAR , KPOINTS, POSCAR FIPOTCAR AR/ DHESNS L wivE!

A)INCAR HIFVASPEAFEAE,

B)KPOINTS &t ERIKAER(Krt A NERMRIEER i F ST E T BRI RLIEIX N AR«

C)POSCARZI EIEELEHIN TS FHIA RS NRF Bz R NER.

D)POTCARYIMAYE L Eid e E N R FATHESELE AR F R FARERES.

e

ERAVASPHEILIFEINCARIHZEKPOINTS, (EfESNEH R AK iR INCARFHAUIERERE T, FRLAEASTH KPOINTSRIN IR, 1A N R
T HEFOX N MMRRASTILLLE BRHERLNgE.

23 EANRNHUAES, Bl AN RN

23.1 INCAR

FTHREEE T FEU UTRANANSZS: #SLURSEATRREIA
SYSTEM = O atom # & FEAES!

ISMEAR =0 # BEARERS!

SIGMA = 0.01 # XWFHFEERF.FE0.01

INCARASHEERIR:

1) INCAR "FE1RESE SRS HCRIHIT BT NTHSRR HEEAER, INCAREEAIFNIE HiE AT,

2MHRENRINCARIEARE 5 T—HES SR B KA BLa e MEHHTEEE 1 R SIEArE S8 ititiE, N iSeEILS AREEINRERASERN SR Erhs
PSR IERE.

)BTRS BUER L AR B ISR EEXEE,

HEASIRILEZEEEARITBIR? O 5L,

i) —ER PR R TR IS4 NR R RO RS BEARRIZ AR BRSNS, MRS E AR B AR S B S AR,
i) B SR AR AT 2 — NEFRRATE, REERTEAHSRI N AZSAEIN BT AT 7

5) B SHEEIRESS =,

6) ZSHIFALIEZSIE tHAILLSHE, ISMEAR=0 FIISMEAR = 0 £558—#,

7)SINCARAIEHE AE(EF tab, FAZSiEEitab

QA # [EHSHIRENE RAAR BN ARES IR RSB R BalseathiE!

9) ENELY BTSRRI SR . ARICE | ThESHE,

10) RIE7,8 ORI EHEABAN SIS,

INCARATIF#E:

1) SYSTEM [EEEIZHERNRER, MG MISENEMA BNEHARREMT AT ES XS BEESIEERE, SYSTEM = O atom FISYSTEM = | LOVE YOU #1 SYSTEM = VASP, &7
SHINFRINIHEEREHA8N, FENASIEX—TES— AL/ B, A8 SEAN T B AT HTRAN BE ISR AL R,

2) ISMEARIX—IR BRFE IR NRRHER R RN IR A

A) ST ST EESINMAZ I SMEARAYERVERI AR EEAT0, —HRFE0,



B)RIFTEIANR SN R RFS -5,

OXITATEKER BT 360 FEEFISMEAR = -5, Jo+AlR?EASHE,

D) K rub iR R SRaE A5 BPARBER ISMEAR = 0,

E) X F&ERi I SMEARASEE—E /1.

F) {#=FithisISMEAR = 0(Gaussian Smearing) AJLAHEAZDRIAR( SR SR ESIA D P,

G) 7EDOSEE T E HFISMEAR= -5 FFFHABUE IS,

3) SIGMAIZIT

SIGMARYEMEFNISMEAREEHER:

A) SERATISMEAR = -5 (IFRTEIAR) SIGMARYERLIZES, IR LAAE (VASPEERRD)

B)XJF&/E: ISMEAR =1 5&03EE/E: ISMEAR= 0 A% —AREX0.10 EERAEZAAME 0.20 BA],

NHRSAEBRO A TIHSENN—E. RER: SIGMA FUBYEZFHIFOUTCAR 9 entropy T*S iX—IR ESRIG NEF BT 1-2 meV,
IERRHER LX< grep ‘entropy T' OUTCAR  (IXEEEFINES |5, AR IRR) SHATEEEIMUARHRTHEIE S0 0.001 eV H ISy VT SIGMABYEOK JNsRA
F BN,

O) WFHF EFEREHRRMES FHERFHEI—MboxEm), M/RE MR/ EE X EH(IMEIY0.01,

SN

1) BINGE LRI 14T, Notepad ++ FRFAIRIIE S21457: INCAR SRIFSEUAE Alltypes (%),  BRILURFAAER INCAR XXX 324 AR Ean ARG XXX FaFREnaT,
2) FVImBYE A BRI =1 T30 S ™Ak NCARBPE],

3) R T RS RS ARIRESICR. BRbki SERmaEL

A) INCARZANAN SRS,

B)EIRFaES FATISMEAREEEO, SIGMAZEES/)\,

4) BEgEWindowsFBFiE(EFANotepad + +HE A RERE AEEFRWindows BRI A E S riR!

2.3.2KPOINTS
FIFHRERRAE N U TN EASLIEEATR RN
K-POINTS  # S5—{THBESEMT
0 # BAEFEER
Gamma  # gammagacentered
111 # 11 IEF
000 # 5152 S3, —ifF 00 0 72%,
R
1) iZKPOINTS M{4EE 575 TAILIEESAS [BREESSE,
2) BATRHFOARTEON AEXERNIZREMERKR. (RIS EEE]T ORIEE N SHE ALERR AN, T LA et R UAB I — N2t fEHEAYSE4, ST, (B2t Ftab
SN VASPERHERIS tabiES N ESEERD, ST ELEE,
3) E=ATVASPRINE—NFEA/INGIFE], EXEGammafigamma,Gorge,gorge SERE— A HAX— THRILIEEREFEGHE]. GRRIEIgammartashLAERRIg,
BH—FhEEEARIMonkhorst-Pack RE FERIXEIE M 8 m £ GRER EE=/1V51A B8 71/(2N)/NEAL  HAFG 1A gamma centered Monkhorst-Pack Grid. BRI FERAEK
POINTS;
4) YT Byz=A5E EAERRIREERIK R AR 1*141;
5) SER1TH EREPIRENS1,S270S3, —AREFSAL 000 ;
6) 1EEAIEINCARIS T4 27 /9KPOINTS;
1EREEE—{TaE TR | B # BTSSR,
8) WFRFaED FHIAE Krall— N gamma st 7 X NPOINTS 4RI FERSEIR T & D At B A FBIEH Et AE R R P A AR R — S N F
BRI FRgama ik 22 2 20K e
9) KrfEVASPIHEHIEREE AJMrisand—NEINE KizFgamma centered @S =1TIRIFGAZE. EIMIEREZ S RISH IR A ISR BA IR S H AT WBCA SIS L AT SO H R
i TELEN T 7 AR FEhexagonali4514, Sl gamma centered iX—ga vaspERG5AHREE
Eftap SR,
10) BIEEAEIRE. BAicHEX—m SADFITERRHE fEFEgamma B,

2.3.3 POSCAR

TRV UTH A FRERER T A AR .



Oatomin a box #1

1.0 ! universalscaling parameters #2
8.00.00.0 ! lattice vector a(1) #3
0.08.00.0 ! lattice vector a(2) #4

0.0 0.0 8.0 ! lattice vector a(3) #5

(e} 10 element #6 not zero

1 ! number ofatoms #7

cart ! positions incartesian coordinates #8
000 #9

(B Emng [ 2ERA0 RV RIS # SY)

=i

POSCAREE THAHIEELEIHNES,

XE B R TR RSB AR T HE— MLETSY798.0 \AA (1) B NS FEE R F a5 T SRS A TSR aT L BE AL,
1) 7 RS (EERS,

2) 47— Scalefactor, JLIFRAFEMEEUIXEER1.0 (NSRS L2.0 NEERI=1T-RABERL IRy zAMTEBERRIA2, —H5Ris, Sk 1. ORNAT SR a5,

3) BRI TRIEFE=AT A LA SR,

4) FNTRE TR S XEEE TR

A) vaspA xR AR §EIX— T AR AT,

B) S5O SHIMFORRiEE —EET=!

) 1EPOSCAREEIZI T #BHNEE RS RAM ] VASPEIEENPOTCAR-FATTERIS B (B S CONTCAR-RIBIZI TERIR I

D)E— N RIS EINES AIEAEETIS BURA LS.

5) SBHATRIRIEE TR R A HRE;

6) 55/ \{7fcart, FKPOINTSHISE=1T, HASE— N3 Calla o URE-R/RAT, DEREJRERD SRR ISR EFREPOSCAR?, (E(SHEIIE VASPHEI S CONTCAREFERFIZ
DELITER,

P NMMTRERRIXBIMNSES TFHAREAHA TERRS TS5, AR AISAE ST NMMRER < [E it Bl 1R s A 74 TR TR B e,

7) EHTRAFR AN NERIXER HECHE T RR(0.0 0.0 0.0)HHE ARIAILAEER—MUE Hamsi(4.0 5.06.0), (1.1 25 6.5)%

TR R E R EARUBIR MET 2 AR FAOBEESERE—H Y.

8) Ak ST TR

234 POTCAR

1) BMTTREFEREFHNERIPOTCAR VASPERIEF 7 —LUEFERY, I TRIFISEPOTCAR2, ASRSIZMiL SHIESE SAZAIPOTCAR,
B A ERAEMIEFIIERFPOTCAR 2UARICUt-off BEER400MEF6NRF. ASICEHIPOTCAREIREHIERSHIIRATR,
BEPOTCARHITE: grep TIT POTCAR

BEPOTCARKICut-off §28: grep ENMAX POTCAR

2) POTCARFHGTHIF—EZAIPOSCARIHF L BN B HEE.

IXANEHEE RS, B RTASRSTAIEIX— B0,

3 IrRES

3.1 FEE1 0N B NHRARISIGMAREIEANE], AA0.01,0.02,0.03 ...0.10 BN SAEHIINERIT—EL

3.2 FRE6 NS N SHRAAIKPOINTS AR, 1%1%1,2°2*2, 3*3*3,4°4*4,5*5*5,6*6*6 RN SAEHIRNARGTEL

3.3 FEE6 N U BANSUASEHHIPOSCART—HE I F4351/9:8%8%8,10¥10*10,14*14*14,16*16*16,18*18*18,20*20* 20, Bt NS S AE IR B IRT—EL

4§ R

VimfSERES) B SRS BERERS FRBARN T,
VASP3Z{4: http://cms.mpi.univie.ac.at/vasp/guide/node50.html#SECTION00070000000000000000


http://cms.mpi.univie.ac.at/vasp/guide/node50.html#SECTION00070000000000000000

INCAR:  http://cms.mpi.univie.ac.at/vasp/guide/node91.html

KPOINTS1:  http://cms.mpi.univie.ac.at/vasp/guide/node55.html#SECTION00075000000000000000

KPOINTS2: https:;//cms.mpi.univie.ac.at/vasp/vasp/Automatic k mesh_generation.html

POSCART: http://cms.mpi.univie.ac.at/vasp/guide/node59.html#SECTIONO0077000000000000000

POSCAR2: https://cms.mpi.univie.ac.at/vasp/vasp/POSCAR file.html

POTCART:  http://cms.mpi.univie.ac.at/vasp/guide/node54.html#SECTION00074000000000000000

POTCAR2:  https;//cms.mpi.univie.ac.at/vasp/vasp/Recommended PAW potentials DFT calculations using vasp 5 2.html
ISMEART: http://cms.mpi.univie.ac.at/vasp/guide/node124.html

ISMEAR2:  http://cms.mpi.univie.ac.at/vasp/vasp/Number k_points method smearing.html

FEEEARTET— N VASPHIT NERN SR B AR LR NS RS RAISE RS, NREMASHIEES. A HEEENTHERR TR T MR TR
ARG, VESWTeRk RS FHEF i THard-Wayillth, i RITEEEISREvasp BN AZSSLER MUSNIE R IR NE ERR HBUEEST.

XRA+2AF0UThe Hard Way BIRELSRIAS TN HENSIHBSREHIRENG) i80S BRI SR RIFIISE MRS CREGERIYER. TR TR REENEN
AR IREECHIEAIA B ER FET.

R AT A AR AR Rk 7 R RIS R R A R 20— AN Ao iA =D 2B AR,

FEAZ: LI, HEFR, RARIHISY, i TEE0, AESEheNiR—ARIgF!

L+—#%: Learn VASP The Hard Way (Ex2) : it =AM EIESIA(—) T—#: Learn VASP The Hard Way (F7=) : JtAB4A+H
MRS . RIFRMERREIRAT &ICPE: 160367725


http://cms.mpi.univie.ac.at/vasp/guide/node91.html
http://cms.mpi.univie.ac.at/vasp/guide/node55.html#SECTION00075000000000000000
https://cms.mpi.univie.ac.at/vasp/vasp/Automatic_k_mesh_generation.html
http://cms.mpi.univie.ac.at/vasp/guide/node59.html#SECTION00077000000000000000
https://cms.mpi.univie.ac.at/vasp/vasp/POSCAR_file.html
http://cms.mpi.univie.ac.at/vasp/guide/node54.html#SECTION00074000000000000000
https://cms.mpi.univie.ac.at/vasp/vasp/Recommended_PAW_potentials_DFT_calculations_using_vasp_5_2.html
http://cms.mpi.univie.ac.at/vasp/guide/node124.html
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Learn VASP The Hard Way (Ex2) : it EE B ELES X (—)

2017-06-11

Ex02: #itEERIIELIETE (—)

AIE—BARCEFI T EATWEXAEXATRA . BER— T E—T5R:

1) BEVERIRMNSIHEABLE?  INCAR, KPOINTS, POSCAR, POTCAR
2) XS Rt AdmiE RS S B HIE?

3) XANEBE AL REERANEREL?

4) ENEHAERNEL?

5) XATE— TR N?

MBTE—T589 RS>, ARALURE AR B A AR A — LS A T T
AR L, (FRETLEIRS NURSEEVNGAR, AT ATREZINEEINuER N AMRAANE B S B ES R — A,

XEHRFER T, b5, BHEIRATTARIFIT?

BRI, XIRERAEAZINER, BRlECXIRERIIERKEREN.

BR, RUAEZS—M, —MFHATARNEEADIIBHRREABESIFRER.

1 &8

BRHEAREBN="Minux@< s, cat, grep,

BEX=AGSEIAEER LR IEERIRASIH: INCAR, KPOINTS, POSCAR FIPOTCAR,
FEXIMSLEEANAY ~/test/vasp/O/exT FIXMERT. AFENBCHINBR(BEI cd <) AERREFNG S Ti—B B MaLHER,
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gli@teklaz:~
INCAR KPOI
qli@tekla

/test/vasp/0/ex1S$ 1s
S5 POSCAR POTCAR sub4
st/vasp/0/ex1S cat INCAR
0_Atom
(i}
0.01

SYSTEM
ISMAER =
SIGMA

gli@tekla2:~/test/vasp/0/ex1$ cat KPOINTS
K-POINTS

(6]

Gamma

111
0080

gli@tekla2:~/test/vasp/0/ex15 cat POSCAR

single Atom

0.0 0.0 0.0
gli@tekla2:~/test/vasp/0/ex15 grep TIT POTCAR

gli@teklaz:

gli@tekla2:~/te

e
1) s @ FIHRARIER TG SRS,
2)

3) WTF ARG BEBRET, Acatii i EEE T, HAIILIRgrepiX

4) grep S ATRENMPRIEAIEXERIES.
BIF1: BAVEAEPOTCARGTE SHITTER, ALARIX

NS
A<

EL PAW_PBE 0 ©8Aprz2eoe6z
~/test/vasp/0/ex1S grep ENMAX POTCAR

00.000; ENMIN 300.000 eV

ER FRIRREXHK

N LIRHEFEERIER.

grepTIT POTCAR,

cat [EEN EXHE ST LERHEREEZ MRS cat IXHEZEEZTE, ATUE— N BAILUENA

TITHEPOTCARFH— M EIEN /4, BT IREUX N5 SR IR BRI AR XA HIE T POTCARFEHOTTE;
f5lF2: BiIEEA: grep ENMAX POTCAR AJLISKEXPOTCARFOITERIEREEZE400 eV;
5) EE. grep BRERIAIFH RIFAEX P EE—FENSE REI VR SNBAIFEZERHENER AR LUET

grep PBE POTCAR

grep 0 POTCAR (RJLAZO, tBATLAZEFO)

6) BEXMHHISSIEE more f less, i&{Tless S BIRE Bi—T q $ER0T;
iETlessiIEBR— V. A VigRiESRE B HAFIVIFNIE H A A2 —HAY;

b I=H

LERAFHE (BEFNEIRNEEEE CAEESEHREXRinuG S
limuxds< B,

{8, ERELHHFSEPAEIT. BEERCRA:

2 {3

SFM, pptE, SRS,

10N, BN HISIGMARIZEARE], M0.01, 0.02,0.03 ... 0.10, AN SAREFHNATIRIT—EL.

qligteklaz:~
KP(

2.

q
q

ligtekla2:~/test

qligtekla
EIREFHIG S, B OoR R B R,

EI=N

J/test/vasp/0/ex1$ 1s
S POSCAR POTCAR
st/vasp/0/fex15
st/vasp/0/fex1s
:~/test/vasp/0/ex1s

test/vasp/0/ex1$

readme sub4
mkdir ©.01

mv INCAR KPOINTS
1s

POSCAR POTCAR

for 1 in {2..9}; do cp 0.01 0.051;
1s

readme

done

AN =r=x
MRS

TEIXF

suba 0.01/

TER;



WEREI cp: omitting directory iIX/MEIR &R cp -r 0.01 0.0$i Bt EEcp FEIIE -r

FEfR:

KIBFEAARIRA BIER 10D SR, AR MRIEIEIN CARS 4 HRISIGMAYE.
T AZEBIX A, FI X BEEE AR ER— M orfEF AR RIESLIRA I8N B iR

2.1 BIEEZH0.01H93 4 mkdir 0.01
gli@tekla2:~/test/vasp/O/ex1$ mkdir 0.01

mkdir 2eIEHRE— 1<, RERRERELEINIRINEF.
mkdirf9fEF, BREM]. ARTUBEEXEREK: mkdir 57, MRS FF,

MRGRE T FXEERAFIIMYMRTES, SCEI=ERERIA.
KITRFESHGEEE—IRFTAEE, MARECERTHARE, fMERIERE.

MRFR2E: KECFIRFE, SHA8ERIA. BAiE:

VENRE, FHUEMNSILGESS! XITRECHINEFE, FEEEHNEN. SHAILRRMASE.

MRMFREINEAE, PAREERNE—F, S—MrafiS, =18, STHNRAAREERRESIISESMNEE. EERFSSA0EHALE

FALEHULRIASERSHFD, (ERAIIEESNAFBRETIPLEFARAHBMESEEZ5.

2.2 AN REENEI0.01 304k
qli@tekla2:~/test/vasp/O/ex1$mv INCAR KPOINTS POSCAR POTCAR 0.01/

mv Zlinuxd: ¥, EREXH (k) —MHe

fEFBRIRTE :

1) ERxH

mv + EEBRXAEEXMAE (AUE—, BALEND, NYOE, FERTESF, ELUANISEER) + KBaERith.

2) =

mv + EEGBOXHREMEK (RE—) + #illE=F

3) 1) #2) P INS BERRHERERAN, REMRME.

23 BETERMEAls

qli@tekla2:~/test/vasp/O/ex1$ Is

0.01

RS, RBE—3X4K, R 2B anZI0.013 R BEE T

==

EMERIsIXFRPRIGRS, tBBENPITE.



AFEENEEIs B, AEHMES.

2.4 forfBIRSIMFAIATZER

qli@tekla2:~/test/vasp/O/ex1$ for i in {2..9}; do cp 0.01 0.0%i; done
qli@tekla2:~/test/vasp/O/ex1$ls

0.01 0.02 0.03 0.04 0.050.06 0.07 0.08 0.09

£

241 (2.9 BATHEMEINIFTEHT BRRHmE LA
1) FANREES

2) M9 EERMAN A ..

3) BNRZEBRETIE 29 ST RZEERETIE.
ARALGS TEX LD e SRE— TR

echo {1..100}

echo {A..Z}
echo {a..z}
242 foriin (2.9} : BHFTRAME T FMEIMERET |, FEXERE—NEE KNS | WEETSEER N2EI9 AREETR:

1) i REMASHFME, {REFJLUE for ain XXX ; for b in XXX;
2) in FER— £8; BARBIXNMESRE T forfE R 1I;

243 foriin XXX XMIFEEEE— DS NRLIBES LS.
HESRIETLEEE EHLIRE, AT LA S EIRAEINEM, EN N L=,

2.4.4 do BT SKAE: FNESIHAMESS, BRY do FEIR—1E1E, BE/LAN=HE

24.5cp 0.01 0.0$i cp 0.01 4B 0.01 XAMZHLEFIRL 0.08i 3L,

s

1) $i@Mfor BEMTEE | AUEREES Bif

2) FAWERT cp X aw< EHIHk:

cp + BEMAIXM (k) + FHASMHRAIEF

BET:

MF—DMA: FAWTT TE2FPRE:

H—fh) mvAB
BTHM) cpABAEBrmA

HABERRBAERE B, EXHMHIEEETLIE. XEXDASIFRAT:

i) REXGEEBNGE () SIFRERZENEN

i) WNRAFERERNTTE BARTUSIKEMS SRR (B2F) .

3) BREEV: HNSRHIN cp: omitting directory IXAMEIR A cp -r 0.01 0.0$i ,FtEEcp BENL -r

cp -r 0.01 Z[EHMAMEME, - f r ZEIREEIE,



2.4.6 EHlEME FERE— S 2 SHRENASZ BT LESREILIRESE

2.4.7 done FRES.

2.4.8 AR LUZHBEASLIAYE S for iin XXX; do XXX ; done

tan: for bigbro in {A..Z}; do echo bigbro is $bigbro ; done

XAMAIFREAT A for EEAIEEINRIRAI T BPARERAS K311 MAbigbro k& /SEUMASbigbro; $ MIEEMEZEZERE=E, (RTINS
&, BEEAMAEREI! )

3 #RERS:

3.1 R Is, cat, cd, mkdir, cp, mv XJIMHS MRFR NBEEES K —LlinuENH S FINXE,
3.2 FRAgrepar STRBUUFFHING;
3.3 BIE MAZIZA926 3143k, 7 BHEINCARS HIZX L 37 4 B

X—PBEERAARETR MM ER—LER inuxiIERGH<S:

1) fFAcatEEXHRE

2) grep REVASHFHINE,

3) {EFforfEHILS LI — ML BRI,

BARS USRS LR BHS., EOEPNFFEST—RAEFETARE. FT—HERINEBE—MELENSGE.

5 RiEERNE:

XY, AAARFEEFANAEARINEE. BARES, FRTHOZECHME.
FANRORGZENETNE R RERENFREIIK, ATLERESTEEIK,

LHFMBECHFINFANZEZE, SIABMRE—MERE LT, (Rl REZ IR se S 5 ARG ME.
EREIRNIIE, WEMREERLARRRARNBEEFRE, JARFREH RO ZAIFRAFEN. XURIREERIVE.
FTA, IBABERNSZIE, SR, MRFOERREREN, BETEFNERN, FESHREX,

_—#5: Learn VASP The Hard Way (Ex 3) : {itEEEIENESA D) T—#s: Learn VASP The Hard Way (Ex1) : VASPEAREIN AR
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Learn VASP The Hard Way (Ex 3) : {{itE % BatELESEC)

2017-06-11

Ex3 fifit EF AR ENESE (D)

BIES I PEAIEO.0TRIS SRR £, BT — <, SHISEITM0.022I0.09893 143k, B2, Fra RIS ERE —H, F AT EIBINCARFHISIGM
ASHUE SIGMA = 0.01 BB SXXHRIIMAYEE. BFFRAITLAR N THREE (EARERIE X EAZKIPRAIKEE, TEE4I P HANES EHAIforfB R I—
inuxap<: sed SREB ARSI BERMAANB—1 751,

TR AREES, ARFAMRIEIInuxTFTENEARSS. SEEEFBPHIXA—R, ERERSH.

1 EEEPHEHS:

e

1.1 RIFFEE7E sigma R TEE— N 3E320.01, 82 T EIIBIVASPEIN S (INCAR KPOINTS, POSCAR #1 POTCAR);

1.2 for fEFRE0.01H9ST 1 LS HI A EL A sigmaZi AT {43,

1.3 {#EFcat &F 0.04 S{4IPRIINCARSZ 4

1.4 BEEHE=F EROXERSBEINT —MER —n ZEERHPAE—TiRH 778 A ERNEE.

R

1) Linux TENGSEHERSIEN BUFERNINARER, TTLUER man cat XMHOES cat FIEMMEIFEXAN S OE MREIR Y & q R,
2) BHNFATEETLAMER cat —help kEE R Sman cat —#£,

1.5 forfEERm S SCIEA AR B AYI8 SN SZF2INCAR BISIGMABEE R S AE.

1) foriin* XBH * I5H9EsigmaSZ{FI FRrE ISR SIS, A A& B 324, REM0.01, 0.02, 0.03 Z 0.09 AT,
foriin* = foriin 0.01 0.020.03 0.04 0.050.06 0.07 0.08 0.09

2) SERBMN—RFISHTZ B RSIEIRFT A2 — N B LAENA, @i foriin {1.5) = foriin 12345

1.5.2 {Efsed @<IEINCARSH] 0.01 (FrESI4ESEhRIERR0.01) R A S-S RIE8 =

1.6 sed -i “3s/0.01/$i/g " ¥5fi&:

sed —i ZEsed AIRSAIEMIINELR, -i FRERXSFSA TR, Rl RIRGRIE < FRIFSUFT S B, R ERX M SERRHERE VD SEARN -i 51T Fsedan s
. RRMERRIERERRE, AEBIIL -z ERRREX R EIET.

1) W |SHERAAWRE, 35 RAMZIEFESE =T BHEAINDE 0.01 EHE=(THHIs Eselect HIES

2)3s FER—MIL / FREEREIRIINES X E0.01 R REFS=17/90.01;

3)0.01 EEBE— MWL EEAIBERGEFSFF0.01 0.02 0.03 %) FZRE0.01 B AR EENNE;

AHBIN—MMLEERg 83K global ZRELEFER,

SBNTTEESE, B NEEERITIZA S AR (EBIRAIM), Ul EFTE X FHEAIINCAR 3, $i/INCAR

TFRIXERIBOEWEIS " " sed GSHMRELNEIKIBHERESIS ' . EWRXBFEHES|IS MATERN 0.01 HWERRE $i (B51SHa9s 2AFF) E AR
3|SHhFTE RS BERLMFARNE M EEEEMA ARBHAA. EANEIS WATLISEEEE $i AYE TEMIF AR —EREEARET:
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XS | SR ARSI A TENLERT .
1.5.3 done BYEIZEHITIES

1.6 1Zan PHRENE T HATEET 0.04 FRIINCAR, sigmafIEEEEE12A40.04 STRIESS!

#iE: sed E—MEEEANG S X FHITERIE IR EFRRERsed ] IR KRIRESHIIN TIFER ARSUEELRERX MG, XMMIATIZE T —LEARN
AiEARSET,

http://man.linuxde.net/sed

WAL EEREMER—LHE A sed (FREILMNEIFBIANRTFHIsed 115, BRI LABERZELE AT,

2 Ex1HaKPOINTSHY &>

IRE E—HK B R FHEIE kpoints UL,
cd ..
mkdir kpoints

REHIT TEE RS, 5TRKPOINTSHIRL B IR(E
(PS:EFFAITRERIE T AMER — M RIFB EHREREERHE, B— 12 LHREINSES 1SN IS ARTLURER B =il SR n 2EIHER)

gli@teklaz:~/test/vasp/0/ex1s ls *
kpoints:

1 }te:t};éspjofexls cd p01nt<f
:~/test/vasp/0/ex1/kpointss for i1 in {1..6}; do cp ../simga/0.081 $i5i5i; done
1/kpointss 1s

:~/test/vasp/0/ex1/kpointsSs cat 333/KPOINTS

2:~/test/vasp/0/ex1/kpoints$ cat 333/KPOINTS -
K-POINTS

jtr:t}vaspjofexljkpointss for 1 in {1..6}; do sed -1 '4s5/ 1 1 1/51 S$1 $i/g' S1i/KPOINTS ; done
read 1/KPOINTS: No such file or directory
read 2/KPOINTS: No such file or directory
read 3/KPOINTS: No such file or directory
read 4/KPOINTS: No such file or directory
read 5/KPOINTS: No such file or directory
read 6/KPOINTS: No such file or directory
qll@tckla ~/test/vasp/0/ex1/kpoints$ for 1 in {1..6}; do sed -1 '4s/ 1 1 1/61 $i $i/g' SiSiSi/KPOINTS ; done
gli@tekla2:~/test/vasp/0/ex1/kpoints5s cat 333/KPOINTS
K-POINTS
e
Gamma
51 51 51
666

55| SHNWE | EMX B BEARIEL I TZ BREAIENTIAR T BXMIFHRIVEAIEBLIPAERBIETRIR? o TRAISIZSEERFH L. TEHA
A REHL \ BB F /R0, HmE G Rk E,
gli@tekla2:~/test/vasp/0/ex1/kpointss for 1 in {1..6}; do sed -i "4s/\6i \51 \$i/51 51 Si/g" $1iS1iS1i/KPOINTS ; done

qli@tekla2:~/test/vasp/0/ex1/kpointsS$ cat 333/KPOINTS
K-POINTS

AN ISR B TEE / | EERANSBIARES R BLHNFTEXABAV (— N RENTIIRRHT, HERE ) XEFH0E / MRS/ (
AERALUEAT FXMIRFHTIAIES: fori in {1.6); do sed -i "4s/$i $i $i/$i $i $i/g" $iSiSi/KPOINTS BEHMHAME)

3 FPER



1) Z#£& man command (& command —help BEEmMSHIIEIRSEL
2) KEfERsed SHITRIESLS;

3) BFRS SR ISLAK \ KIER;

4) BEEREMXTRI=M950R,

5) tRIERIEFTE, 52ex0 POSCARRTY fEi)l14.

4 245

5

DEBHEAFWAEER inux FES NS AIFHASE(cat —n, sed -i),
)R8 * FEforfEIRPARRIE N

3)anfAfEAsed AR SIIXATER,

4)sed FHHIERS|S, 5 I SHIKE LA \FTEFRLIEHAIER.

—#&: Learn VASP The Hard Way (Ex4) : f#itEERIMENES% (2) T—#5: Learn VASP The Hard Way (Ex2) : it &5t EANE ()
WA : KIMRMERITARAT &ICPE: 160367725
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Learn VASP The Hard Way (Ex 4) : fiitEEBENELESZ ()

2017-06-11

vﬁnw )

Ex-04 {ifit S E B EMETE(S)

BIERRELTTA 7 Ex-037p X TPOSCARMLEIRIFRI R4S . EXE XNTEEEHE HERFNANEREMN ARTHAENNEREFRBIMFER BCSE
HEBEXLaHCANEITH, F IR FFRIRAIAI, /57 SeEIRE ORTAR X BT BB EIER. MRRIREXDRABREESIMAENBERIE HEKT
B SHIRE T,

LEoh KIS ERIGIF R E T LUERHITAY, BRSBTS ELISHRT EXRELHE, BSEERNERE, RSEMRZL. SOHERNF R EFRETE S
FEEST. FLLTHRREVEN. AREIEM F2INEE, SRS aLER BT ARNMAN R ARFRIER.

1 POSCAR #ftibsEe533:

BEETERUE(E SSRPOSCARRI B, BEX Ly S BEA TR,

qli@tekla2:~/test/vasp/0/exl/poscar$s s

i in $(seq 8 2 16); do cp ../simga/0.01/ S$i51i51i ; done

888/POSCAR -n

Cartesian

0.0 0.0 0.0

gli@tekla2:~/test/vasp/0/exl/poscar$ for i in 5(seq 8 2 16); do sed -i "3,55/8.0/51/g9" $i5i51/POSCAR ;
gli@teklaz:~/test/vasp/0/exl/poscars 888/POSCAR -n

0 single Atom

VRO sWN =

s
0
0.
(0]
]

k1l ~/t~stfva<p;0;eﬁl;poscarﬁ 101010 /POSCAR -n

1ngle Atom

=)
.
e
=

gt

ﬂl\DW‘JO-u‘IJﬁW!\JHI’D\OU"JO‘-U“JRWI‘JH

p
-
ﬂJGﬁHDGGHHOﬂJGF\HOGGmH

=)
=
s
=

p=rt
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2 GRS

2.1 seq SFSRARITEI—ZRFIR9E=:

EXAMIIFH seq 8 2 16 FREN8Z16ZBAYELF. ARG A2

He, 8 216 ENFRAFTERATIED T
BIXBRAER 2B IERNIES ()

XIB9, ENEREFR2 1ANE, (1.9) Fl seq 119 LUK seq 19 2—HEAS;
seq 19 hERRAIE seq 119 HEHY 1, EACEREME;

2.2 for {ERAGFEREZ—: foriin $(seq 8 2 16); (XM RDS FEES)

EXEBENERT $0 XMEAE, EIERR: AR—  moaE RS HmE AforBRNINRES;
foriin $(seq 82 6) EFforiin8101214 16,

e §$ f EERES ZEiRETR!

ARizfT—T foriin$ (seq 8 2 16) X1 @<, EahEi, BESHMHAE.

HANMRIERNE—EAER XS (RESIS)

‘seq 8 216" AIMERET $(seq 8 2 16);
FRLALZHRIE] " B AEER BAGMEREEETEA— I HOWERE M $0 MRE—HFN. Inux FTEBRZTFIRENZR, JRME( NN MR ERERT

HtaRE for EIFI—IMEREE?

MforfERRRIEE LB BRNERS

1) SB—NREBNR HiZEfor i in XXX HEFEI XXX #89;

2) B—AREPUTAIANE, do YYY;

X$Fdo YYY I IRIES CHERSEZNIMNER, LaSERIYYYR—RHAILLT.
B2, MTRIEAVESIER XREEAREATT 7.

EERIERES CRESERENSERSEEERBALLN foriin 12345;

BERE BER— R HEHEESRNGRIEREEIMFEEE WAFI+ for iin $(seq 8 2 16),

LFAVESTERANY, EEHTETREEETHERN, BAENREHaE I TER, MERELENSREE—RE. AT RIEoEREEBEIIEMN
W, FARIFTEIREREER: IMERFTEERRER T2 tHEEREWE, REFRNTESREELRHITEE.

EXBEHEARBI—Minux @5<: tree KEELRIER FHINHRKHNEE ALASorEFMEHGIERIZER, (tree 70 tree -d, HH TR ATRR)



qli@p015:~/teklahome/test/vasp/0/ex1$S tree -d

}_
l_
l_
l‘_.
— o
—
F
}—i
|_=
—
}_
==
| E.

2.3 for + sed BIMHSHS:
TEforfEHRhRIdo YYYERS, BAMERT sed i “3,55/8.0/$i/9”

3,55 NEER HIEE=1T2IS8RTHAERS.0; AEEEIIEEMS;
BREAFFMEEA R BER=ATHHENS, EET7XMERGS=EX
sed —i "3s/8.0/$i/g"

sed —i "4s/8.0/$i/g"

sed —i “5s/8.0/$i/g"

BTSRRI EMRA LAEE B 3550,
WEE. £%, BRHERETFNER. CEAARIEEIAR AREN—MEGFER MRIFE R BPAML RS ARTLEETRH G FRFR TXOIE
RE. EERIESETEIRETEH N Bsed FAIE.
MARENZIEAEHBEHEEN.

3 RS
3.1 HHEET0.01HRIHE,

3.2 fEvaspEMRERER ¥5 T EVASPRJIEIH I
3.3 Vi (vim) EEEMATREFFIFHXLRE M THRENNE

3.4 RV H AR SER)( ) FFgrepap SIREVES .
4 245
FEEAIFIT:

T)seq AR FFHINITTE;

2)forfEFHER $0 WABSHH AR BIRMERESHITE

3R sed —IRMEERZITHITTIE.

A)for EFRLMIRESS A, WSRABEIFRER XERFENWXHRREFMES. MRXER—E— BRI 2LV = BBAEAforfBIRIRHE TIEEEmMAaAX
HeFTHI0.

BEX/VEIREEEENITERS ERARNN—a 55 THRSEESVHGHES. HITEOHE ZoREMVEXBFRIFEEE, SRAXAR—M\IEHE B
IEASFIREAETFRFLSERIIRIS L R AT,



—#: Learn VASP The Hard Way (Ex5) : VASPIZ{TLAROSZICARIHR T—#: Learn VASP The Hard Way (Ex 3) : iAo EANE A D)
WA : KIBRMERITARAT &ICPE: 160367725
CIV2E AR IRRLiRs
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Learn VASP The Hard Way (Ex 5) : VASPiE{TLAROSZICAR¥f#
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Ex5 VASPIZ{TLAR OSZICARI¥fZ

BIEFA D EESETF 7 VASPRITNEN S BP21Z A A Lvasp BHEskIE?
BMRREHSEE CARIESRR RS B N 2PBSH R EIRRS 5 TE=FIBER: AR, Bin $1RE AR MRS AR A LAR B CRIM BRI 24232
ESH75E XEUARBERNE.

1 i&fFvasp:
KBRS % ARECHIMER: VASPIEEIETHER.

qli@bigbrosci:~$ ssh qli@teklaz.icig.es
ig.es's password:
Wed May 31 12:54:34 2017 from 8. F.161
cd 0.01/
/©.015% cat sub4

. Nuria Lopez Group -
HAERHHE R B RSB RH AR RHBHBEABHBHBHBHBHBHBH LR
# SGE Parameters
B et e g S R S b S e S S s S
#$ -5 fbin/bash
#5 -N climb-Ru
#S -cwd
#5 -masterq c12m48ib.q
#S -pe c12m48ib_mpi 12
#S -m ae
#S -M qli@iciqg.es
#5 -0 o SJOB NAME.SJOB ID
#$ -e e_$J0B_NAME.SJOB_ID
HHBHHG R RR R BB R BABRRHBHBH A BHB AR HBHBHBHET
# Load Evironment Variables
HEHHBHHHRH AR R AR AR R R R R R AR R AR
. fetc/profile.d/modules.sh
module load vasp/5.3.3-IB_VTST
ERasdisidididehit b gutiSid i SiS bt S S S S S S S S S S S S s a1
# Running Job
H A R T
export OMP_NUM_THREADS=1
echo $PWD >> o $JOB_NAME.S$JOB_ID
echo $TMP >> o_$JOB_NAME.S$JOB_ID
mpirun -np SNSLOTS vasp

rm *IJICHG* *;’Hﬁv* /
gqli@teklaz:~/0.015 qsub sub4

Your job 141841 ("climb-Ru") has been SRgmitt=dBigBroScience
qli@teklaz:~/0.015 JI

1.1 BRIRSEXBEANRANUbuntuR S LinBEE NSRS S MAEBE.,
WindowsZZa]LAfEEA Winscp + Putty, SSH SecureShellClient LA EfthAOIRS SRR TR,
1.2 BES T HE MFIPRSS 28 _E;Winscp, SSH SecureShellClientiX i {4 R ELIE AN,
1.3 FAGIM BE LB GI AR B AT B EEIR S 28 LT

1.4 FEFIESMTISHIMAR: subd
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1.5 @ qsub subd 123X1ES HEBA, EFTE R
1.6 BAERIRS 8 HEFITEHES XU U RIRR G <, X EAR M B CIRHARmF 2RI MRS H 5K SIheE RS EERR.

FRLA:
BARRES?

RS RIMART?
BoRmRERES?
RIUXFERTFIRS BRI S AR R B P A BRI/,

2 EEmHE HIEES SR

qli@tekla2:~/0.0815 gsub sub4

Your job 41 ("climb-Ru") has been submitted

qli@tekla2:~/0.01$ 1s

CHG IBZKPT OUTCAR wvasprun.x

CHGCAR INCAR PCDAT WAVECAR
KPOINTS POSCAR XDATCAR
o_climb-Ru.141841 POTCAR

e _climb-Ru.141841 0SZICAR readme

EIGENVAL out sub4

qli@teklaz:~/0.01% tail OUTCAR

User time (sec): w155

2
System time (sec): 0.331
4

Elapsed time (sec): .794
Maximum memory used (kb): 47036.
Average memory used (kb): 0.

Minor page faults: 38569
Major page faults: 5

Voluntary context swi 2 2. BioBroScilBos
qli@teklaz:~/e.015 Ji R S: bie

THESEME S HFRE X4 RiHex0RMARCEYL T HEIX LA AERS E#0IZ A, A BRI I IME B EEa—##R.
REESEEEARSMEINEE0 BMHEN ERMTESHARmAME) S5 T, XEXITUHAREE: tail OUTCAR (OUTCARRZvaspfIEEHIH
X)), A< AUEEXHREER T AIRIFIIOUTCAR FESI—H RBBES BETMR.

&iE: tail LUK head X@WAN < BEFI FEXNAE RGEE.

BEEEEERXEE: linux head B tail 55 RIASEIRSHIE, XEXIPRANBIRT .

3 OSZICAR i¥fi#:

KIARREREBE T ? RIEARROUTCARZ BRI H B EABKEIOSZICAR EER T ? i4EH, KM 8 7 RI<AT 8, EFOSZICARME B M (B8 T ITEISEN
BRERERRERINE R M AL T T I EIFEE .

BELFTHEEEEOSZICAR4?

BRitE—a: BEXAER. BELA:

1) XA4wiE=s (NotePad++) EIZIF,

2) eI LARVImFTH,

3) &AL\ Fcat SEE,

4) 7REILAF less 8 more MYEE,

Sooo easy!!!

RERH AR IR ENHEICEmIIAN S EIERAD.



gli@bigbrosci: /sf_ S cat 0SZICAR -n

1 3 dE d eps rms rms(c)
J.363606608360E+02 0.36361E+02 0.98834E+02 £ 9.195E+02
J.815260584647E+00 -0.35545E+82 0.35545E+02 D.327E+01
0.364886031610E-02 D.81891E+00 J.81561E+00 24 0.117E+01
J.1238BB6775924E-01 D.87398E-02 J).79838E-02 J.110E+00
9.123956401569E-01 0.69626E-05 B.69631E-05 24 J.349E-02 0.307E-01
9.134138210989E-01 0.10182E-02 -0.18030E-03 6 D.222E-01 0.155E-01
0.135108544930E-01 D.97033E-04 0.22625E-04 . J.934E-02

-.11021795E-01 d E =-.746718E-62

DAV:
DAV:
DAV:
DAV:
DAV:
DAV:
DAV:

2
3
4
5

~N LR WA

O~

qli@bigbrosci:

BRRE—R BETHRRERNRT IRV EH TEEIN B XRERE BT,
BUEAEBRARANR, BARE— D RRFAIRERRT?

1 N E dE d eps ncg rms  rms(c)
2DAV: 1 0.363606608360E+02 0.36361E+02 -0.98834E+02 24 0.195E+02
3DAV: 2 0.815260584647E+00 -0.35545E+02 -0.35545E+02 48 0.327E+01
4 DAV: 3 -0.364886031610E-02 -0.81891E+00 -0.81561E+00 24 0.117E+01
5DAV: 4 -0.123886775924E-01 -0.87398E-02 -0.79838E-02 36 0.110E+00
5 -0.123956401569E-01 -0.69626E-05 -0.69631E-05 24 0.349E-02 0.307E-01
7DAV: 6 -0.134138210989E-01 -0.10182E-02 -0.18030E-03 36 0.222E-01 0.155E-01
8 DAV: 7 -0.135108544930E-01 -0.97033E-04 -0.22625E-04 24 0.934E-02
9 1F=-13510854E-01 EO= -.11021795E-01 d E =-.746718E-02

6 DAV:

3.1 17

1) N RFRBRFLHERSH APIFEEFTEFL,

2) ERFRIREFLNRRER

3) dEiZZH E—SRRERNERE

4) d eps the change in the bandstructure energy; A<{HEAIEEY,

5) ncg the number of evaluations of theHamiltonian acting onto a wavefunction;iBERERIILIREL
6) rms the norm of the residuum of the trialwavefunctions (i.e. their approximate error)

7) rms(c) the difference between input andoutput charge density.

FE4) -7) KR EEERYERTR T A EEhE—EE HE— 1 EFENRETT RS ERA TR EEEISI FAERE BN AREMRF. WRMETA
[EE 22 =

3.2 §82-81T:

3.2.1 DAV:blockedDavidson iteration scheme f9485, — "B FEHIEEIZNFRES, S EHNITEPIRIEEESEEIRMM (residual minimization scheme) 1 CG (conjug

ate-gradientalgorithm)& X2 HINCARFHIALGO SEURE, AUSE—TVASPEMF BEI4.2)LUKRPPTNA: tHh, rms(QRE—FAHALEITEE b
NEN

ALGO flag

ALGO determines how the wavefunctions are optimized

all algorithms are fully parallel for any data distribution scheme

— ALGO= Normal (default): blocked Davidson algorithm

— ALGO= Very Fast: DIIS algorithm

— ALGO= Fast: 5 initial steps blocked Davidson, afterwards DIIS algorithm

after ions are moved: 1 Davidson step, afterwards again DIIS

RMM-DIIS is 1.5 to 2 times faster, but Davidson is more stable ‘

ALGO= Fast is a very reasonable compromise, and should be specified for system
with more than 10-20 atoms

generally the user can not influence the behavior of these algorithms (delicately
optimized black box routines)




OSZICAR and OUTCAR files

POSCAR, INCAR and KPOINTS ok, starting setup
WARNING: wrap around errors must be expected
prediction of wavefunctions initialized

entering main loop

N E dE d eps ncg rms rms (c
DAV: 1  0.483949E+03  0.48395E+03 -0.27256E+04 96 0.166E+03
DAV: 2  0.183581E+01 -0.48211E+03 -0.47364E+03 96 0.375E+02
DAV: 3 -0.340781E+02 -0.35914E+02 -0.35238E+02 96 0.129E+02
DAV: 4 -0.346106E+02 -0.53249E+00 -0.53100E+00 112 0.158E+01
DAV: 5 -0.346158E+02 -0.52250E-02 -0.52249E-02 96 0.121E+00 0.198E+01
RMM: 6 -0.286642E+02 0.59517E+01 -0.50136E+01 96 0.584E+01 0.450E+00
RMM: 7 -0.277225E+02 0.94166E+00 -0.47253E+00 96 0.192E+01 0.432E+00

initial charge corresponds to the charge of isolated overlapping atoms (POTCAR)

DAV: blocked Davidson algorithm RMM: RMM-DIIS was used
ALGO=F: 5 initial steps blocked Davidson, than RMM-DIIS
4 steps charge fixed, than charge is updated (rms (c) column)
- _/
. KEssE, ELECTRONIC OPTIMISATION Page

-

OSZICAR file

N iteration count
E total energy
dE change of total energy

d eps  change of the eigenvalues (fixed potential)
ncg number of optimisation steps Hy
rms total initial residual vector Y, wi fix H- €1 Wk

rms (c)  charge density residual vector

\ J

G. KRESSE, ELECTRONIC OPTIMISATION Page 10

3.3 RE—1T(IRSHEE5R):

1) FEIEMN 1 KK BFENSHAGIRGS,
2) F = 2AENSEEE, SOUTCARH free energy TOTEN SHEAVEEZE(FEIEIZNE—IT);
3) EO [SERIELENIRIOUTCARH energy(sigma->0)SEMIELE(FEZIEE—T).

TR RXBRE T —LOUTCARNNE, ARITLUIMEEET, BMER.

eigenvalue-minimisations

total energy-change (2. order) :-0.9703339E-04 (-0.226246
number of electron 6.0000083 magnetization
augmentation part 0.5070517 magnetization

Free energy of the ion-electron system (eV)
alpha Z PSCENC 0.27139542
Ewald energy TEWEN -91.92708002
-1/2 Hartree DENC -281.59737495
-exchange EXHF 0.00000000
-V(xc)+E(xc) KCENC 26.05320941
PAW double counting 356.03978827 -357.80612111
entropy T*S EENTRO -0.00746718
eigenvalues EBANDS -83.30305672
atomic energy EATOM 432.26319604

free energy TOTEN -0.01351085 ¢

l energy without entropy = -0.00604367 energy(sigma->0) = -0.01182179




free energy TOTEN JSERIAER 2 Entropy T*S RERIAEE, HiE TE—{T energy without entropy XIRAYEEE.,

4) dEERCEESES STRERITEFEZAEER, ERRFES)ITEF(AMF) FEF entropy * sigma FIfE, sigmalERBINCAR, entropy BJLAFEOUTC
ARFSRIE, IRL entropyT*S X—Ti: E{RR/EANE:

grep 'entropy T' OUTCAR
.08057979

qli@bigbrosci: s
g EENTRO
EENTRO
EENTRO
EENTRO

EENTRO

EENTRO
EENTRO

.00746718

.00746718

qli@bigbrosci = r 0 grep 'entropy T' OUTCAR | taill -n 1
entropy T*S .00746718

qli@bigbrosci: 1S grep 'entropy T' OUTCAR | head -n 1
entropy T*S EENTRO .00057979

1) XEREIT grep @%;

2) IREAEARSISHM ‘entropy T' B5|SLARA D HATHIERE 11K
3) BT | #S(pipe), BENMERIEGSHEHERARENGS;

4) tail -n 1 RERNEE—1T;

5) head -n 1 FEREUFFIARAI—1T.

3.4 OSZICAR = E0 50UTCARH energy(sigma->0)FEHIAEERE—H0, X 2T E R ERINETERENINRAEE FEFICED. FrLUTE5Ek/E, ATLUBIE grep EO
OSZICAR &% grep 'energy(' OUTCAR R3k18, AHAENRS|BIR? ARG — FEFHIERIE.

qli@bigbrosci: /media/sf_ /9 grep energy( OUTCAR
bash: syntax er e oken ('
qli@bigbrosci:/ grep energy\( OUTCAR
energy without entropy .36008105 sigma-=0)
energy without entropy B1526058 sigma-=0)
energy without entropy sigma-=0)
energy without entropy sigma-=0)
energy without entropy sigma-=0)
energy without entropy sigma-=0)
energy without entropy sigma-=0)
energy without e 0.00604367 sigma-=0)
qli@bigbrosci i 1$ grep 'energy(' OUTCAR
energy without entropy .36008105 sigma->0)
energy without entropy 1.81526058 sigma-=0)
energy without entropy .080306123 sigma-=0)
energy without entropy .B0492150 sigma-=0)
energy without entropy .00492846 sigma->0)
energy without entropy sigma-=0)
energy without entropy sigma-=0)
2 i .00604367 sigma-=0)
grep ' without' OUTCAR
.00604367 energy(sigma-=0) ).01102179
J J grep ' without' OUTCAR
entrop) .360081085 energy(sigma->8)
entropy P.81526058 energy(sigma->@)
entropy D.00306123 energy(sigma->0)
entropy 7.00492150 energy(sigma-=8)
entropy 5 energy(sigma-=0)
entropy energy(sigma-=@8)
entropy energy(sigma-=0)
entropy: .00604367 energy(sigma-=0)

.36046757
).81526058
). 00141216
D.00989962

-0.00990658
B.01092476

.01102179

0.01102179

6.36046757
).81526058
B.00141216
-9.00989962
B.00990658
.01092476
B5.01102179
0.081102179

.36046757
B.81526058
.00141216
B.00989962

J.01102179
0.01102179

grep FREEIFRAIES LB EHEIRS |SEEEA AR, e LAEI—MREHT \;
FMORIRTREERE T RE—THIREAA—H BB without BIEERANTIE.

MERBX— =, B I T L@ d grep * without’ OUTCAR Sk3K15REEEEER,

A FEAGIS: grep ' without' OUTCAR (FEPESHE) 5 grep ' without' OUTCAR | tail -n 1 (—NSIEEHEISESHE)
HERE—HN, ARAUSHT, HSS5I—SEANGS,

fRZAIE): energy without entopy EEBE—8EE (STiRiCARERT) , BEEEBE—MEEE: energy (sigma->0) (FRSHEEE2) , BRERANZAH—ME?

1) BEfaE—T: siEXiln T, EEEICHE energy (sigma->0) FEAVEFNMEEE, XFHARienergy without entopy/SEIHIBEERAE

2) BEE2 IREEE1 MEBXFIET, EER1ZREINCARFSIGMAKIE FHIBEE. MREE2NESIGMABTORRHRRIEE, FIFESigmatk/) s, ERIIA0TE
BB, EIVASPEETEEREM FESHSIGMAB FORTAIEIE.

FRLA, SNSRIRGERISIGMAZRS/NCIHE, #eR1FNsEE2RZRRER.,



3) LHh, AMRZBIFHSIGMAKETESEITEECA, (RETLIAERT. FEIFHRE: NRFE—MEETRNERET, Bo—EREE1. MRIRAEEE2, 3
LA—EF#EE2. WEFERT, EXENENR), BURRKINEERR, ORIEREIEIR.

BAE, A AREERRsigma, TS INEs 1 Se?

LR ERERE T ERIGF:

.01S grep sigma-> OUTCAR

cat OUTCAR

#HaER?

XEXIDEAT grep sigma-> OUTCAR @< i51T/EIRIRIRA TR, T2= b3 s (controlig +C), i51Tcat OUTCARG /S, KIMOUTCAREZETTY ....
FRLASNSR(FBIET sigmasRiZEXOUTCARFAIRER:

grep sigma OUTCAR OK,

grep sigma- OUTCAR OK,

(BENAEEIERE L5k > BiEGSER!

4 BES:

4.1 FIEEMFHEH—S T HROSZICARATEIHE TS X, THRVASPETFLITEANTIIE LIRALGOSE
https://cms.mpi.univie.ac.at/vasp/vasp/stdout OSZICAR file.html

https://cms.mpi.univie.ac.at/vasp/vasp/ALGO_tag.html

https://cms.mpi.univie.ac.at/vasp/vasp/Algorithms_used_in_VASP_calculate_electronic_groundstate.html
4.2 FHFISRFTIFOUTCAR EEEHRNER AEERMFIBMA X, =iXEgrep,|, tail, head XL M SAGRIER.
43 FEBCKXTEREFINFR BERTE B Ats A 51E?

5 24t
FATEHS), ARFES T OSZICAR RERAIEFE X LUK SOUTCARF—EIEERESD, FI T grep &&| LAK head, tail IZBUSEAY75:% #iE T it E R EH—1

EEERIFTEEN. —EEMEFRSEN, SEFE R UST A ERRSEERMTILE. It5h OSIZCAR B F SRR R (4-T)RBEIL FEARIREE RN

B,

—#: Learn VASP The Hard Way (Ex6) : OUTCAR HEEARZ T—#5: Learn VASP The Hard Way (Ex4) : fiitEEBAIENES% (2)

CI2E ARSI IERRSIRS


https://cms.mpi.univie.ac.at/vasp/vasp/stdout_OSZICAR_file.html
https://cms.mpi.univie.ac.at/vasp/vasp/Algorithms_used_in_VASP_calculate_electronic_groundstate.html
http://www.bigbrosci.cn/newsitem/277897603
http://www.bigbrosci.cn/newsitem/277897601
https://www.aliyun.com/jianzhan/webdesign
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Learn VASP The Hard Way (Ex6) : OUTCAR HIEFAAE

2017-06-11

Ex-06 OUTCAR HIEFRSE
OUTCARZVASPRIEZIHIY, (EEMFHREAHASIERRNGREE, AJMriiX—mtfm s, B 7 NEARIRANRER:
1) VASPHLUTERMRRES, 8— NS ISEEEIMAYHEAS, XSy OUTCARIIER S, tImRiiaSa. SR, &AL, fd5. DOSHIES, XEESESEnm
H, FEAFREECHITERNEEES;
2) BINFEMRERNREAS T, B TR IR e AR,
THEAG, tRHES NORTEES TP ECERR.

5, HAIBIREITEGF, BENE—TOUTCARISEARSELNEHAS, SAR—MAMIENR, FETEEIXAS THIERIRETRL.
ENBZRIESFAGHNR, VASPE NGRS B INE] (- ) HFEEETHRHR, HRESENER M HET.
VASPLSIsRERRA, B, LURBRSSERATERIESR, ATHE:

Bvasp.5.3.3 18Dez12 (build Jan 17 2013 15:17:09) complex

executed on LinuxIFC date 2017.06.02 19:11:04
running on 8 total cores

distrk: each k-point on 8 cores, 1 groups

distr: one band on NCORES_PER_BAND= 1 cores, 8 groups

FLA, SISRAFAANE, ECANESEVASPERMNEATER, tAKNEIHIAVASPHZLEEREHIRANMER, AILUET—T, AEFEOUTCARRFFLE,

IR JRINCARFIPOTCARATER(ER:

INCAR:
POTCAR:

W W l N N N N
W W NN N NN N
W W 4 ! NN N NN N
W WW W R N NN N NN
WW  WW 3 N NN N NN
W W N N N N

For optimal performance we recommend that you set

NPAR = 4 - approx SQRT( number of cores)
(number of cores/NPAR must be integer)
This setting will greatly improve the performance of VASP for DFT.
The default NPAR=number of cores might be grossly inefficient
on modern multi-core architectures or massively parallel machines.
Do your own testing.
Unfortunately you need to use the default for hybrid, GW and RPA
calculations.
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BRETIRHR,  (EMERITANRIERAY) |, VASPERRREIE— T AOHIWARNINGRINRIR, ASKAILIBEEE, (EASRIGHERNT, BN ESEEHHEERIRSEE. TE

EPOTCARIEANSE, MNEYMEETOUTCAREEEPOTCARITERAT, AILMER FEHI@mS:
grep POTCAR OUTCAR

grep TIT OUTCAR

grep ENMAX OUTCAR

ZVALZZPOTCARFINTEAMNEEF, XERRFEHECNINENEF.

POTCAR PAW_PBE 0 B8Aprz2eez
VRH : s2p4
LEXCH PE
EATOM 432.3788 eV, 31.7789 Ry

TITEL = PAW_PBE 0 08Apr2002
LULTRA F use ultrasoft PP ?
TUNSCR 1 unscreen: @-1lin 1-nonlin 2-no
RPACOR .200 partial core radius
POMASS .080; ZVAL = 6.000 mass and valenz
RCORE .520 outmost cutoff radius
RWIGS .550; RWIGS = 0.820 wigner-seitz radius (au A)
ENMAX 0.000; ENMIN = 300.000 eV

2 local potential

E correct aug charges

T paw PP

302

T core radius for proj-oper
.300 factor for augmentation sphere
.550 radius for radial grids

core radius for aug-charge

POSCARRI—EEAER: MRS, [RFE, LRERETFAKN,

POSCAR: O

positions in cartesian coordinates
velocities in cartesian coordinates

No initial velocities read in

exchange correlation table for LEXCH =
RHO(1)= 0.500 N(1) 2000
RHO(2)= 100.580 N(2) 4000

ion position nearest neighbor table
1 0.000 0.000 0.000-

LATTYP: Found a simple cubic cell.
ALAT = 8.0000000000

Lattice vectors:
8.0000000000, 0.0000000000, 0.0000060000)

0.0000000000, 8.0000000000, 0.0000000000)
6.0000000000, 0.0000000000, 8.0000000000)

REFADIFRE AR BB FIERRYES, EXER HYARRRIISR, 90 hiOmgt, F48INIFREE. BRCHHIRAN R RERNAIMREEIT Y, TEXEFATHANET ...

isymop:

gtrans: 0.0000000 0.0000000 0.0000000

ptrans: 0.0000000 0.0000000 0.0000000
rotmap:
( 1-> 1)




KPOINTS: K-POINTS

Automatic generation of k-mesh.
Space group operators:
irot det(A) alpha n_x z tau_x tau_z
. 000000
.0o000e
.000000
. 000000
.000000
00008
0000
.000000
.000000
.000000
.000000
.000000
.beoeeo

_ n_y n_ =
n .000000 0.000000 1.000000 0.000000 . 080000 0.000000
0.000000
.000000

2 Q@

.000000 0.000000 1.000000 6.000000 0.000000 ]

.000000 120.000000 -8.577350 -0.577358 . 577350 e
1.000000 1260.000000 -8.577350 -0.577350 . 577350 0.000000
.080000 126.000000 .577350 B 57356 .577350 0.000000

e

0]

]

nhwN
@
(<<}

.0eERE0 IIZB 000000 .577350 8.577350 J.577350 .00 <]
.000000 90.000000 .000000 0.000000 .000000 .000000
.000000 90.000000 . 000000 0.000000 .000000 .000000
.000000 180.000000 .000000 08.707107 .707107 D.000000
.000000 180.000000 .000000 8.707107 .707107 0.000000
.000000 90.000000 .0e0000 1.000000 .000000 8.000000
90.000000 000000 1.000000 .000000 .000000
180.000000 .000000 0.000000 .0e0000 .000000
180.000000 .000000 0.000000 .000000 0@ 0
120.000000 «577358 8.577350 577350
120.000000 0.577350 8.577350 . 577350
: 120.000000 L STT350 0.577350 .577350
.000000 120.000000 «577358 68.577350 .577350 0.000000

O~

(<]

.000000
.000000

(<]

'
[T W < B i B I -

.0e0000

.000000

KefSE: BEEKSN: grep irreducible OUTCAR i grep irre OUTCAR

Subroutine IBZKPT returns following result:

Found 1 irreducible k-points:

Following reciprocal coordinates:
Coordinates Weight
0.000000 0.000000 ©0.000000 1.000000

Following cartesian coordinates:
Coordinates Weight
0.000000 0.000000 O0.000000 1.000000

THESHIHE GOANSHELRARIIEXFILSRT, MNSARFEE T —AERSE, RAOMERYF, TREINCAREERYMEE—E!
EE—T, OERSE, TEIEEINCAREE! FrioREsai—Lalt/ s, SEutEiER. )

Dimension of arrays:
k-points NKPTS 1 k-points in BZ NKDIM
number of dos NEDOS 301 number of ions NIONS
non local maximal LDIM 4 non local SUM 21+1 LMDIM
total plane-waves NPLWV 64000
max r-space proj IRMAX 1 max aug-charges IRDMAX=
dimension x,y,z NGX = B NGY 40 NGZ =
dimension x,y,z NGXF= B NG 80 NGZF=
support grid NGXF= NGYF= 80 NGZF=
ions per type = 2

NGX,Y,Z is equivalent cutoff of

NGXF,Y,Z 1is equivalent to a cutoff of

I would recommend the setting:

dimension x,y,z NGX = 39 NGY = 39 NGZ
SYSTEM = O
POSCAR = 0O

Startparameter for this run:
NWRITE 2 write-flag & timer
PREC normal J] normal or accurate (medium, high low for compatibility)
2] job : B-new 1-cont 2-samecut
2 charge: file 2-atom 10-const
= 1 spin polarized calculation?
LNONCOLLINEAR = F non collinear calculations
LSORBIT = spin-orbit coupling
INIWAV electr: O-lowe 1-rand 2-diag
LASPH aspherical Exc in radial PAW
METAGGA non-selfconsistent MetaGGA calc.

FITEANFSA, E558:



Static calculation
charge density and potential will be updated during run
non-spin polarized calculation
Variant of blocked Davidson
Davidson routine will perform the subspace rotation
perform sub-space diagonalisation
after iterative eigenvector-optimisation
modified Broyden-mixing scheme, WC 100.0
initial mixing is a Kerker type mixing with AMIX = 0.4000 and BMIX =
Hartree-type preconditioning will be used
using additional bands 5
reciprocal scheme for non local part
use partial core corrections
calculate Harris-corrections to forces
(improved forces if not selfconsistent)
use gradient corrections
use of overlap-Matrix (Vanderbilt PP)
Gauss-broadening in eV SIGMA =

HEXN, K BEHER

THERTRIAEER

energy-cutoff :

volume of cell : 512.80
direct lattice vectors reciprocal lattice vectors
8.000000000 0.000000000 6.000000000 0.125000000 0.000000000
0.000000000 8.000000000 ©0.000000000 0.000000000 0.125000000
0.000000000 0O0.000000000 8.000000000 0.000000000 0.000000000

length of vectors
8.000000000 8.000000000 8.000000000 0.125000000 ©0.125000000

k-points in units of 2pi/SCALE and weight: K-POI
0.00000000 0.00000000 O0.00000000 1.000

k-points in reciprocal lattice and weights: K-POINTS
0.00000000 ©0.00000000 O.00000000 1.000

position of ions in fractional coordinates (direct lattice)
0.00000000 0.00000000 0.00000000

position of ions in cartesian coordinates (Angst):
0.00000000 0.00000000 ©0.00000000

0.000000000
0.000000000
0.125000000

0.125000000




maximum number of plane-waves: 9315
maximum index in each direction:
IXMAX= 13 IYMA) IZMAX= 13
IXMIN= -13 IYMIN= IZMIN= -13

WARNING: aliasing errors must be expected set NGX to 54 to avoid them
WARNIN aliasing errors must be expected NGY to 54 to avoid them
WARNING: aliasing errors must be expected NGZ to 54 to avoid them
aliasing errors are usually negligible using standard VASP settings
and one can safely disregard these warnings

serial 3D FFT for wavefunctions
parallel 3D FFT for charge:
minimum data excflange during FFTs selected (reduces bandwidth)

total amount of memory used by VASP on root node 39069. kBytes

base e 30000. kBytes
nonl-proj : 745. kBytes
fftplans : 2464. kBytes
grid i 5708. kBytes
one-center: 3. kBytes
wavefun . 149. kBytes

Broyden mixing: mesh for mixing (old mesh)
NGX = 27 NGY = 27 NGZ = 27

(NGX = 88 NGY = 86 NGZ = 80)

gives a total of 19683 points

initial charge density was supplied:

charge density of overlapping atoms calculated
number of electron 6.0000000 magnetization
keeping initial charge density in first step

FHAREFEAROERITRE: TR NRIE SRR L

POTLOK:
SETDIJ: cpu
EDDAV: cpu
Do cpu

LOOP: cpu

eigenvalue-minimisations : 16

total energy-change (2. order) : 0.3846B3BE+02 (-0.9672571E+82)
number of electron 6.0000000 magnetization

augmentation part 6.0000000 magnetization

Free energy of the ion-electron system (eV)

Z PSCENC 0.27139542
Ewald energy TEWEN -91.92708002
-1/2 Hartree DENC -281.84385743
-exchange EXHF 0.80000000
-V(xc)+E(xc) XCENC 26.06853627
PAW double counting 346.54947689 -348.34814756
entropy T*S EENTRO 0.00000000
eigenvalues \ -44.56514455
atomic energy 432.26319604

free energy TOTEN =

energy without entropy = energy(sigma-=08) = 38.46837506

BHTIENE, BHERFERITEOSZICARHEHT—T.

HpRIWEMRE Y : alpha Z and the Ewald energy define the electrostatic interaction of the ions in a compensating electron gas.

The alpha Z component deals with the divergent parts (G=0). The following parts are the Hartree and exchange correlation energy as

defined in theKohn-Sham Hamiltonian. The entropy part stems from the smearing (using the free energy as variational parameter, electronic entropy), EBANDS fromKohn-Sha
m eigenvalues, and EATOM is the reference energy for the potential(which is defined in the POTCAR file). tHE#H FEIREE3



POTLOK:
SETDIJ:
EDDAV:

eigenvalue-minimisations !

total energy-change (2. order) .9845587E-04 (-0.2377420E-04)
number of electron .06 magnetization

augmentation part .56 magnetization

Free energy of the ion-electron system (eV)

z PSCENC 27139542
Ewald energy TEWEN .92708002
-1/2 Hartree DENC 1.59536397
-exchange EXHF .00000060
-V(xc)+E(xc) KCENC .05387276
PAW double counting .06276133 -357.82911423
entropy T*S EENTRO .01542623
eigenvalues EBANDS 30491203
atomic energ EATOM .26319604

free energy TOTEN

energy without entropy =

AR, MHEERER: FKEERLRAT SR, Band 1 JINAYE2A 25 FBF, band 2 34 JINAYRANPEF, EWRYEES, ZoKEINIVES e iR IENeEE, thaiEHO
MO, AZALIt Tband 2 3 4 FIZEKEERATRER. BEET, XMERERIER?

average (electrostatic) potential at core
the test charge radii are 0.7215
(the norm of the test charge is 1.0000)
1 -83.5439

E-fermi : 2 XC(G=0): -0.8046 alpha+bet : -0.1463

k-point s 4 0.0000 0.0000 0.0000
band Mo. band energies occupation

-23.8440 .00000
.33333
. 33333
33333
.0e000
.00000
ooeee

00~ O B
oo O RN

RZAGTR, BTSRRI, LIRCHTRER, TESHERISMEARRY, FrSINEntropyATRERE, LANsigmai&To ARIEER. XE without Flenergy ZRFERIESIE.  (EE: XEAJENtr
OpyERAISMEARTTATISEN, SHBBEFHASX MESA—, WRIEEE, WFEEBEIHERE, AEBIRT TR, )



CHARGE:
FORLOC:
FORNL

STRESS:
FORCOR:
FORHAR:
MIXING:

time
time
time
time
time
time
time

real
real
real
real
real
real
real

time
time
time
time
time
time

cpu
cpu
cpu
cpu
cpu
cpu

FORCE on cell
Direction

=-STRESS in cart. coord.

.27140
.64236
.90332
.94707
.84549
.54950
.55386
.51138

.27140
.64236
.90332
.94707
.84549
.54950
.55386
31129

Hartree
E(xc)
Local
n-local
augment
Kinetic

external pressure

VOLUME and BASIS-vectors are now :

energy-cutoff

volume of cell :
direct lattice vectors
8.000000000 ©0.000000000 ©0.000000000
0.000000000 8.000000000 O0.000000000
0.000000000 ©.000000000 8.000000000

.02
.00
0.00
0.04
.08
6.02
0.00

units (eV):

0.27140
.64236
.90332
.94707
.84549
.54950
.55386
.51128

reciprocal lattice vectors
0.125000000 ©.000000000
0.000000000 ©.125000000
0.000000000 ©.000000000

0.000000000
0.000000000
6.125000000

POSITION TOTAL-FORCE (eV/Angst)

0.000000 0.000000 0.000000

-0.02147094 eV

energy without entropy= -0.00604471 energy(sigma->8) = -0.01375782

HENFRNESES, B2TE, RWIREERERT.

writing wavefunctions
LOOP+: cpu time L
40RBIT: cpu time a.

70:
00:

real time
real time

total amount of memory used by VASP on root node 39069. kBytes

30000.
745.

base

nonl-proj
fftplans 2464.
grid 5708.
one-center: 3.
wavefun 149.

kBytes
kBytes
kBytes
kBytes
kBytes
kBytes

General timing and accounting informations for this job:

Total CPU time
User

Ssystem

Elapsed

2.866
2.628
0.238
4.323

used (sec):
time (sec):
time (sec):
time (sec):

Maximum memory used (kb):
Average memory used (kb):

Minor page faults:
Major page faults:
Volllntary context switches:

DHRIERIRES AR AR RIS AR S M _E IS RSBSOS, LR BEs ot eRidiz POTCARIIEEESE.
FHES MR EAHARBHRTET.

XITFHF A BESeAT BTN Tk,




TRl

1 EERRTHYNEETHID, BET, AMIEREERESIER?

2 POTCAR ARHEERIER, MIESEM, RAIReSiiEREs:
https;//www.vasp.at/vasp-workshop/slides/pseudoppdatabase.pdf
https://cms.mpi.univie.ac.at/vasp/vasp/POTCAR file.html
http://cms.mpi.univie.ac.at/vasp/vasp/Pseudopotentials_supplied_with VASP_package.html
https://cms.mpi.univie.ac.at/vasp/vasp/PAW potentials.html
https://cms.mpi.univie.ac.at/vasp/vasp/Recommended_PAW potentials DFT calculations_using_vasp 5 2.html
https://cms.mpi.univie.ac.at/vasp/vasp/Recommended GW PAW potentials vasp 5 2.html

3 https://cms.mpi.univie.ac.at/vasp-forum/viewtopic.php?t=273

24
AEIF, HUAGAEERE 7 —BOUTCARFSEESHNEE. ASTEASHRHEIZIERS, o Eaitans, BEEHAIEENFREN? EAFgrep XEBREVERYEES.
EFTEREAISEE, SITFOUTCARAIEMERE, BRPRiUEREREARIERIE LSk TE, S8, EREANTEIRET, HIIEEESEMNIAH TR

SRR FH R E L2/ OUTCAREHRHRE A AIRE R oRaE Sl 1 AR B — PR (FAIReE A TFTOUTCAR Y, [Ellt ee RRR OEEIYRENENERE, EXFE
AR R R IS RIBHEVASP ST S48 (XA R A O MR A E 187,

—#5: Learn VASP The Hard Way (Ex7) : Ri6TE&S T—#a: Learn VASP The Hard Way (Ex5) : VASPiz{TLANOSZICAR:HE

WP KIERERBIRAR  &ICPE: 160367725


https://www.vasp.at/vasp-workshop/slides/pseudoppdatabase.pdf
https://cms.mpi.univie.ac.at/vasp/vasp/POTCAR_file.html
http://cms.mpi.univie.ac.at/vasp/vasp/Pseudopotentials_supplied_with_VASP_package.html
https://cms.mpi.univie.ac.at/vasp/vasp/PAW_potentials.html
https://cms.mpi.univie.ac.at/vasp/vasp/Recommended_PAW_potentials_DFT_calculations_using_vasp_5_2.html
https://cms.mpi.univie.ac.at/vasp/vasp/Recommended_GW_PAW_potentials_vasp_5_2.html
https://cms.mpi.univie.ac.at/vasp-forum/viewtopic.php?t=273
http://www.bigbrosci.cn/newsitem/277897604
http://www.bigbrosci.cn/newsitem/277897602
https://www.aliyun.com/jianzhan/webdesign
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Learn VASP The Hard Way (Ex7) : BI6TE4%

2017-06-11

Ex7 BI6TE4E
Ex{0..6} (Ex$(seq 0 6))

BIEI6 T AR T 415 vaspi—rbZ s (BB AGAIF NI A S R SRS R IR A e AR BSR4l — MRIEFTAIIA S m BB ASRIDRE NS EPREE8.

t

1]
FERTSERE AMSeNE 7 it TvaspF RS A FHES 7 3ASEB(QEEEIE ECE ). (BERAREHREIIRRRvasp/)\8 BTEFERTEFHCEAIN THI?
NrAYEOR /N EBRRFEN THESHT. REAF LEEFEA R BsL (EEIE N —AE58E I ZAREREHEIED, IR FEXHRIER STERTS B R
TEIX=AT HEHX N,

Ex0
0.1 VASP BN/, AMA T RS URRL SRR RE TR Linux FEIR LAFRvim,atom,Windows "RRILAFS notepad ++, atom &5 IXEE R HISEANEE RSPRISIERE notep
ad++ FAILUSERIRSOR, BYNEF—NRET B ultra-edit MRt EEEmN AL R R STt ST,

02 FEFESFS:

A)bash {ESRIE6TTAIMTCHATASRAE T REHERAIR<S, B CENEA

B)pythoniE = TE BT ES RSN SAFFEI RERLSHER TR ¥, 2%+ (learn python the hard way)
QX ERE ISR HIIE Fhzl BAICE SR RS RA R X— MU EES B L.

0.3 IHEHEAIRTIMIRIH S
Materio Studio, PAVASP, VESTA, VMD,Molden,Xcrysden,

FFAT AR R AR
A)FREFSpythonfISE 5B RMSAT T idEE C)VASPASINSIIEAF TFHIT?

Ex1

1Eex1 3P BN TSI TAMHWEINCAR KPOINTS, POSCAR #1 POTCARIXPYANZ{4-

1.1 INCAREESEHIFNIE MR eEeiF 5Lt/ WERENABREA RN, BerFIERNISMEARTISIGMASEEAC T O AIEX M ESHET AN ENERETHIERAIRE.
1.2 KPOINTS ig{F gamma centered #1 monkhorst BX5!, FHFAEERIEFIKRIRIFRIE 70 Egamma centered;

1.3 POSCARAABES S IES =R B, A5 B ATEPOSCAREEETS Cartesian TS FAD SAANINE !

1.4 POTCAR AEE AR HEZAIPOTCAREHEEZRA I AR A Dl AR MR R IRSS=SEEEAIPOTCAR!

FFAT MR E SN TR XA FNSZ 3 VASP AT MEAY DI AR S 7 X NS RSB TERS . KmCEX A& rubbish in, rubbish

out!


http://www.bigbrosci.cn/sy
http://www.bigbrosci.cn/story
http://www.bigbrosci.cn/LVASPTHW
http://www.bigbrosci.cn/joblist
http://www.bigbrosci.cn/zsjy
javascript:void(0);

Ex2
2.1 EIEARIinuxigEfp<:ls mkdir, cat, grep, cd, mv &
2.2 YIS orERR SOl ERA S,

FTEAT ILInuENEAEREAE FE SRR inux FISEER FAIRER R Rt SRR SRR E goog e M ERE TR,

Ex3
3.1 Z&{#FHEman command &i& command —help #H— ARSI ERTIRE
32 Feed P ESTOEINH IR

F5eAT A orE A +sedip SN AMEINE FFEMinuwdNE N9 SBH—SHITHR.

Ex4

4.1 B SER SR o BT R BRI

42 Sed ZITHFHENE

43 FLEE TR RRASENNER LMETEATHAE,

FIEATERS (RG-SR A REA e E R TR el — N R IR,

Ex5

5.1 IERESHIERER (AN A A eSS BB IT TR,
5.2 EEOSZICARFETHHEARE

5.3 OSZICARFHILEERZEFIOUTCARFAIRINEERS TABE,

54 OSZICAR HIEE—FIRIRAIALGOREIR( &2 DAV,RMME) EALE;

5.5 Grep sigma--> OUTCAR iX/Mp<S4avd A aE A RENGEE;

5.6 Grep,head, tail LUS@IT | 157 Mm-S ERBRESIATS T EEAIC.

SIS AT XIOSZICAREFEA AR 7 VASPE ST R —N

Ex6

6.1 OUTCARRIXIKHTEE TR
6.2 F2grep + XERENE SO EABNMEINES,



FFEATIINRT VASPEREEATEH M F B RERYF S - S AR EEAYEE.

BE

BIES— FRIE6 T LARETS PRI HEH N E S BRHYKERGZERT TR
5N =R EFRSX A Density Functional Theory:A Practical Introduction g FABEERIAF ST BRI SV ENEIHE, M HREIRAER ATFFSELR T ENXWiley BN,

EAIMGEQQETER MG,

MFFIVASP—EEEFIAFERS. VASPERIRSING BCRILIFAZRES) FRIERESRL. N IS REA K (e E R CATN S S C R EEEHEEEE
oogleEEEHFRE. RERFATER EHEERNAS REHFIASARE MEIRE SRR B A SEEIRT.

—#&: Learn VASP The Hard Way (Ex8) : SEURTFAEBAUERE T—#5: Learn VASP The Hard Way (Ex6) : OUTCAR HEARZ

WMANFrE: KITRMERBIRAT ZICPEH: 160367725
CI VS AR ERRe RS


http://www.bigbrosci.cn/newsitem/277897605
http://www.bigbrosci.cn/newsitem/277897603
https://www.aliyun.com/jianzhan/webdesign
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