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Figure 3. Free-energy change of the formation of the {1 = 1) Aw/
T10,/Mo(112) surface with different compositions as a function of
temperature at the experimental oxygen pressure of 2 x 107% Torr.
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{a) Top view

(b) Side view

J. Phys. Chem. B, 2005, 109, 19270
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* N,=N,=3 total 9 k points
* including I" point
* 3 irreducible points
* weighting factors
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* excluding I" point

* 3 irreducible points

* weighting factors
o,=1/4,0,=1/2,0,=1/4

e B

n/a

®]

Tt/a

m/a



Total energy(eV)

-10.2

-10.3 -

-10.4

-10.5

-10.6

-10.7 -

-10.8 -

-10.9 -

T

0

T ; | ; T ; T
4 6 8 10

Size of k-mesh

TeE A AH A e B B K -mesh K /N AR AL 17

12



4. Cutoff energy X/MAYIZEE -

R AR/DNEREE M A HE S RAEENTEERE,
A, ERPFHETEIERN—NMNEESH.

Hig PBERBATEERETE, EBERK/DRE
THEFFEHENEE, FRHEEABZTENESK. N

T HBK .

— AR 9 AT R P B R 2
(ERE, THEF AR R E

Bt 2B, FEBREH
HER/PHIBZEBERTE, F5h
EY: P

ERE, BT EAAEE

B SIS, AT IR A




AETEREREEBHN, F&ENEER, X TVASP,
EREFRT, BRHRFTEFERNPIEERE, XXNTRES
BWHEEREBH. HRENXL, BERKNTHESK-mesh X
MHITERML, BRIEIE SRR E BB KSR DU R < (BH
fRE S BE RS Z 1meV/atom).




Total energy (eV)

-10.55

-10.60
-10.65
-10.70 -
-10.75 -
I\
-10.80 - = m
| ! | ! | ! | ! |
100 150 200 250 300
Cutoff energy (eV)

FEARAE JE BE & FE cutoff energy X/MIZRALIF L



5. VASPHI )\ Fia 3215

BMAXFCUF 2 L TRE)

INCAR : HREFNREH, BE T IHESHLLBR;
POSCAR : #HI#R X, FERBFEEBRE. BETR

RAKH. LRSS ETHRF5;
KPOINTS : K€ X3, FTF3hE XM E 3hr=4;
POTCAR : & JE-FHIBEH € XL

b}




B

OUTCAR : X ERHXMH, BETHEEERFER;

OSZICAR : it EEERREERER;

CONTCAR: W& AEHT—R R (8L, 7 T4:5);

CHGCARHMCHG : B %,

WAVECAR : ¥ B U

EIGENVAL: iR &KRRREEARIHE, HT&Hae B

XDATCAR: #ZHERE TR &R B RS B (5 B HF, ﬁﬁ?
Bh 15

DOSCAR : &FEER..




POSCARX N A VWHH:

Silicon bulk (Title)
2.9 (Scaling factor or lattice constant)
0.0 1.0 1.0CGE—FEBRERTR)
1.0 0.0 1.0 GE=APBERENTN)
1.0 1.0 0.0 GE=PRBAENT M)
2N ETHE UKETHR)
Selective dynamics(FRaN AR FATE LA, WREIXIT, NRRAEMRA)
Direct (RZSHT R KA BUAEER, WRABANCar, NATREANR)
0.125 0.125 0.125 T T T (FJETHR LT H AR BOTILAL)
-0.125 -0.125 0125 T T T



surface of mgo(100) (2*2)Mg
1.00000000000000

5.9459999999999997 0.0000000000000000 0.0000000000000000
0.0000000000000000 5.9459999999999997 0.0000000000000000
0.0000000000000000 0.0000000000000000 20.0000000000000000
20 20 (A RPAE2MITR, &FEHNETEHEZHIN20, 20)
Selective dynamics
Direct

0.0000000000000000
0.5000000000000000
0.5000000000000000
0.0000000000000000
0.2500000000000000
0.7500000000000000
0.2500000000000000
0.7500000000000000

0.0000000000000000
0.0000000000000000
0.5000000000000000
0.5000000000000000

0.2500000000000000
0.2500000000000000
0.7500000000000000
0.7500000000000000

0.0000000000000000
0.0000000000000000
0.0000000000000000
0.0000000000000000

0.0000000000000000
0.0000000000000000
0.0000000000000000
0.0000000000000000

eSlies RSy
eSleS Sy
eSS ey

eSlieS M lleS
M M T

eSlieo M lieS



POTCARICAF N B«
VASPEEF A S BRUETBAE, AERERESEEFH
[BAEIHAE—RIT], EHFEEES:

1) EHRAL. DA
USTUJEH | PWO1 USEBAFFEBERE
GGA BN, HEEER,
PRE PAWEBE A B ZREE
B, TMHERKHET
LDA Bz, WHEE, BN
PAW ! B | PW91 BEH
GGA

PBE



2) POTCATH &5 FES & L HIRF LT S5POSCARFAH

gl

surface of mgo(100) (2*2)Mg
1.00000000000000
5.9459999999999997 0.0000000000000000 0.0000000000000000
0.0000000000000000 5.9459999999999997 0.0000000000000000
0.0000000000000000 0.0000000000000000 20.0000000000000000
20 20
Selective dynamics
Direct

3) WM& REFHIEASE, RANTTEFOEIREZE R A BT

4) POTCARZ BRR B R SINCARF GGAFHREH 5B X
%ﬂ—ﬁf;

5) 1§ F zcatmy & 7= M5 IFPOTCARI A% .




U3 31
4. gooooodooooooooon %?;&aﬂ]gﬁ;{&
parameters ftrom P3CTR are:
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LM Langreth-Mehl-Hu
01  Perdew-Wang 91
PE Perdew-Burke-Emzerhof
RP revised Perdew-Burke-Ermzerhotf

ENDFTZ B2RE, EEESPOTCARY K BHREI—F,
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ISMEARIE#:
1) X PEEAAEGARGEE-5, WRBREBKRRS, BFE Pk
REH /DB, FHO;
2) X4k, BEEHO;
SIGMAHBUEH :
SIGMABUE i J& | 2 8+ E A8 B TSI (OUTCARH),
2SN E T BN /N Fimev, BNERKBEEEASHER,




(14) AT ukg ZUAR AL i F 8] -

‘NSW=EEH{

R R B R Fe 3
- IBRION =-1|0/1|2

R T
1-HBIAZR R,
0-53F3h /1 5
1-3K A9 V200 22 B B A B (ST iR i B B ) s
2- R CGHiEm et B (B ¥R P B B ) .
‘POTIM=3{H
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(15) % H ] e8] -

LCHARG =.FALSE. (i HH BB 257 )
LWAVE = .FALSE. (#iHH3E Rk ? )
LVTOT =.FALSE.BiHi#s, RITWEEH)

e

(16) oAt oo BR A :

NPAR =8 (CPUEH, FIHTHENAERH)
LPLANE = .TRUE.(53}/TE %5 %)
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SYSTEM = Silicon bulk
NPAR =8
LPLANE =.TRUE.

Elecronic minimisation
ISTART =0
LREAL=.TRUE.
PREC = Medium precission: Mediun/High/Low
EDIFF =1e-4  converge criterion: default = 1e-4
EDIFFG =-0.02 converge criterion for relation loop
IALGO =48 algorithm (8-CG, 48-RMM)

NELMIN =3 the minimum number of electronic SC steps
ISYM =0 symmetry (2-PAW on, 1-US-PP's on, 0-off)
GGA =91 Perdew-Wang 91

ISIF=3 Relax ions

ISPIN =1

ISMEAR =0 (tetrahedron/gaussian/m-p)
SIGMA = 0.1



OUTPUT CONTROL
LCHARG =.FALSE.
LWAVE = _.FALSE. thei/o costis not worth it.
LVTOT =.TRUE.

IONIC RELAXATION
NBLOCK =1 steps for inner block
NSW =300 number of steps for IOM
IBRION =1 -1:no update 0-MD 1-quasi-New 2-CG
POTIM =0.50  default 0.5 of IBRION=1-3
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22 ] #—No. 136 P4,/mnm
BB H—a=b=4.582A, ¢=2.953A
R A E— Ti: (0, 0, 0)
O: (0.30473, 0.30473, 0)
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1. FEMT, BFEFBREURSDE TR,
BRI EA] M\Materials Studio3REL, EiI/ERET

crystal)3R15 .

BEPFBRREML R T4, B
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2. 1 VASP

F

NN, BIEINCAR,

KPOINTS. POSCARFMPOTCAR

3. i@ﬁvaspﬁ}?




—RIFH T, ﬁﬁéﬁ% R AL E
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134 RAEI R AL I

Bl B — AT, RS R E T

(1) ReTH G2 D IR

(a) BEFEINCARX € LR HIEH, — &=

wHE 2D 5EFHE R —F, FNFERTFK

BRI By 5 B A
NBANDS=120 = -——--- BHY B H NELECT/2 + NIONS/2
LWAVE=TRUE. ------ PRIFIB R
LCHARG=.TRUE. ------ {575 B, 1o 25
NSW =1 - AR E N
IBRION =-1 = - R RFEAAR

G PRITH A S TTHE B R




(b) B RURAL 5 7= ICONTCARSCAF 32 T A
POSCAR {4

(¢) IB1T vasp;

(d) BLHRTEER, BINCAR, POSCAR,
POTCAR, WAVECAR, CHG, CHGCARXH#® &%
H*TF, MINCARSCHA/EI FEE:

ISTART =3 - MWAVECARIEN I BB
ICHARG =11 ----- MCHG@&)\ FE 77 25 B
NBANDS=120 ----- & 20 H W 2T TH AH [F]

(e) BILFTHIKPOINTS X, Falhe Xk, Hlun:




k-points of Si(100)  -—-- Title

51 e K% H

Rece = - Bk R AR K 8] 5 2 (8] AL BR (27/a)
0.0 0.0 0.0 1.0 - k = AR R AT R

0.050.0 0.0 1.0

0.1 0.0 0.0 1.0

0.150.0 0.0 1.0

0.2 0.0 0.0 1.0

0.250.0 0.0 1.0



(f) 21T vasp
(g) BfTvaspbandf2fF, BHIH M AIdat3 44,
originF 122 .

Draw the band structure of VASP
Two files, EIGENVAL and OUTCAR are needed

Spin-polarized calculation(T/F)? (&7 HEEILTTHE)

f

Number of lines along the BZ: (i B X FeER£e L B)

5

K point sequence used to separate lines: (ZZRBRIEZX HF5)
11121314151

Set the Fermi level to zero(T/F)? (G FKFZENEZER)

t

Results are stored in DAT file.

Fermi level: -0.3825 eV
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(a) —4E) B EREEERLE):
izfTvaspchgfE ¥, MCHGELCHGCARX 4-35&
AEHE, & XFrEe B X

Read the data from CHGCAR file of VASP, then output the charge|
densities of certain plane defined by user. Also can calculate|
the difference charge density map between two CHGCAR files. |
Last modified in 18/10/2006 by Yongfan Zhang |
Fuzhou University

Spin polarization calculation(T/F):

f

BN IR A5

How many type of atom in the system: (& RTE &R FMHR)

3
Enter output filename:
chg.dat

In gnuplot format:(T/F)
f

A 3 42)
(R B PRF Ngnuploti )



Lengths of first two vectors:  7.7154  7.7154
Angle between them(degree): 90.0000
Number of atom: 30
Coordinates of each atom:
1 0.629638 3.847029 6.351390
2 0.601369 7.713053  6.259482
3 3.147404 3.841682 6.499098
4 2.864280 7.677446 5.644728
5 0.082416 1.947467 4.999068
Lengths of three directons are: 7.7154  7.7154 18.0000
Grids in three directions: 54 54 126
Steps in three directions:  0.1429  0.1429  0.1429
Volume in A*3: 1071.49259
Select a method to define the plane(enter 1 or 2): (€ X FrE2: 5| i) X 1)

1- Defined by the coordinates of three corners

2- Defined by the positions of three atoms

BT E L= A K AH7)
CBEEX=AET)

1
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(b) =4 % K
L{Tvaspcubeﬁ}? MCHGE,CHGCARX 43E
ABUE, AR5 B4 FHgopenmolZ= il B .

Transfer the charge density file of VASP to the format of Gaussian|
cube file. |

|
Note: |

Only test for the cubic, tetragonal and orthorhombic systems!|
Namely, the third vector of cell must be orthogonal to the other|
two vectors, and the first vector is along X direction. |

| |
| Last modified in 23/10/2006 by Yongfan Zhang |

Input and output filenames: CRI Al S X8 48)
CHG 1.cub

Number of atomic type: (B RIEFFEREE)
3

Repeat number along three directions: WE=EANF BT BEH)
111
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X Y Z CHARGE MIN DIST

#

[

B3| ACF.dat3 1,

1
2
3

0.6296 3.8470 6.3514 |4.6215
0.6014 7.7131 6.2595 |3.4403
3.1474 3.8417 6.4991 |4.1537
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@ cms.mpi.univie.ac.at/vasp/vasp/Contents.html

Ne:{t| ﬂl Previ0u5| Inde:{|
Next: New features added Up: vasp Previous: [ntroduction Index

Contents

o New features added

o VASPAS http://cms.mpi.univie.ac.at/vasp/vasp/Contents.html

o VASP 5.2: Manual updates

¢ VASP an introduction

o History of VASP
o Qutline of the structure of the program

o Tutorial, first steps

¢ The installation of VASP
o How to obtain the VASP package
Installation of VASP
Compiling and maintaining VASP
Updating VASP
Pre-compiler flags overview, parallel version and Gamma point only version
Compiling VASP.4.X, f90 compilers
Performance optimisation of VASP

Performance profile of some machines, buyers guide
Performance of serial code

Performance of parallel code on various machines

0 0 0000 00O

o Parallelization of VASP.4

Fortan 90 and VASP

Most important Structures and types in VASP.4.2
Parallelization of VASP.4.x

Files in parallel version and serial version

o

o 0 0
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