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ZHELY, Quantum ESPRESSOZ A Ah—ILE %,

@ LI FOURL&EYALpbe-n-van.UPFZAFEL.
Quantum ESPERSSOA > AL—ILI7A4ILF D T DpseudoZAILF [CAN
WinmostarzB {2 &4 5.

http://www.guantum-espresso.org/pseudopotentials/

PSEUDOPOTENTIALS

Admin PP Database

More about pseudopotentials

Naming convention for the pseudopotential
PSLibrary

Unified Pseudopotential Format

Standard Solid State Pseudopoteniials (SSSP), a collection of the best verified pseudopotentials,
maintained by THEOS and MARVEL, can be found, together with tests, on the Materials Cloud
(materialscloud.org)

PAW datasets for rare earths can be found on the web page of VLab at University of Minnesota

More information about pseudopotentials in general, the naming convention adopted for
pseudopotential files, the Unified Pseudopotential Format , and on other pseudopotential
databases, can be found via the links of the menu at the left.

Important Note: although most of these pset fals were or used with satisfactory
resuifs in published work, we cannot give any warranty whaisoever that they fit your actual needs.

(last updated April 7, 2016)
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Clazgification controlled b req Dal Corso

&1.phe-n-van.UPF

Peeudopotent ial type: ULTRAS
Method: Yanderbilt ultrasoft
Functional twpe: Perdew-Burke-Ernzerh
Wonlinear core correction

zealar relativistic

[Al.pbe-n-van.UPF|
RV ILIRTE

Origin: Original OE PP library

Generated by Yanderbilt code wersion 7.3.5

Wore Information: &l.pbe-n-van.txt
Uploaded by Erica Widal

Clazzification contralled by Paolo Giannozzi

Al phe-rrkj. UPF
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fEmE LA IZTISpace Group M TP1IMDIREE T, BFEHIZa=5.411, b=5.411
ZHEL. Next1Z29Uvo9 %,

Step 1/4 . Lattice

Lattice
Crystal System | [001-230] : Al Systems W
Space Group |1 w [P 1 W
oetting 1 W

Lattice Canstants

=] b -
>‘ Lerethi &) 5411000 5.411000| \E.DDI]I]I]I]
or T

Anglet” 790000000 q0.000000 q0.000000

<+ Back ‘ Mext »> k
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File Edit Wiew Tool
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5.411 5,000 90.000 90.000 90,000

Return To Winmostar

(B3I (®)B52
Zoom 1

Aitom 0.25

Bond 10

Connect 115

13t

Step 2/4 . Asvmmetric Unit

#dd Femaove

Al n.onoono

n.ooonoon

Lattice Constantz

Tranzlation Wector
5411 0000 0.000
0000 5411 0000
0.000 0.000 B000

<4 Back

Mt >

G411 6411 5000 90,000 30.000 30.000

alumber of Atoms (displayed)
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[Tool > Insert Vacuum &R 5, Z2HIZIITEZOVIFERT S,

FEREILEINLEZ

BERATE—FIE®RT D)

File Edit

View | Tool

Return To Winmaostar

Cleave Plane

Insert Vacuum

'9 |:| E:
0.000 | Zoon

Symmetry must be discarded before inserting

Wiew Return To Crystal Builder

EI ull I (JBS1 (@)BS2 Gonnect | 115
Lattice constant 5.411 5.411 5.000 90.000 90.000 90.000 Zoam|1

5.411 0.000 0.000

0.000 5.411 0,000
T 0.000 0.000 5.000 Atom 0.25

Eond 10

Irnsert vacuum

: fixis Ox Oy @z
vacuum. Do ypu really want to discard symmetry?
Bulk [A] Vacuum [A]
5.000 + 0000

I LWAZ(IN)

Autamatically ghift to center
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Shift

Reference plane

Baze ® Center

0K

<4 Back ezt >3

Lattice Constants
G411 5411 5000 90.000 90,000 90000

Tranzlation Vectar
5411 0000 0.000
0000 5411 0.000
0.000 0000 5000

4Numher of Atoms (displayed)
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Vacuum®@DIEBIZ17.5EA AL EEXEBDESEZTEET D,
OKZHITELEZRERFEAT—FIIRTL.BREILFETIZERET S,

View Return To Crystal Builder

a /b |c [ IBS1 (@ BS2 Connect | 1.15
i "
Lattice constant 5.411 5.411 5,000 90.000 90,000 90.000 1 -
Ty 5.411 0.0 D.000 Zoam 065 -@ 4?\/
T 0000 5,411 0,000 3
0.000 /000 22,500 Aitom 025 J °
Eond 10 55}

Insert vacuum

iz % Oy w2
= Vacuum [A] Tatal Width [A]
b 17800 =8 = 22400

|
[]iiutomatilally shift o center)

Shift naon =

Reference plane

Base ® Center

oK I

<4 Back Mext »>

Lattice Constants
5411 6411 5000 30,000 90,000 90,000

Translation Vector
5411 0,000 0.000

b nonn 5411 0.000
nann o.onn 5000
L L:Jumber of Atoms (dizplayed)
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fHERE LA IZTNextZHL . 2/4 StepFE THED
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File Edit Wiew Tool Return To Winmaostar

a|b c {JBS1 (e)BS?  Connect 115
i A
Lattice constant 5.411 5.411 22,500 50,000 50,000 90,000 \
Tv 5.411 0.000 0.000 Zoom 055 -2 _‘?u
TV 0.000 5411 0,000 3
TV 0,000 0.000 22,500 Btam .25 qﬁ' o
Eond 10 S5
Step 2/4 0 Asvrmmetric Unit
Add Remawe
Btom ks
Al 0.000000 I 0.0 = I

| Mext > I
Lattice Constants

5411 5411 22500 9040 50.000 30,000

Tranzlation Wector
5411 0000 0.000
0000 5411 0000
0.000 0.000 22500

glumber of Atoms (dizplayed)
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Repeat#izaFFl. bARENEN2EL .. NextEH T,

File Edit View Tool Return ToWinmostar

a blec (JES1 (®ES2 Cannest 115
i o
Lattice constant 5.411 5.411 22,500 90.000 90,000 90,000 3
T 5.411 0.000 0.000 Zoom 0.5 -@ 4;9”
T 0.000 5,411 0,000 3
T+ 0.000 0,000 22,500 fitom 0.5 _ °
Bard 10 [ 5§
Step 3/ Options
oo -1 +
0000 L=
0000 L=
0000 L

| Mexct = I

Lattice O
5411 5411 22500 9040 90.000 90.000

Translation Wectar
5411 0000 0.000
0.000 5411 0.000
0.000 0000 22500

Mumber of Atoms (digplayed)
3
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SaveZz L. CIFFi¢ R TIRET 5, CZTIE{RIZ. al_slab.cifELND B HI THRET 5.

File Edit View Tool Return To Winrmostar

alb c [ JBS1 (@BS2 Caonnect 115
i A
Lattice constant 5.411 5.411 22.500 90,000 90,000 90.000 \ \
T 5.411 0.000 0,000 Zoam 015 -@ 4?‘
T 0000 5.411 0,000 3
T4 0.000 0.000 22,500 fitom 025 09 ®
Bond| 10 e

Step 4/4 . Save

Format: | GIF W
Save az P11 CIF

<< Back Plewxt =

Lattice Congtants
5411 5411 22500 90,000 90,000 90,000

Tranzlation Wector
54110000 0000
0.000 5411 0000
0.000 0,000 22500

Mumber of Atoms (displayed)
3
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Mark. \
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%9, ['Output DirectorylIZICreate]. [Preset|IZ[SCF1&$8E 9 %,
RIZIBasic]27IZT. K PointslIZl Automatic1Z$§EL. FDTFIZI6 61110
(RAR—=ZXYPY) EANT B, (CORFRTIPreset1MFERRILI (custom)IZTEHB)
No SymmetrylIZFxvo% AL, [ Automatically Convert to Primitive Cell |®OF v

DENT
®

Ouatput Directory

Preset

[

2016/07/01

Create

3CF

Calculation SCF w | Total Charge [g] o,
fukomatically Set # of Bands Mo Swrmmekry
a =11

k. Paints

Quantum FSFRESS0 5S¢

MPT
Z5M Cptions | Attributes

Aukarnatic W nore
661110 none
none :II
[ ] automatically Detect ibray

| Sek | Cancel 14
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constant-NE+5.3

[Advance ]2 71ZT. IOccupations =l Smearing].

[Mixing Betall=l0.31%6E 3 %,

Basic | Advance | Dynamics | ESM

Cukaff Energy [Ry]
Wave Function |20,
Chrage Density |80,
Convergence Threshald
SCF (Energy) [Ry] |1d-6
1d-4
1d-3

Electron Max Skep 100

Cptions | Akkributes
Occupations
Smearing
deqgauss [Fy]
Mixing Beta

Mixing Mode

widW Correckion

Smearing
Methfessel-Paxton
0.03

0.3

plain

all

MNone
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[ESM1427(ZT. lEnable ESM MethodJIZFzvo% AL,
[Boundary Condition]IZ'Vacuum-slab-metal (bc3) 1ZEE T S,

| Basic | Advance | Dynamics | ESM | Options | Ath'ibutes|

Enable ESM Method [ Enable Constant-
Boundary Condition ['u'amum—slabﬂneml {bc3) v] 0.
0. Enter Relative Potentia
Citation
M. Otani and O. Sugino, PRE 73, 115407, (2008).
M. Bonnet, T. Marishita, Q. Sugino and M. Otani, PRL 109, 266101, [2012),
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[Attributes |27 1ZT. Pseudo Potential [l pbe-n-van.upfl%
BET o
X EWNGEE. P AOFIEIZH U pseudoT 7 A ILEpseudoTA LA [ZFEHAL
Winmostar& B{2E19 5,
RIZ.ATDOISet) THRET S,

L Quantum ESPRESSO Setup - O

Qukput Direckary Create v
Preset {cuskom) v Use MPI z

Basic | Advance | Dvnamics | ESM | Options | Attribukes

Mass Default W
Pseudo Potential pbe-n-wan,upf W
Cpen pseudo Direckary,.,

Akorm Mass Pseudo Pokential

AL 26,98154 | Al.pbe-n-van.JPF

> Sek Cancel
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[E{A >Quantum ESPRESSOETI1ZEIRT 5,
EITRIZ, F7MIWVERETHIHENINSDTIEILNEL., BRIZAF T TRET %,
Z_TlE{xIZTal_slab v0.pwinl&9 %,

) [EE(S) | =DfT Fa2—RUFILT) ~ILTF(H
BREILSY

Quantum ESPRESSOF—TJ— = 2
Quantum ESPRESSOZET
pwout 7 7 -TILARE

A — b

Vﬂl

FDMMNESF—TJ— b CHE
FDMMNESEST
XAFS A4 )L
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HERT#%. TE{A>Quantum ESPRESSOX—7J—FK>

[Basic A7 IZ& L Tl Calculation ] IZI Relax | % 3& 53,

O s Quantum ESPRESS0 Setup

Cukput Direckory Create b

Preset feustarn) v Use MPI z

Basic | Advance | Dynamics | ESM | Options | Atkributes

Calculation Relax rge [e] .
Automatically Set # of Bands Mo Symmetry
g # of Steps 50
K Pairts Automatic w | Cell Dynarnics none
cellin Ion Crynamics none
nione

[ ] automatically Detect ibray

Sek

BREILY.

- o IEN

Cancel
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[ESM 1427 (ZH L TIEnable Constant-plIZF T voE ANS,

[Enter Relative Potential... |9, E# (0.0 V) LT3 EDH D774V ERE I NS,
FIZEDTal_slab_v0.pwout]ZFEEL. [Relative Potential ]120.5 [V]Z3EEL. TOK | ZF# T,
BERNBEHRTHIAT7AIHAHERTLHOTIHIL IZIUvIL., [Set )%,

| &) Quantum ESPRESSO Setup =N B ==
Output Directory
Preset (custom) | [CuseMP 1
| Basic | Advance | Dynamics | ESM | Options | Attributes | A

Enter Relative Potential /I @

Relative Potential [V]: 0.5

e—
Enable ESM Method Enable Constant-u
Boundary Condition ['la'amum—slab—meml {bc3) v] Target Fermi Enefny [Ry] . 18619
0 [ Enter Relative Potential...
M. Otani and 0. Sugino, PRE 73, 115407, (200&).

M. Bonnet, T. Morishita, O. Sugino and M. Otani, PRL 109, 266101, (2012).

Citation

H'] The reference Fermi energy and relative potential would
W pesetto -3.033 eVand 0,500V, respectively.

)

N

[ st ][ cone
__ ‘
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[E{A >Quantum ESPRESSOZET1ZEIRT 5,
EITRIZ, F7MIWVERETHIHENINSDTIEILNEL., BRIZAF T TRET %,
ZZTlE{xIzTal_slab_v05.pwin &9 5,

) |BHE(S) | =it Fa—BUPILT) ~ILT(H]
HeEILSY

Quantum ESPRESSOF+F—T— = 3
Quantum ESPRESSOZET

pwout 7 7 -TILARE
A — b

Vﬂl

FDMNESEF—J— | v PHF
FDMMNESEST
XAFS A4 )L

e
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STERT %, TE{R> 12 R—k>Animation(pwout) 1Z:EIR T 3,
TIAILNTERIDGEDH A (al_slab_v05.pwout) ME XN BD TEDFEFEFL,

Animation A KoMDY ALDIHS L BHIZI[ETotal ChargeMR RSN THY. A TD
TILE Tl %E S ETotal ChargeDEILE T ST THER T HZEMNTES,

IPFIAE) RELE) #FEz. BTN QML) oWz MD(M) BF(S) EOf Fi-HIFILT AJLFH)

= & e & 4 H
(JBS1  (@)BS? 115 | Connect
Add | Del | -GH3 | -G2H3 | -GEHE | -CH3 v|Rem |H 1 v|Chne = . )
e O . . - O %
Cr¥winmaosS¥al_slab_v0S pwout Animation
Winmostar 4 AL4 107,93 0 0 0 O Ci¥winmoz i¥al_slab_w 05 pwout QE Relax
Reload | Reyyin™ -

1-2-1-1 Leng=5.4135 Ang=0 Dihed=0 Lper=-999 AL
= 0.000184 Chargefl n.0000

STEP= 1 Etot= -4%.00345514 Ry

0.000219 Charze= §-0.0315

0.000203 Charse=

vaol=2,635.0165 Rho=0.068
STEP= 0 Etot= -48.83328202 Ry Ftot |
Fiot= 0.000229 Charge= = -0.0184
t |

Excel
C% @ b
\\\ : Quit
bfez converged in 1 scf cvcles and 0 bfgs steps 9
o, N S S S S G S B S B B N N S S e

y l I
| : I
I 0033800000 i
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[ & {& > 4 > 7R—k > Difference Density/Energy(esml)1%:&iRL . P EL
f-esm177AJL(al_slab _vO ge data/wm.esml)Z. XRIZENAIEE0.5 VDesml
J74J)L(al_slab vO5_ge data/wm.esml)%EiRI 3,
%ﬁbb\@*r/br?h\_dath\") ERDLIGEBREBEL LY. EIRILFT—
mniELN D,

.:.:'Cli zZ= 0(Z770)1_L%)75\¢'5&l EBHISERSh TS AITERSINI=0LY,

Difference Density/Enargy o IEN

¢ Charge Density [0.1 ¢/A], Difference Potential Encrgy

| | (-
-10 0 10
Position (z axis) [A]

Differenc
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