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@ Quantum ESPRESSO Workflow/etup = O X
Preset Optimize(Atom&Cell) (modified) #oflobs: 4+ 1
(") Enable parameter /structure scan
1st job +
Task Optimize(Atom&Cell) t 40.0 Pressure [kbar] 0.0
(Suggest: 39 Ry)
Charge [g] 0. ("I Manually specify cutoff energy Phonon (DFPT)  Disabled v
# of bands Default + Kpoints  Monkhorst-Pack » [[J Use Bravais-attice index
(7x7x7)
Spin Non-polarized
Pseudopotential Properties
Type Al v (Joos ([) Charge density (] Phonon DOS
3 — PDOS Lowdin — Potential/ =
Functional Al ) e J Work func [_JPhonon band
Pseudo file  pbe-*rrkjus_psl. *.upf nd structure [ Dielectric func  [(JNMR
Precision Low v B Metal Details...
Import... |v Export... OK Cancel
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1) General
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Coordinate {Initial |
= (Inital) B Slab [A] Vacuum [A] Total width [A]

Coordinate (Final

11.315993 + 10 = 213159
Log 2
Position | Adjust center of slab to center of,
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@ Quantum ESPRESSO Workff Setup - O X
Preset Optimize(Atom) v (modified) #oflJobs: 4+ 1
(CJEnable parameter/structure scan ~ Config..

=t

SIE N

1st job + 1 -
Task Optimize (Atom) v t 40.0
(Suggest: 39 Ry)
Charge [e] 0. [[IManually specify cutoff energy Phonon (DFPT)  Disabled
# of bands Default v Kpoints  Monkhorst-Pack v [JUse BravaisHattice index
(6x6x1)
Spin Non-polarized v
Pseudopotential Properties
Type All v (JJoos () Charge density [ Phonon DOS
2 — PDOS Lowdin — Potential/ —
Functional All [J = J Work func [_)Phonon band

Pseudo file  pbe-*rrkjus_psl. *.upf structure [ Dielectric func [ JNMR

Precision Low v EMetal Details...
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@ Replace Molecules - O x
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g As
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Uw 2oL, S3TDEET« > RUTEENKELE., RITEeIUvIOLET, KAF1—KUT
JLDRTETCEHERERZE LSRN > EEE(E. 8 CPUOVDIRIE TSRMIEEMNMND., F£IEXE
UDBEBEB RSz (20 GBFEE. Precision [Low] T14 GBIEE) . + R AEVUE
#H LU CLWRWY S D TEITURES(IEQuantum ESPRESSONEER T I B3HZENHNDET,

(ZDHZBEEIETOTRICDWVWTI—DIJO—E CPrecisionz [Low] H [Extra-Low] (C

'EE L/ t < E é (, \) | @ Quantum ESPRESSO Worldiow Setup - m} X

Preset Optimize(Atom) v (modified) #ofJobs: + 1
() Enable parameter /structure scan Config
1st job
Task Optimize(Atom) 50.0
(Suggest: 43Ry)
Charge [e] 0. [[IManually specify cutoff energy Phonon (DFPT)  Disabled
# of bands Default v Kpoints Monkhorst-Pack v [JUse Bravais-attice index
(3x3x1)
Spin Non-polarized v
Pseudopotential Properties
Type Al (Jpos [ Charge density (] Phonon DOS
— PDOS/Lowdin — Potential/ =
Functional Al @ e J Work func () Phonon band
Pseudo fle  pbe-*rrkjus_psl. *.upf ™ (C)Band structure [ Dielectric func [ JNMR
Precision Medium v E@Metal Details...
Reset... Import... ]v Export... I 0K Cancel
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| @ Quantum ESPRESSO Workflow Setup
|
| Preset Optimize(Atom) ~  (modified) #oflobs: + 1
|
‘ [C) Enable parameter/structure scan  Confia.
/\\) 1st job + H -
Task Optimize (Atom) v 50.0
- (Suggest: 43Ry)
| Charge [e] 0. (D) Manually specify cutoff energy Phonon (DFPT)  Disabled
1
1
) | # of bands Default v Kpoints  Monkhorst-Pack v [JUse Bravais-attice index
] (3x3x1)
: Spin Non-polarized v
: Pseudopotential Properties
i Type Al v Ooos () Charge density (7] Phonon DOS
1
| s — PDOS/Lowdin — Potential/ =
i Functional Al O e U Work func [_JPhonon band
| Pseudo file pbe-*rrkjus_psl. *.upf (C)Band structure [ Dielectric func  [(JNMR
Precision Medium v @ Metal
Reset. Import... IV Export...
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@ Quantum ESPRESSO Workflow Setup = m} X

N
[ preset Optimize(Atom) ~ | (modified) #oflobs: 4+ 1
| A [ Enable parameter fstructure scan Config...
: _____ ; | 1st job + - |
: i | Task Energy ~ 0.0
: : Charge [g] 0. Cm SPeCiTy CLTOTT energy Phonon (DFFT)  Disabled ~
e Cagssd i ( ( ( # of bands Default ~ Kpoints | Monkhorst-Pack ~ [ Use Bravaisattice index

( ) ) (xaxy)
Spin Non-polarized  ~
[ = R 4 Pseudopotential Properties
< Type Al w [Clpos [CJcharge density (| Phonon DOS
{ { g = ( = § PDOS/Lowdin Potential/
7 I == | Functiona I Al v O therge Oiork fine | Phonon band

\ | i A ) 3
% d Fe 4l = ) % #,A aiw i ) Pseudo file  pbe-*rrkjus_psl. =.upf ~ [()Band structure [ Diglectric func [ NMR
9 d "} " . J '\} .
Predision Medium v Evetl Details...
Reset... Import... |v Export... 0K

m winmostar copyright 2008-2025 x-Ability Co., Ltd.

18



IX.fasR A

1. eI )Y Dwork3_QE_RelaxDIREENEND(CZ(L LTz, fEZIA AT

work3_QE_Relaxz2oUw 2oL, Z9>3>dDLog(Extracted) = Uw O ULET,
JTwvEI3FHURIID ) Z—Dig&(ELogz o) w )
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] DITDEZAELFXT,
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Options ¥
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wor k2 _BE_Relax
wor k3_BE_Relax
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) work3_QE_SCF
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AEE 2
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AL (work3_QE_Relax)

d Coordinate (Initial)
d Coordinate (Final)
[ ™

s Log

I Log (Extracted) (
SCF Energy Change
H Animation

'= Show in Explorer

y —

hartree contribution
®Zc contribution
ewald contribution

148172 96444354 Ry
—-2036.43796153 Ry
11179.87703572 Ry

convergence has been achieved in 25 iterations

Total force = 0.006035
the Fermi energy is 3.
total energy

gztimnated =scf accuracy
smearing contrib. (=TS}
internal energy E=F+TS
The total energy is F=E-TS.
one—electron contribution
hartrese contribution

=z contribution

evald contribution

nu -~ noo

Total SCF correction =
696 ev

—-4695 50771719 Ry
1.9E-09 Ry
—0.35897445 Ry
—4695 ., 14874274 Ry

E iz the =um of the
—-28651.64378005 Ry
14813.00637303 Ry
—2036.43708677 Ry
11179 .92575105 Ry

convergence has been achieved in 19 iterations=

Total force = 0.003330
the Fermi energv is

total energy =

Total SCF correction =
3.8694 ev

—-4695 . 50772046 Ry

0.000136

following terms:

n.ooooe9

ESLiloted =CI aCCuracy
smearing contrib. (-TS)
internal energy E=F+TS
The total energy is F=E-TS.
one—electron contribution
hartrese contribution

®¥c contribution

ewald contribution

SR Tl N

—0. 3589644 Ry
—-4695.14875402 Ry

E i= the =um of the
—28651.49403022 Ry
14812 .92613818 Ry
—2036.43591419 Ry
11179 85505222 Ry

convergence has been achieved in 20 iterations

Total force = 0.000995

bfgs converged in 26 =cf cycles and
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AE,qs= Eptrco — (Epe + Eco)

T lew T amoss
Pt (11 1)E(CCODFHIRE UIeBEDE T RILF—  -4695.49122713 [Ry]

3 Pt (11 1)EANIRDETRILF— -4649.83181654 [Ry]

Eco COEDFIMIIRDETRILF— -45.53637850 [Ry]

N IRETITRILF— -0.12303209 [Ry] = -1.67 [eV]

KEOFIET AL, [3-1.67 eVERDELR (BHEIREEEKLET) . EAOZHRC(I
W)l | MEEZREHEUE U, BEEES U THELREARERBENESNET. &
5. EREE U TXB[1]TE-1.76 eVHIREENTLET,

[1] YY. Yeo et al., J. Chem. Phys. 106, 392 (1997)
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