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H WONR

(Ptisas)

PresetHh5S0ptimize (Atom&Cel) ZiEIRUE T,
Pseudo file(C(Zpbe-*rrkjus_psl.*.upfz:&#RL. MetallCFTvoZANET,

STEREZELE U GIEZRERTEZWNEES

(FPrecisionzExtra-low|(Cz

\Ebig_o

OKZzJOUwY oL, 3T D/ET« > RO TEHRE ULRETZI VY IULET,

@ Quantum ESPRESSO Workflow Ztup — O x
Preset | Qptimize(Atom&Cel) (modified) #ofJobs: | 4+ I:I -
[C]Enable parameter fstructure scan Config...
1st job T
Task Optimize(Atom&Cel) -~ 50.0 0.0
(Suggest: 39 Ry)
Charge [g] [CIManually specify cutoff energy Phonon (DFFT) | Disabled ~
# of bands Default ~ | K points Monkhorst-Padk w | [T]Use Bravaisattice index
(7x7x7)
Spin Mon-polarized
Pseudopotential Properties
Type Al o [Joos [ Charge density [ ] Phonon DOS
) PDOS A owdin Potential/
Functional Al w | . | Work func [Jrhonon band
Pseudo file | pbe-*rrkjus_psl, *.upf nd structure [ Dielectric func NMR.
Predision Medium W Metal Details...
Reset... Import... |" Export... Cancel
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III.ZRDTESTYU>SD (PtRST)

1. fFE T A IS Dworkl_QE_Relax DIREHNEND (CELLTZE. FETA IS T
workl_QE_Relaxz2oUw 2o U. 7933 >dDCoordinate (Fina)ZzoUwv /O ULZEY,

2. BMEk | IBFEZHRE=OVYv oL, ORI HILEILICRULET, ChEE. [IREDT 7
AR T(E-] EFRmENES. BWEOUY DO UET,

3. Bl | ST &M= w2 L. Miller indices (h k DZZNZMN 1] (C. Minimum
slab size®In number of hkl planes®DiEZz (4] (CZE L. (1) Generate Slab/R5>
B IUVIOUET, T TCOKETIUYIULET,

@ Siab Builder - O X
¥ FOizdb Miller indices (h k1) = S
FEEIAIA (Pt_CO_Ads) Options ¥ 7] Minimum slab size (8) In number of kil planes K
= H AEE (O 1In angstroms 10.
> work1_RE_Relax EHD =2 s I a-ais =1 s 1 =
. d [[JForce c-axis to be perpendicular to a and b axes
p [] convert hexagonal to orthorhombi

ortnornombic
(1) Generate Sl
face configurations iy ] J
TAL gL (work1_QE_Relax)
1 Coordinate (Initial) / L‘b lsb[a]  Vacum [ Total width (4]
Coordinate (Final z 11532730 | + (10 = | 21532730
-
Log | Position | Adjust center of slab to center gif
AT
Log (Extracted)
SCF Energy Change
. . N=6 rho= 13.061g/cm"3
H Animation a= 2.825 b= 2.825 c= 21,533
X alpha= 90.000 beta= 90,000 gamma= 120.000
= show in Explorer
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3. V=ILI\—D @ FEFZHIFR=EI v 2oL, [Do you want to delete or leave group?l &
ForenzSDeleteNF >z 0w O ULET,

________________________________ vy EE
FmfE. @Kz (O Z-Matrix
Elem ¥ i Z
1Pt 0.0000  0.0000  8.6131
2Pt 0.0000  1.6310  B.0000
0.81
1]

3Pt 1.4125 7.3065
7 0.0000 0 B.h327

4 Pt 0. o
5 Pt 0.0000 1.6310 11.3136
£ P 0.81 4,2762
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D TEEEE (Shift+Fs)(S)
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BELIZTEEE(0)...
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SEZEZTE(P)..

H EREFICKEER (28

@ Change Optimizati.. — O *
Solver Quantum ESPRESSO
XYZ Z-Matrix
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Z coordinate Fixed

—

. N
m winmostar copyright 2008-2023 x-Ability Co., Ltd.



IV.:1HED=E1T (PtX5D)
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PresetHh50ptimize (Atom)%ERUE T,
Pseudo file(C(Ipbe-*rrkjus_psl.*.upfz&RL. MetallCFTVvIZANZET,
STERBEZREUTCGHHEZRLE TEZWNES
OKZOUwoUL, S3TDEET+« > ROTHEHENRELUCER., RITZ2IUVIUET,

LEIH? -

(XPrecisionzExtra-low(CZEE L FE 9,

@ Quantum ESPRESSO Workiyf} Setup - O X

Preset | Optimize(Atom) ~ | (modified) #ofJobs: | 4+ I:I -

[]Enable parameter structure scan Config...

1stjob =0 -

Task Optimize(Atom) ~ 50.0 0.0
{Suggest: 39 Ry)

Charge [g] [manually specify cutoff energy Phonon (DFPT) | Disabled ~

# of bands Default ~ | Kpoints | Monkhorst-Pack ~ | [Juse Bravaisattice index
(7x7x1)
Spin MNon-polarized
Pseudopotential Properties
Type All ~ [Joos [[]charge density []Phonon DOS
Functional All ~ [] PDOSQ'CMdIn | &,’;ﬁ??ﬁi [JPhonon band

structure [ Dielectric func MNMR.

Pseudo fle | pbe-*rrkjus_psl. ®.upf

Precision Medium ~ Metal Details...

Reset... Import... |v Export... Cancel
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. {REE | BE&EZVUEY b EOUYOULY—=IVI\—D a8 ZBERHhSRRZIIVIULET,
IKFRIFEF (BEBVWEF) 280UV IL. R EBATEEHNS [0 8] Z0UvVIOUET,
VREE | BEEZEEOmMDEL | BiEEmEITHR(XYZ->ZXY) 20Uy I UET,

L IDF7AN| T7ANEBIDVDAR—bEIIUYVOL. TJ7AILDOTEFEIC [Mol2 File
(*.mol2)] Z#ERUT [co.mol2] EWDTF7AILBTHREFELET,
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Vo223 ~ MOPAC Input File (*.dat,*. mop)
i CNDOYS Input File [*.cnd)
— . . Cr 24 GAMESS Input File (*inp,".gms)
]:"gj.) FFEE[F:‘ Shift+Ctrl+ H 740 Gaussian Input File (*.gjf,*.com)
Mn 25 EIWChemCI‘npu;_File(;..TW[]
; romacs Coordinate File (*.gro)
e' 'IE?ﬁEH%[D} Fe 26 Quantum ESPRESSO Input File (*.pwin,™in," pwout]
— — . POCE File (*.pdb,*.ent)
D TEEZE (Shift+Fs)(5) CAR File (*.can
'CIJ a7 .IE'[ .car) .
— Mol File (*.mol,*.mdl)
TLEEBATEE(Y) Ni 28 SDF File *.sdf ".sd)
BELISTEEE(0)... MOLDA File (*.mid)
. _ Cu 29 Biograph File (*.bgf)
EE/ALVEETE(Q)... CIF File (*.«if)
_ £n 30 VASP POSCAR File (*.poscar)
HEEEZE(P).. XYZ File (*aty2)
Ga 31 Turbemole/XMol File (*.bey)
g3 L ' ) A
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T74 L DFEFE(T): | Mol2 File (*.mol2)
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1. fFE T A IS Dwork2_QE_Relax DIREHNEND (CEL LR, FETA IS T
work2_QE_Relaxz2oUwv 2o L. 7933 >dDCoordinate (Fina)zoUw /O UET,
[BEZ FEESFREFLEIN? | EXRRSINESVWNWARZIVUYIULET,
2. BE | R—=I\—tIZ2ERZOVUY IO UET, CDOEE, [RIEDODTF7AILERTE-] &F
Renres, FWeoUvoOUET,
3. Generate SupercellD«s > RDOmDatb(C (4] GIHEBELZESUCGIEZE<ETSIEE
VWSE(E 2] ) EABUL. OKIRZ>Z oUW I UET,

¥ Jodzhk
FEE )4 (Pt_CO_Ads) Options ¥

& # | E
workl1_RE_Relax
> work?_RE_Relax

< >

TH35s (work2_QE_Relax)
d Coordinate (Initial) A_
H Coordinate (Final) (

s Log

o 6 &8 86
(2]
g

Log (Extracted)
SCF Energy Change
B:ﬂ Animation

N=64 rho= 8.707 g/am"3
= Show in Explarer a= 11,300 b= 11,300 c= 21.533
alpha= 90.000 beta= 90.000 gamma= 120.000
v o
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V. 2OETFU>Y (Pt+CO)
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[FEF&EN | ¥F=—RFEISEEMICEME D v IUET,
2. Distance [A1DEMEIC 3] ZAHD L. OKINI>&ZEDOUWVIULET,

3. MD | F&EHR=U1 w2 L. Species® (unknown) =2 Uw 2%, OKKI>&ETw
DIdE. BREITDNDFDIF7AIVEIBET DY A 7OTWFRREINET, BIOFIETHREFL

o [co.mol2] TJ7AIL&EIERL, KRNI 20UV IUET,

Axis
Ox Oy

@ Add Dummy at Specific Distan... —

®z Oa b

O

X

@ Replace Malecules -

Select species to be replaced

O X

r *
It laced molecules

wWim.save

|j co.mol2
|:] input.wmm
|J pw. pwin

TP &(N): | co.mol2

~| | All Supported Files v
=[4(9)]
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VI.;TED=1T (Pt+CO)

1. 9—0IO0-/ERI>ZIUwHILET, [HESaTEEFLETH? -

WWXZz2oOUw DO UERT,

2. WOrk2 TERTEUSTBE G LRRTH DI, EDFFEFDI—oTJ0O—

1 ERRSNIZS,

S EEEDOOKNS > &

Uy oL, S3TDWED > ROTHEHERELUZE, RTZ2IUVIULFEIT. KF1— KUY

ILDRE CETERETE L IIN D ITHE(E. 8 CPUO DRI C8FEIIEENMMND XTI,

@ Quantum ESPRESSO Workflow Setup - O *
Preset | Optimize(&tom) ~ | (modified) #ofJobs: | 4 -
[JEnable parameter/structure scan Config...
1stjob =
Task Optimize(Atom) 50.0 0.0
(Suggest: 39 Ry)
Charge [g] _ [CImanually spedfy cutoff energy Phonon (DFPT) | Disabled ~
# of bands Default ~  Kpoints | Monkhorst-Pack + | [use Bravaisdattice index
{Tx7x1)
Spiry Mon-polarized
Pseudopotential Properties
Type Al w Coos [[Jcharge density []Phonon DOS
. PDIOS fLowdin Potential/
Functional All w ] P Il Work func []Phonon band
Pseudo file | pbe-*rrkjus_psl. *.upf ~ [IBand structure [ ] Dielectric func MMR.
Precision Medium ~ Metal Details. ..
Reset... Import... |‘r Export... Cancel
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VII.&EF U >, 5A8D=E1T (CO)

1. CtriF—ZHURNAS RSY I U, PURFINTZIEILERLET,

2. Y=II\—D @ RF&HR=zT)wY D%, DeleteR5>&0 )y IFRT,

3. 9—=0J0—-8ENRI>ZIOUVIULFET., [MEZaTZzERITLEITN? ] ERRSNEHD.
WWRXZEOUY DL, D—OJO—-FHEHHHEDOKNT > &2 oUy D&, BT J)VvIULFET,

@ Quantum ESPRESSO Workflow Setup = O X
Preset | Optimize(Atom) ~ | (modified) #ofJobs: | + )
[]Enable parameter/structure scan Config...
E 1stjob — 0 -
Task Optimize(Atom) ~ 50.0 0.0
(Suggest: 39 Ry)
Charge [g] Manually specify cutoff energy Phonon (DFPT) | Disabled ~
# of bands Default ~ | Kpoints | Monkhorst-Pack ~ | [Juse Bravaisdattice index
(7x7x1)
Spin Non-polarized  ~
Pseudopotential Properties
Type all ~ Coos [Icharge density []Phonon DOS

Functional Al ~ O Z’Elggﬂ.owdin O \PN?:rEEETrL‘rc [1rhonon band

Pseudo file pbe-*rrijus_psl. *.upf ~ [IBand structure [ Dielectric func NMR.

Precision Medium w Metal

I ‘ 7 gL ‘ i
| Details...

N—
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VIII.ESFU >, 5H&85D=ET (Pt)

1. 3T A IS Twork3_QE_Relaxz2o w2 U. 7933 >dDCoordinate (Initial)Z= 2
w2 UERYT,

2. CtriF—=RURBNA S RSvI U, CODFEEMBIRUET,

3. YV=I)LI\—DREFZHIR=Z oY D%, DeletehF>z0)wvI%EY,

4. D=0 JO—W{ENRF>Z2IUvIUET, [ESaIzRZTUEIN? -] ERRSINE
5. WAREZIUYOUEYT, [IREOCEILETUZSa TILICEMBAETT, - BEUE
IH? | ERRESNEBSVWWREIUYIUET,

5. TaskZEnergy(CEEULFE I, OKNY>ZoUw D& RITZ2OIVvVIULET,

@ Quantum ESPRESSO Workflow Setup - O *
Preset | Optimize(Atom) ~ | (modified) # of obs= R :
Enable parameter fstructure scan Config...
A
1st job
e Task Energy 50.0 0.0
] : : 47 Ry)
Charge [e] _ T IManual y specify cutoff energy Phonon (DFPT) | Disabled ~
# of bands Default ~ | Kpoints |Monkhorst-Pack ~ | [JUse Bravaisdattice index
(2x2x1)

Spin MNon-polarized
Pseudopotential Properties
Type Al ~ oos [Jcharge density | Phonon DOS

Functional All ~ O Z’?ggﬂ.owdin O \Pm?:fagifc [Jrhonon band

p ) p Ay el | s Pseudo fle | pbe-*rrkjus_psl. *.upf ~ [JBand structure [ ] Dielectric func NMR.
) ) > : 5 ._ - , . ‘ )} Precision Medium v [Metal Details...
Reset... Import... |v Export...
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IX. FE SR AR AT

1. fFE T A4 LS DO work3_QE_Relax D iR & HEND (C &
work3_QE_Relaxz2oUwv 2o L. 7933 >dDLog(Extracted)ZzoUw O ULFET,
(FLogZz2'Jw )

ITOEZAETUET,
Fi21&2%Zwork4_QE_Relax. work5_QE_SCF(CDWTCHEREICEUE T,

JTv>3aFIURIO ) =—Dina

—&HBHERCHRUEZ [ total energy

U, FETJAILHAT
(7O

Total force = 0.003330
the Fermi energv is

| total energy =

PRI (work3_QE_Relax)

d Coordinate (Initial)

convergence has been achieved in

¥ F0izhk @ Extracted Log (C¥winmos11¥UserData¥Pt_CO_Ads.wmpjdata¥work3_OE_Relax¥pw.pwout) -
FEETILH (Pt_CO_Ads) Options ¥ hartree contribution = 14812 96444354 Ry
. o~ ®Zc contribution = —-2036.43796153 Ry
&t R ewald contribution = 11179.87703572 Ry
work? BE Felax convergence has been achieved in 25 iterations
S Total force = 0.006035 Total SCF correction = 0.000136
wor k3_RE_Relax the Fermi energy is 3. 8696 ev
war kA_BE_Re lax | total energy = —-45695 50771719 Ry
eztimated scf accuracy < 1.9E-09 Ry
© work3_0E_SCF END smearing contrib. (-TS) = -0.35897445 Ry
internal energy E=F+TS = —-45695 14874274 Ry
The total ensergy is F=E-TS5. E i1z the sum of the following terms:
one—electron contribution = —-28651.64378005 Ry
hartree contribution = 14813 .00637303 Ry
v =C contribution = —-2036.43708677 Ry
£ > ewald contribution = 11179.92575105 Ry

19 iterations

Total SCF correction = o.ooooas

3.8694 ev

—-4695. 50772046 Ry

ESLilated =CIL acCurocy
zmearing contrib. (-TS)
internal energy E=F+TS
The total energy is F=E-TS.

d Coordinate (Final)

Log

y —

Total force = 0.000995

bfgs conwverged in

'= Show in Explorer

VU winmostar copyright 2008-2023 X-Ability Co., Ltd.

I ( j one—electron contribution =
Log {Extracted) hartree contribution =
] HC chtrlhutan_ =
SCF Energy Change ewald contribution =
tj Aramabon convergence hasz been achieved in

26 =cf cycles and

2L 10 oy

—0.3589% 644 Ry
—-4695. 14875402 Ry

E iz the =um of the
—28651 49403022 Ry
14812 .92613818 Ry
—2036.43591419 Ry

following terms:

11179 85505222 Ry

20 iteration=

Total SCF correction =
25 bigs =teps

0.000075
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IX. FE SR AR AT

o FEEFEEXEULURIDDEZTFTRICHRAULFRT . Epycor Ecow EpldENLELWoOrk3. work4.,
WOrk5TTAEULUZAET T,

AE,qs= Eptyco — (Epe + Eco)

I
Pt (11 1)EICCODFHINE LIEBEDNLTRILF—  -4695.507720 [Ry]

Epe Pt (11 1)EMIZROETRLF— -4649.844214 [Ry]
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[1] Y.Y. Yeo et al., J. Chem. Phys. 106, 392 (1997)
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