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1. Bk | RS &#ER=Z ') w2 L. Force orthorhombic cell>T v Z~% ANn. Supercell
Ma-axis&<b-axisz [2] (CEELFRT,

— ARE., a-axis&b-axis(ELIND KRS IMETHDICENLELZLWTT
2. Set slab width by repeat unitsz:#iRULower bound%z [-1] . Upper boundZ% [0]
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Mier indices (hk) 0 o)

(8 Force orthorhombic cel

Supercel a-axis 2

(O Set slab width by length [A]

O Set siab width by repeat units []
Lowerbound -1 Upper bound 0.0

stab [A] Vacuum (4] Total width (]

S 858806

3.614900 + 10 = 13.614900
Position  Adjust center of slab to center of cell
() Terminate dangling bonds with hydrogen

() Do not insert vacuum

[

Maximum slab width internally generated [A] 40
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1. Presetz [Optimize(Atom)| (CE®E L. Pseudo filez [pbe-*rrkjus_psl.*.upf] (CEE
L. MetallCFTwvo%ZAEId. K pointsz [Monkhorst-Pack(Slab)] (CEEULXT,

— Pseudo fileDiEIREL(C [pbe-*rrkjus_psl.*.upfl HRVVSE(EP.SOFIETHEIR

ZAFULEY,
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T

vILD71)L

- GIEREZTELUGIEZR R TESERVGSE(IPrecision [Extra-low] . K pointsz

[Gammal (CEEULFET, )

2. OKZJUw oL, 23aTDWED+ > ROTEEREULERTZIUVIULET,

@ Quantum ESPRESSO Workflow Setup

| Preset Optimize(Atom) ) #oflobs: + 1
(") Enable parameter /structure scan
1st job + I -
Task Optimize (Atom) t 50.0
(Suggest: 33Ry)
Charge [e] 0. [C)Manually specify cutoff energy P Disabled v
# of bands Default v Kpoints  Monkhorst-Pack(Slab; Hice index
(4x4x1)
Spin Non-polarized v
Pseudopotential Properties
Type All v (Jpos [[JCharge density (] Phonon DOS
— PDOS/Lowdin  — Potential/ —
Functional All J J Work func [__JPhonon band
Pseudo file  pbe-*rrkjus_psl. *.upf tructure [ Dielectric func  [JNMR
Precision Medium v EMetal Details...
Reset... Import... IV Export... 0K
[ ]
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@ Add Dummy at Specific Dista... =

6 Cu 5.1122 0 2.5561
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8 Cu  1.2781 0 3.8342

0D X |
Axis '\;
Ox Oy ©z Oa Ob O
Distance [A] B 3.5
e
18



III.ZRDETVU>YD (#84KAE

1. THORF (Y=—FRF) 2680V v I URREEATEE | Ag 4720 )y IULFET,

l Rb 37
@ Sr 38
FSTXITERF) Shift+Cirl+HIUSY ™ e
@ EFEEIRD) Zr 40
(D TEEEE (Shift+Fs)(5) Nb 41
TERBATEE(Y) Mo 42
EELIZIEEE(O).. Tc 43
EH/AVEZE(Q)... Ru 44
SEEEEE(P.. Rh 45
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1. M 9—9J0—-=EERNY>Z2IIvIULET,
2. =3I ZRITUEIN? ] EEMIESVWWRZIUY I UFET,

3. Quantum ESPRESSO Workflow Setup™>-r > ROTOK&EZIUvw oL, 3T DERET 1
> ROTHEENREUCRRITZOUYIULERT,

@ Quantum ESPRESSO Workflow Setup — O X
| Preset  Optimize(Atom) v (modified) #oflobs: + 1
| [ Enable parameter /structure scan Config...
1st job +
Task Optimize (Atom) v tof 50.0 - 0.0
(Suggest: 33Ry)
Charge [g] 0. [[IManually specify cutoff energy Phonon (DFPT)  Disabled v
# of bands Default v Kpoints  Monkhorst-Pack(Slab, ~»  [_] Use Bravais-attice index
(4x4x1)
Spin Non-polarized
Pseudopotential Properties
Type Al v (JJpos () Charge density (] Phonon DOS
: > PDOS Lowdin — Potential/ —
Functional Al . O S J Work func [_JPhonon band
Pseudo fle  pbe-*rrkjus_psl. *.upf v (C)Band structure [ Dielectric func  [(JNMR
Predision Medium v @ Metal Details...
Reset... Import... |v Export... 0K <
| 4

N—
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1. tRIRRE, #IRREDETE (workl. work2) Y& T U TIREEMNENDZE/Z(ZEND(-) (L&, B
% | Quantum ESPRESSO | Nudged Elastic Band | D—22J0—8&E=20 Vv UET,

2. FIRST_IMAGE®D:/RF>%& 0w U. workl QE Relax@Ppw.pwoutZMEET,
3. LAST_IMAGE®D-/RF>ZTUwIU. work2 QE Relax@Ppw.pwoutZMEE T,
4. # of Imagesz [5] (CEEULFET,

| @ Quantum ESPRESSO NEB Keyword Setup =

O
| Coordinates
FIRST_IMAGE C:¥winmos11¥UserData¥cu_ag.wmpjdata¥work1_QE_Relax¥pw.pwout aak Display
(Juse INTERMEDIATE_IMAGE  (Select pwout/out File)
| LAST_IMAGE  C:¥winmos11¥UserData¥cu_ag.wmpjdata¥work2_QE_Relax¥pw.pwout & Display

Visualize Initial Path

[C)Reorder atomic indices

i
NEB configuration
# of Images 5 nimum image
Threshold [eV/A] 0.05 ptimisation Step Length [bohr] 1.0

i # of Ionic & Electronic Steps 250 Elastic Constant [hartree] 0.4 ~ 0.6
Optimization Scheme broyden ~| @ Use optimisation fiags defined on main window
Climbing Image Scheme no-CI

SCF configuration

Same as FIRST_IMAGE

Reset... oK Cancel
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- GIEREZELUTCGHHEZRLETIERWNES(E# of Imagesz [3] . Threshold%
[5] CZBEULFTI., BEZTEEIRVGEIIEEH~HEERBEMNENNDFET, )

- SCFDEtEZMF(L. SCF configuration™SFIRSTH UK (FLAST IMAGETEIRUEETE SR
FFERDFET,

1. OKZOUw oL, 3T D/ET > RO TEERE ULERTZIVUYIULFET,

" @ Quantum ESPRESSO NEB Keyword Setup — O
| Coordinates
FIRST_IMAGE C:¥winmos11¥UserData¥cu_ag.wmpjdata¥work1_QE_Relax¥pw.pwout Display

([JJuse INTERMEDIATE_IMAGE  (Select pwout/out File)

| LAST_IMAGE C:¥winmos 11¥UserData¥cu_ag.wmpjdata¥work2_QE_Relax¥pw.pwout o Display

Visualize Initial Path

[C)Reorder atomic indices

NEB configuration
# of Images 5 () Use minimum image
Threshold [eV/A] 0.05 Optimisation Step Length [bohr] 1.0
; # of Ionic & Electronic Steps 250 Elastic Constant [hartree] 0.4 ~ 0.6
‘ Optimization Scheme ibroyden v| Use optimisation flags defined on main window
Climbing Image Scheme no-CI
SCF configuration

Same as FIRST_IMAGE

Reset... 0K <
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1. NEBEit&iBIEEDZIteration(CHIFBDEIMageDITRILF—ZRIEZVGESIEET A IS T
[work3_QENEB_NEB] Z#2oUw o UL. 7933 >0DEnergy ProfilezoUw /O ULZEXT,

2. BEERICNEBESTEDI S —D&EbZRIEWEE(EFP IS 3 > DError ChangezUw 2O ULET,

¥y Jo¥zsk @ NEB Energy Profile = O X
{EEI#)4 (cu_aq) Options ¥
Path: C:¥winmos11¥UserData¥cu_ag.wmpjdata¥work8_QENEB_NEB¥neb.out
aW waE
work1_RE_Relax END
work2_0QE_Relax END
[€© works_eENEE_WEB END
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-20454 .60 — lteration 1
-20454 .65 -~ lteration 2
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@ -3 D A
(j Coordinate (Initial) Py — lteration 6
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