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@ Quantum ESPRESSO Workflow Setup = @) X
Preset Optimize(Atom&Cell) #oflobs: 4+ 1 -
() Enable parameter /structure scan Config...

1st job + -
| Task Optimize(Atom&Cell) ‘ 40.0 Pressure [kbar] 0.0
(Suggest: 47Ry)
Charge [g] 0. [C)Manually specify cutoff eneray Phonon (DFPT)  Disabled
| #ofbands Default v  Kpoints  Monkhorst-Pack v [JJuse Bravais-attice index
(4x4x4)
Spin Non-polarized v
Pseudopotential Properties
Type Al v (Jpos [[JCharge density (] Phonon DOS
- A — PDOS Lowdin — Potential/ =
Functional Al v () e J Work func [_JPhonon band
Pseudo fle  pz-*rrkjus_psl. *.upf Band structure [ Dielectric func  [JNMR
Precision High < | Details... <
Reset... Import... IV Export... oK Cancel
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RISM (1) RISM (2) Others Preview Options Properties Pseudogsfential
asic Advanced Spin/DFT+U Phonon NMR EFG MD Dipole Coy

restart_mode Automatically set @ setibrav = 5and celldm
calculation verelax ecutwfc
(Suggest: 47Ry)
# of bands Do not specify + Ecut for US/PAW
(# valence bands: 24) (Density)

twfc 9.
K_POINTS  automatic 0.
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Ry Export.
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H Animation .
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alpha= 5541370 beta= 5541370 gamma= 5541370 e 0.906381 -1.349284 -5.300758
] 00% | TOBEIST 1 1 1
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4. Bk | RST &R . Miller indices (h k1) % 10 0 1] &L. Set slab width by
repeat units Z:E#RLUE 9., Lower bound(C(& 1-0.5] Upper bound(Z(& 10.35] = A
HUFET,

5. Vacuum [A](C [2.55] [ALO;DAIRFEAI(111)RERDIEER (ME) 1Z AN ULET,
Position(d [Adjust origin of slab to origin of celll Z#&RULOKZIUwW I ULET

( @ Slab Builder = (=] X
Miller indices (hkI) 0 =10 =41
| (OForce orthorhombic cel

Supercell aaxis 1 < b-axis I
:n: (O Set slab width by length [A]
o
© set slab width by repeat units []
Lower bound -0.5 Upper bound 0.35
’ "y 0
Slab [A] Vacuum [A] Total width [A]
‘ L 10.128874 + 255 = 12.678874
b Position  Adjust origin of slab to origin of cell
2 () Terminate dangling bonds with hydrogen
L, [C) Do not insert vacuum
! Maximum slab width internally generated [A] 40
a=4.674b=4.674c= 12.679
alpha= 90.000 beta= 90.000 gamma= 60.000 0K
Al10015
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L»V tho= 3.529017 g/cm3
a= 4.674057 b= 4.674057 c= 12678874
alpha= 90.00000 beta= 90.00000 gamma= 60.00000
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PH3)s (work1 QE_Relax)
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d Coordinate (Final)
[
Log
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SCF Energy Change
H Animation
= Show in Explorer

+H % % 38 -CH3 » | Replace
= — 0§77 ) (temp.wmm) $REFH
N=30 AI12018 M= 61177
O Marked Order:1-2-3-4
Marked Atom: X= 2.337027 V= 1.3492683 Z= 0.214865
B8 Length= 3.767931 Angle= 58/5934 54166349 Lper= 2.33703
]
(2]
iz
C
L b
(@]
5L z
I
¥ tho= 4.2545%5@
a= 4.674054 b=14.674054 c= 12.676841
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FER(V) QM MD BE(S) FPFAVA) Y-IWD  Fa-MTIKU)  24VEW)  ALFH)

B e~0 A2 B B d-m ©@ O [{ E @& W Quantum ESPRESSO
£ <0 & & @ F

~ 8 = (2 SAMER (S ERERET

alpha= 90.00000 beta= 30.00000 gamma= 120.00000

4+

2%

‘ | » PIA-Yay

| » ¥-O-f

v EE
Frfizzt

Elem

LA

1 Al .

2 Al 2. L3433 3.9828
3 Al 0.0000 2.8386  2.3352
4 Al 0.0000 0.0000 1.8625
G Al 2.3370  1.3433 10.3437
6 Al 0.0000 2.B386

7 AL 0.0000 2.B388 12.4640
g Al 0.,0000 0.,0000 10,8183
9 Al 0.0000 2.8986  6.1031
100A1 0.0000  0.0000  4.4555
11 Al 0.0000  0.0000 &.2234
12 Al 2.3370  1.3433  6.5757
130 0.7153  3.9375  7.3936
140  3.0623 2.5883 11.6402
150 1.6217  2.8089  9.5199
16 0 8.0523  0.1103 11.6402
170 1.4306  0.0000 9.5188
180 0.9064 1.3433 11.6402
19 0 -0.7153  1.2330 9.51399
200 1.6217  2.5883  5.2793
210 -1.4306 2.6386  7.3936
220 3.7677  1.3403  5.2793
93N N 71RT 1 ARGR 7 9008

F®TRE R@EE7sS &G el [ APUER

Bt S 1 mwxE A

FEHE 2.337027 1.349283 0.214865
Bl 754 1 vl vl

CNE. CILTHAOEBIEBERIEEICAE T DAIRFINROR S ITEEIEkEE(CtIL EAICEEN L

CUFEDHREMN DD EMNS, TNZEET DEHDIRETT .
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5. Bk | RS %&4#m <. Miller indices (h k1) =0, 0, 1, in number of hkl planes#% 1
(CE®TEL. (1) Generate Slab =2~ Jw /., RIC Vacuum [A] (C [0.42966] EABUL
(LDOTTHREHIBREDEZEREBN2.55 R [ALO;DAIRF EAI(111)REBOIER (SHME) ](C
IRBESICULTWLD, 2.55—([AIDzZEAETERAME=12.58544]— 1)L LA 3EBAIDZEEAZE(E
=10.4651]) = 0.42966) . OK #oUw 4, (£ TFX)

6. ASTVER#S. BEOATVEDSD(AIX2, Ox3)ZHIR, ZCTEzFEZ10.8163U LD
D7ZHID, HIBRUEWRFZIEIRLU., YNOROEIIUYIZUERT, AZ1—NFRSNFET
DT. COHDFEFZHIBFEEIRIT D ETHIBRTEEI.,. (BT

| ISHUNTERF) S 5117
@ EFzER0D)
D TEEZE (Shift+Fs)
R TEEBATEZEWY)

! E2EwEZEO.

(CJForce c-axis to be perpendicular to 8 and b axes

OF
([C) convert hexagonal to orthorhombic
(1) Generate Slab
Surface configurations I I
2(001)

! @ slab Builder

e wiler ndces Mk 0 5 0

| w3 Minimum siab size € In number of KKl planes 1
; a (O 1n angstroms

I Supercell aaxis 1 T bais 1
|

EA/AEVEEE(Q)..

: Y | sa=zzEE).
i Lb H EBREFIKSESM(EHD
| Z
|
' L=>V
fam ™
| a=4.674b=4.674c= 12.679
| alpha=90.000 beta= 90.000 gamma= 120.000
|

] + S0%
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7. —BTORFOzZEZZOCTDILDOECDRFZIERNSEETT, XZT1—hH5 R | T
RTEIN—TEIR Z:E RE | IN—TRE | V-T2 EBE) (BEZIEE) Z1BA
TSV, zIC. —BTFTDRFDOZEIZR(CNA FRAZDTIE (22 TIF-0.2149)%& A1,
fBFZEZT(C OK ZH LU TLIZS Ve CCETOFIEZITDS ELLTDREDKLS(CIRDFT,

8. J7AI | IJ7AINEBIFAKR—PF ZEY. moRERTRELTLIEEL, ZZTlE
[al203.mol2] EUFET.,. COT7AILIREFEIEESRDOTETERUEI,

= — 85774 )b (temp.wmm) iREEFY l » PoiA-Ugy l
N=25 ANM0OT5 M= 50981 .
Marked Order: 9 - 10 - 4 - 2 I » £-0-F l
Marked Atom: X= 2.337027 Y= 1349283 Z= 10.126647
Length= 3.161804 Angle= 121 40673 Dihedral= 0 Lper= 0 v EiE

FTR Oxz () Z-Matrix

S e e e LS oo L - b ot ]

0.0000  0.0000 1.6477
2.3370  1.3433  0.0000
2.3370  1.3433  3.7680
0.0000 2.6986  2.1203
0.0000 2.6986 5.8882
. 0.0000  4.2406
0.0000 0.0000  8.0085
3370 1.3433  6£.3603
| | 3370 1.3433 10.1288

. 2.6386  8.4812
53 1.4536  0.8238

oo umomero—| m
o
o
=
=3
=3

1

217 2.8089  2.9441
306 2.8986  0.8238
434 0.0000 2.9441
163 3.9876  0.8238
163 1.2830 2.9441
217 0.1103  5.0644
163 1.4636  7.1847
B77  1.3433  5.0644
306 2.8986  7.1847
17 2.5883 5.0644
Tl s e

FTR Cuwibz38 OFe  (ae JALUERE
a- 4.674054 D9 674054 c= 12.676764 it S s mE A

alpha= 90.00000 beta= 30.00000 gammas 120.00000 EE 233727 | 1349283 | 10.128847

mE k734 1 v 3 |

O O St et ettt st it ]
MO — S 0 00 ) T3 O 0B 1 — O

BEroOoH«#=OWNEE S B O

] + 8%6%
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IV. 5t H5D=x1T (Al,05(0001)X5D)
ASTEENKREDIEFIC. CORDEIRILF—HEETELET,

£ FRUEASIBECzZAM T UIERZER T DT2sd. EREHDEZEBZAELET,
CCTCIIEZEBZSTEIR MEIIEUTIOA L UET,

1. #REE | IR/ RE | BILEER &8IRUET, ST

2. 1. How to transform cell @ Set incremental — N
length [A] (C [7.45] (5EEFEEZEE2.5501E1E e e
RS> TVBDT, 10-2.55=7.45 2 FclDES% e =3
i%‘\"—')@_) %ljj L/gsg_o )Set density [g/am”3]

3. 2. Atomic positions T. Do not change (C
FITVIZANTT,

4. 1. How to transform celllCFEDAxis ¢ DL (CdH
BDirectionT [Change positive side] Zi%E/3\,

5. REICOK ##HULZFET,

L5886

CNTEZEBIOADRSIEBENTHRLE U,

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. 17



IV. 5t H5D=x1T (Al,05(0001)X5D)

WCSCRet8Z=EMmUE T,

6. D—OJ0O0—DF/EDRI> M H#OUvIUEYT, #ESaTEZRITUEIDCEIVWWRZE
BIRLU, FJUEFIRIICEBUEIDCEVWVWVWRZREIRLEI . Quantum ESPRESSO
Workflow Setup®Ry T 7w T A -1 —HHEET,

Preset Z [SCF] (CEELTLEELY,
Pseudo filelC [pz-*rrkjus_psl.*.upf] MEEN TR EZERLTSIEEUN,
. Detailsz2o' Jwv O UET, -

@ Quantum ESPRESSO Workflow Setup — O X
Preset SCF #oflobs: 4+ 1
[CJEnable parameter/structure scan ~ Config...

© © N

| 1stjob +H -
Task Energy t 35.0
(Suggest: 47Ry)
Charge [e] 0. [[JManually specify cutoff energy Phonon (DFPT)  Disabled
# of bands Default v Kpoints  Monkhorst-Pack v [JUse Bravaisattice index
(4x4x1)
Spin Non-polarized v
Pseudopotential Properties
Type Al [Joos [[JCharge density (] Phonon DOS
: . — PDOS /Lowdin — Potential/ —
Functional All @ i O ok v [_JPhonon band
Pseudo file  pz-*rrkjus_psl. *.upf | Band structure [ Dielectric func  [(JNMR
Precision Medium v [JMetal Details... <
Reset... Import... |" Export... oK Cancel

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



IV. 5t H5D=x1T (Al,05(0001)X5D)

10.Details = . Set ibrav = 4 and celldm (CFTwvZOZ Arl. Fdecutwfcld [35] &

LTLTIZEELN,
11.K_POINTS (dFautomaticU [331000] &EMXFT,
12.52#8(C OK Z#HUFE I, Workflow SetupBIH(CFEITI DD TEC CHEOKZIHIT & TEt
HEITUET,

@ Quantum ESPRESSO Keyword Setup - ] X

Preset

RISM (1) RISM (2) Others Preview Options Properties Pses
Basic Advanced Spin/DFT+U Phonon NMR [EFG MD

restart_mode Automatically set B setibrav = 4 and celldm

35.0

calculation scf v ecutwfc

(Suggest: 47Ry)
# of bands Do not specify Ecut for US/PAW Spedify ecutrhoNutw
(# valence bands: 60) {Density)
60 315

ecutrhofecutwfc 9.

| K_POINTS  automatic

331000

[ tprnfor [ tstress

(C) et default k-path

(Jnosym  (Jnoinv
Reset... Import... Export... %_ Run

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. b




IV. 5t H5D=x1T (Al,05(0001)X5D)

EREITK OUDFR ER3BNTEFEI, J7-1)Uidpw.pwout®iEIRUET

BEiEE TEAMA YD Fa-RUPLW avEsw ALTH) /
1M @ & 0§ E &1 Wi Guantum ESPRESSO -~ [ O fm Y [  ZRWER (SUEREERET -

[ &% 95 73430k -t ~  Replace & £ O [ 6B 47

OJ0HR THREICEHNNTE total energy DITHAKRDIEWVWAS T DL ITRILF —
(&% . T2 ClE-561.15151424 Ry) &IRADET,

BETITRILF—OFEICAHAVNWDIDOTAELTBWNTLIZEE0)Y,

highest occupied Tevel (ev): 3.0097

! total energy -561.15151424 Ry
estimated scT accuracy < 3.1E-09 Ry

The total energy is the sum of the following terms:

one-electron contribution -3928.19576665 Ry |
hartree contribution 2030.34074537 Ry i
Xc contribution -164.43968574 Ry |
ewald contribution 1501.14319278 Ry

convergence has bheen achieved in 21 iterations

writing all to output data dir .\wm.save\

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



V. Al (111) XS5 J DER%

C CTIFAI(111)DY3x{3EED RS T = ER LE T,

1. I7AI | A4>R—b | SamplesT 7L H'5 lal.cif]l ZiBUFI ., [IRIEOAESZHKZEL
T~] OFA7O0RHEITDT. BEBEEUTHEMHAHS ZEIRUTLZEV. TBETHRDK
SRR S 3 FH)ILILARRESINE T,

P

m winmostar copyright 2008-2025 x-Ability Co., Ltd.
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V. Al (111) XS5 J DER%

2. B& | AST &M =i#IRUEI ., Slab Builderh'iz5 2D, Miller indices(h k 1)
(C 111] ZAHL. Set slab width by repeat units [-]&&RUE T,

3. Position(ZAdjust origin of slab to origin of cell’Z#RUIEEZOKE I UwW I UET, £
TRIITAERIDOKSICRDET,

@ slab Builder — O X TR
Marked Order: 1 - 2 - 3- 0

. Marked Atom: X= 1427967 V= 0.824437 Z= 0
[ %] Miller indices (hkI) 1 =1 =1 Length= 2.855334 Angle= 90 Dihedral= * Lper= *
[_J Force orthorhombic cell
2] j Supercell a-axis 1 - beaxis 1
:n: (O set slab width by length [A]
ot B

Lower bound -0.5

/i
y N / ,
\ 7 i
\ Q slab [A] vacuum [A] Total width [A] | 7
c 4 /
4.663720 + 10 = 14.663720 | //
I i g
b Position  Adjust origin of slab to origin of cell ™
> ) [(] Terminate dangling bonds with hydrogen .
I [() Do not insert vacuum
Y

Maximum slab width internally generated [A] 40

O Set slab width by repeat units [-] J— \ )
Upper bound 0.5 ‘ 7/ 7

a= 2.856 b= 2.856 c= 14.664
alpha= 90.000 beta= 90.000 gamma= 60.000 oK
Al3

LX tho=1.297698 g/cm*3

' + 62% a= 2.855934 b= 2.855934 c= 14.663720
alpha= 90.00000 beta= 90.00000 gamma= 60.00000

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. 22



V. Al (111) XS5 J DER%

4. Z@BRADSRER ORT 2L TSN,

5. E{F | BB FE2ZE] 7 8IRUET ., Do > R (EK) Hh'r5 EHSBDOT. Rotation
matrix(C(ERDOBEDEZADL OK Z0Uw IO UL TLIEEW . X124 ROICITARD
KDICERRSNZET,

@ Transform Unit Cell

(]
a3
=
*

[

~
k.

N=9 rho= 1.298 g/cm”3
a=4.947b=4.947 c= 14.664
alpha= 90.000 beta= 30,000 gamma= 60.000

= (=] X

Rotation matrix
2 1 0

1 -2 0
0 0 1
© show transformed cell
(O show original cell

0K Cancel

VN winmostar

Copyright 2008-2025 X-Ability Co., Ltd.

DHOBYrOQOH-=0EZBEBBOM
CEE:

253
g%;w
3

=£-3- 89

.)o
Ei%z

Zan
ag!
T3
T8
> $3o
aF
@)
oén
o
g3
ia
23
sn
s
ca2

©eee

e 0e
OO0 090

¢ !
-
g5
£13

work2 QE_SCF  ANN774 )b (pw.pwn) IBERD » PoA-vas

g
2
E]

57709  |4.66372
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V. Al (111) XS5 J DER%

6. 1—v hZJILZI0EREEE. IE8FART NLOABEZALO,DEDE—RHEEET, £9 Z5H
RANSDERR ONRFZHUERT, RIC F/ox | B | RFEED THEEE(FEZEE) Z:ER0U.
Angle(CW) [deg] (C [-30] ZAHDULT OK ##HULFEI., TN, RE | EE#HORDIE
U | DASEERERICERE = UET,

work2_QE_SCF A 774 )l (ow.pwin) IRIEH 2 » PIr-vas

........
-----------------------------------------

DM OBTYTOCH=0U8 EB8EON
£z

T a

b

N

I " FRE (maitos) W Cam (aed
rho=1.297698 g/cm"3 =
an 4.946622 b= 4.346622 c= 14.663720 L &= e o
nnnnnnnnnnnnnnnnnnnnnnnnn gamma= 60.00000 §:2 4.122185 -4.2839 4.66372

-] - 2% kI35 1 1

m winmostar copyright 2008-2025 x-Ability Co., Ltd.
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V. Al (111) XS5 J DER%

BFART MLDa, bAmDRSZALO;EfHIR. TNICENE CCEBEDORSBEELUET,
7. W& | CValerl/imE | CIVZER TEIRUET.

8. Axis (C [a] Z#IRU Set total length [A] (C [4.674057] (AlL,O;a,bAEIDESE) %=
ANUEYT, SHIEFREFUEZMR=BEZULOT. 2. Atomic positions (& Move with
keeping fractional coordinate N'5(FZEZXFEFA. &=E&IC OK ZHULFT ., AKDIZDb
B (X U CRDIRLET,

b <

1. How to transform cell
© Transform only
&1 - . JL) Axis a
Set incremen th [A]
4.674057

g VOO
I (O Transform by shear strain
) ) ‘3 (O Transform by angle aipha 3
A
Z 2. Atomic positions
= © Move with keeping fractional coordinate
I v ¢
] Keep intramolecular coordinates

() Do not change

tho=  1.373g/am"3
a=4.674b=4.947c= 14.664
alpha= 90,000 beta= 90.000 gamma = 60,000 Density of orignal cell [g/an~3]:  1.297

] + B4% =

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. 25




V. Al (111) XS5 J DER%

O. cBhAmICHBHENTEEHRI . a,bFAMIF4.674057/4.946621=0.944899fF(CHa/ NN TLD
DT, AUEBRTcAHRBHENSEFT. £ic 2. LABROFIET. Axis(C lcl ZERU.
Set total length [A] (C [13.85577] (=14.663762*0.944899)Z A L. OK =49,

@ Transform Cell = (m] X

1. How to transform cell
3 © Transform only al i
) Axis ¢ v sides
I ERERO
:D: (O setincremental Iehgth [A] 0.0
A © Set total length [A] 13.85577
(O set normal strain [-] 0.0

(O set density [g/cm~3] 1.45346

(O Transform similarly

(O Transform by shear strain ~ xy 0.0
M—I . O o (O Transform by angle alpha 90.00000
Z 2. Atomic positions
I © Move wil th keeping fractional coordinate
Y

f:] Keep intramolecular coordinates

(O Do not change
N=9 rho= 1.538 g/cm~3

a= 4.674b= 4.674 c= 13.856 . -
alpha= 90.000 beta= 90,000 gamma= 60.000 Density of original cell [g/em~3]:  1.45
- | } + 84%

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




V. Al (111) XS5 J DER%

Al/ALO;/ABEDIERKICIRA T, BEZEE2.55A ZHFHDAIRS IJEE 2 D=k RFLET, —
& L DIRFDzEIFEN4.406756 A THDICH. zZEBZROTILDORESE6.956756 AL ULFET.

10.5R5E | IV ZERL/IRE | CIVEER 22 IRUE T,

11. 1. How to transform cell (CHUT. Axis (C [cl ZFEIRL Set total length [A] (C
[6.956756] Z A ULET,

12. 2. Atomic positions T. Do not change (CFTwVvOZ AN,

13. 1. How to transform cell (CERDAxis ¢ Dii(Cdp 3 Direction T [Change positive
side] ZEATLIZE0,

14.97 140 | TPANETHRK— b, | O o DD
mREXTRELEFI. 2ZTIE
[all11.mol2] &UFET, o
J

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. 27



V. Al (111) XS5 J DER%

15. iRtk | BRZRE/F5 VT« | ZMBERCEEREZRE & RUET
16. B4R | INTZIIW—TER TERRERFZER

17. R | VW —TiR&E | V) —Tz2iiEBs (BEZEE) TzHam(C [-2.55] ZANDUET

18. OKZRLFI. A TRIDOBENTEFT .

19. D74 | T7AINEBIFAR—B ZB), mol2IEXTIREFELET ., CCTlE

[all11-2.mol2] & UZFET,

r —
| @ Translate Group (... = O X
|

3550

Direction
(O Coordinate Axis @ Cell vector

Definition Relative coordinate from original pos

} () Two marked atoms

BHOHBYTOQOQEH-O0HEBDEDIEHOA
533

(O Arbitrary Vector 1.0 0.0
l
X [ 0
Y il ol
z i) -2.55
Unit
© Angstrom () Fractional Coordinate w—l

OK Cancel

L

m[z winmostar copyright 2008-2025 x-Ability Co., Ltd.
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V. Al (111) XS5 J DER%

Bk | AST &R Zi#RUE T, Slab Builderniz5 LR 2dD T, Miller indices(h k 1)
(C1 1 1Z A7, Minimum slab size @ In number of hkl planes (C 1] ZA .
Supercell®a-axis(C 1] . b-axis(C [1] ZAH L. (1) Generate Slab Z#HULEX9d, €

2.

[X]

| £
‘KEI‘

ver. 11.13. 1 B DIZ{E

=/,

M. Positionlc Adjust origin of slab to origin of cell Z#iRL (2) OK =9, EiT
ZBIEITERDKIDICIRDFET,

‘ @ Slab Builder

o—90

N=3 rho= 1.298 g/cm~3
a= 2.856 b= 2.856 c= 14.664
alpha= 90.000 beta= 90.000 gamma= 120,000

) + 6%

— (5] X

Miller indices (hk) 1 =1 =1

Minimum slab size @ In number of hkl planes 1.

(O In angstroms 10
Supercell aaxis 1 < b-axis :
(") Force c-axis to be perpendicular to a and b axes

() Convert hexagonal to orthorhombic

(1) Generate Slab

Surface configurations 1 (111 |

Slab [A] Vacuum [A] Total width [A]

4.663743 + 10 = 14.663743

Position  Adjust origin of slab to origin

(2) oK

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

N=3 AI3 M= 80.95

Marked Order:1-2-3-0

Marked Atom: X= 0 Y= 0 2= 0.000012

Length= 4.946622 Angle= 30 Dihedral= * Lper= "

s
L

X tho= 1.297696 g/em3
a= 2.855934 h= 2.655934 c= 14.663743
alpha= 90.00000 beta= 90.00000 gamma= 120.00000
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V. Al (111) XS5 J DER%

3. ZEBRMNSRR ORI ZIBMUTLSIZS0N,

ver. 11.13.1 B DIZE

4. BE{F | BANEFaZEM ZF#RUEFET. D> RD (ER) M5 ERDDT. HOEDI(CE

FEANL OK 20Uy I ULTLKIZEV. BARDOLD (CRRENFT,

@ Transform Unit Cell B

O X

Rotation matrix
\ 1 =1 0
e -1 S 2 0
[ 0 =0 1

A v
| kni
‘ © show transformed cell
|

(O Show original cell

N=9 rho= 1.298 g/cm”3
a=4.947b= 4.947 c= 14.664
f alpha= 90.000 beta= 90.000 gamma= 120.000

| -
| Cancel
L = ) + 100%

=83774 )b (temp.wmm)

N=19 Al3 M= 24284

Marked Order:1-2-9-0

Marked Atom: X= 2655934 Y= -1 648674 Z= 4663733
Length= 6.386062 Angle= 77.07904 Dihedral= * Lper= =

>0
: Qo

L

. J
I’—o" -
rho= 1.297634 gfcm™3

a= 4.946622 b= 4.946622 c= 14.663757
alpha= 90.00000 beta= 30.00000 gamma= 120.00000 EE 2.855934 -1.648874 4.663739

Elem

1 &l

2 Al 1.4280  4.1222  2.3319
3 Al 0.0000 0.0000 0.0000
4 41 0.0000 1.6483 2.3319
5 AL 1.4280  0.68244  4.6837
6 Al 2.8553  0.0000 0.0000
7 &1 0.0000  3.2977  4.BB37
8 Al 2.8553 1.B4B3  2,3319
9 Al 1.4280  2.4733  0.0000

TR RISy (/M e (UER
miE #5 1 TE A

oo || BEDSY | oI "L

m winmostar copyright 2008-2025 x-Ability Co., Ltd.
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ver. 11.13.1 B DIZE

V. Al (111) X557 DYERK

5. 1=vw MzJLE30EREEE., 1 &FARY NMLOAEZALO;DEDE—HEEET, £I'| =&
Dizsd ZEBMOSDRR OMIZHUET, RIC T | BlEs | REFEAEAD TEEE(EEZIS
E) 7&K L. Angle(CW) [deg] (C [-30] ZAHULT OK =i UET ., TDE. RE | E
ZEHOMDEL | A ASEIZERICEE =HUET,

— 83774 )l (temp.wim) IRIEFD » Poh-vav ,
N=9 A3 M= 242.84 -
Marked Order: 1 - 2 - 9 - 0 » XD I
Marked Atom: X= 3.297748 Y= 0 Z= 4.663733
Length= 6.386062 Angle= 77.07304 Dihedral= * Lper= * v &

0.0000
2 Al -0.8244 4.2833 2.3313
3 Al 0.0000 0.0000 0.0000
4 Al -0.8244 1.4280 2.3313
| 0.8244 1.4280 4.6637
| 2.4733  1.4280 0.0000
| -1.6489 2.8553 4.6637
| 1.6489 2.8553 2.3319
| 0.0000 2.8558 0.0000

l - F®TAE (Rakosy O&w a6 ALEE
rho= 1.297694 g/cm"3 =
a= 4.946622 b= 4.946622 c= 14.663757 At w5 L o Lol
alpha= 90.00000 beta= 90.00000 gammas= 120.00000 =E 3.297748 0 4.663739
[ + 100% | |REEISY a i v
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ver. 11.13. 1L BIDIE{E

V. Al (111) XS5 J DER%

BFARU NLDa, bABRIDORSZALO;DEDEMRA. TNICENDE CCHBRDRSEBEEUEX
3_0

6. im&E | WL Z/Ek/ iRk | IV EER: T#IRLET.

7. Axis (Cazi®EIRL Set total length [A] (C [4.674054] (AlI203Ma,bAEIDESE) ZA
HUET, SHEFRFNEZHEBRIEZLNOT. 2. Atomic positions (& Move with
keeping fractional coordinate N'5(FZEXFEFA. &=E&IC OK ZHULFT ., AKDIZDb
B (X U CHREDRUE T,

o %5 8 &8 6
¢
A
- 2F |
o & §¢s
E%%
3 3
3 g/\!ia.
'8

N=9 rho= 1.373g/m~3 Density of original cell [g/em~3]: 1.37337
| a=4.674b= 4,947 c= 14.664
| alpha= 90.000 beta= 90.000 gamma= 120.000

(] %

m winmostar copyright 2008-2025 x-Ability Co., Ltd.
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ver. 11.13. 1L BIDIE{E

V. Al (111) XS5 J DER%

8. cEhEmICEMNSEERI,. a,baMIE4.674054/4.946621=0.944898fF (CHE/ NN TLD

DT, EUEXRTHmEHNSEETT, L8 2. ELEEROFIET. AxislCcziERU. Set
total length [A] (C [13.85576] (=14.66376*0.944898)Z A/1L. OK Z# 79,

3
a ) )

J - e
= —
=

© set total length [A]

(O set normal strain []

(O set density [g/cm~3]

(O Transform similarly

(O Transform by shear strain ~ xy

(O Transform by angle alpha 90.00000

O-Lt b ~ »
O o o 2. Atomic positions
‘ Z © Move with keeping fractional coordinate
1 ‘97 [C) Keep intramolecular coordinates
L Y \ ) Q

(O Do not change

N=9 rho= 1.538g/cm~3 Density of original cell [g/cm~3]: 1.45346
a=4.674b=4.674c= 13.856

alpha= 90.000 beta= 90.000 gamma= 120.000
- v "I L ox{ l
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ver. 11.13. 1L BIDIE{E

V. Al (111) XS5 J DER%

Al/ALO;/ABEDIERKICIRA T, BEZEE2.55A ZHFHDAIRS IEE 2 D=k REFLET, —
& L DIRFDzEIEN4.4068 ATH DT, ZBHABDTZILDORE(E6.9568 ALRDFET,

9. imEE | LIV ZIERl/ TRk | TV EZER: TEIRLET.

10. 1. How to transform cell (CHULT. Axis (C [c] Zi#EIRL Set total length [A] (C
[6.9568] Z AN ULFET,

11. 2. Atomic positions T. Do not change (CFTwVvOZ AN,

12. 1. How to transform cell (CEDAxis ¢ DiE(CdpD Direction T Change positive
side ZEATLIZEL,

13. OK 2 LEX 9. TRIOBEN TEFT .

14. J7A4N | T7AINEZIFAR—b HES. mol2EERXTIRELE I, T TlE
[alll11.mol2] &UZET, :

13774l (temp.verm) SRIHD | » Pod—vay |
b i 13

I

®THAE (Raieosy &M O&n (2nEm
L1 #5 1 TR A

1 3.116036 0

v B RIS |

mﬂ winmostar copyright 2008-2025 X-Ability Co., Ltd. 34




ver. 11.13. 1L BIDIE{E

V. Al (111) XS5 J DER%

15. {RER | BiRZREE/FS VT | Z#AmICEIREREE ZEIRUET

16. &R | IRNTZEIVI—TEER TREFZEIR

17. IR&E | II—T4RE | V) —T%=NiERE (BEEISE) TzAMEIC [-2.55] ZAHDUET

18. OK=Z#H U EJ ., TRIDEBENTEET,

19. 7N | T7AIWVEIFAR—b ZEF. moREERTHREFLET, CZTlE
[all11-2.mol2] &UZEY,

RTAE (Ra0s) (%8 Cen Caeem
- " . xX® N

s || BT |

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. 35



VI.

EEIRIILF—0TRET. Al(111)RABEDIS
JDEIXRILF—NELRDESH. CZTEHE
ZITWEXY,

F9. FBDALO; RS T LAKDEHATEEER
10A(ICT DT, BILZEEFRLET,

1.

2.

5.

m winmostar copyright 2008-2025 X-Ability Co., Ltd. S

fmEE | LIV 2lFR/IRE | CIVEER ZEIRU
ESCIR

1. How to transform cell (CHLVT. AXis
(C Tcl Z&#IRL Set incremental length
[A] (C [7.45] (SGEEEZEE2.5508E%
YEDTWLWBDT. 10 — 2.55 = 7.45/ZFcih
DREZIE?PT) ZANDULET,

. 2. Atomic positions C. Do not change

(CFTYVIZANET,

1. How to transform cell (CFED Axis c dD
% (Cdp D Direction (C Change positive
side 8U'FE Y,

OK ZiHUEJ ., BERDBENTEET,

SEHDET (AI(111)R5D)

& & 86

3 o

= (m] X
1. How to transform cell
O Transform only along |
‘J?—“\ - ]'} Axis ¢ side
© set incremental )] 7.55
(O set total length [4] 6.95676
() Set normal strain [-]
(O set density [g/cm~3] £
ansform simiarh
; 2900
Q9O
Z
L&V .
S rho= 1.469 g/m”3
74 c= 1

a=4,674b= 4.674c= 14.507
alpha= 90.000 beta= 90.000 gamma= 60.000
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VI. 5t50D=1T (AI(111)R5D)

ERR UTERS T ICDWTCIRILF - BZEITUE T,

6. J—0JO—DFREDNF > =T E TUZSTa TILICEBRTDINESHZEHINDIDT
FW ZFEEIRCOUEFT. (CINCIEFARAEFENDIZEICIEADFT, ) €DEQuantum
ESPRESSO Workflow Setup®Ry T 77w T AZa1 —HEAHMNDIDT. AINEETHD EIC
IR U TOFIECTEEZITLE T,

Preset (& [Scf] DFRFEULFT.
Pseudo file (C [pz-*rrkjus_psl.*.upfl MHW&EENTWDC EZHERUET .

[ 6 (—luantum ESPRESSO Workflow Setup — [m] DG )
Preset SCF #ofJobs: 4+ L. |
| Enable parameter /structure scan Config... |

‘ -

© © N
O
]
3
7}
N
\
-
g
\
C

K
o

1st job

Task Energy ~  Cutoffenergy Ry] 35.0
(Suggest: 36Ry)

Charge [e] 0. Manually specify cutoff energy Phonon (DFPT)  Disabled

# of bands Default v Kpoints v Use Bravais-attice index
(5x5x1)

Spin Non-polarized v

Pseudopotential Properties

Type Al v (Jpos () Charge density (") Phonon DOS
) PDOS Lowdin 0O Potential/ (
b — Work func

Pseudo file  pz-*rrkjus_psl.*.upf e (Dielectric func  [CJNMR
Predsion v [JMetal Details...
Reset... Import... I' Export... 0K Cancel

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. 37
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VI. 5t50D=1T (AI(111)R5D)

10. Set ibrav = 4 and celldm (CFT v JO%Z ANEI,
11. occupations (C [smearing] ZERUZET,

12. K_POINTS (& [lautomatic] &U. 2DTFD KmEiE> T MEZEEAITBDEPATE 116 16
1000] (CEEBXRTLIZELY,

13. U ERTEZERZIES,. OK Z# U TDetailsh5iklTH U, =5(C OK ZIULZET,
ZTUT RI7T WU CGETEZHIBULE T,

5-2

2.698566.Z2=0.000017 —
@ Quantum ESPRESSO Keyword Setup m} X 6= 47 86959 Dihedral= - $5.2394 ( )
| -~
Preset
RISM (1) RISM (2) Others Preview Options Properties P: oy ntial
Basic Advanced Spin/DFT+U Phonon NMR EFG MD T

restart_mode Automatically set v @ setibrav = 4and celld

calculation scf v | eautwfc

(Suggest: 29Ry)
# of bands Do not spedify v Ecut for US/PAW
(# valence bands: 4.5) (Density)

Spedify ecutrho/fecutw

K_POINTS  automatic

16161000
. - #4406
ha= 90.00000 beta= 90.00000 gal

Eovermeanh RPITE(L, WEENERESN, TNET
— jl_ | IRVE UTEABIED1/3H 1 X TEHMIREE TIT
S = ] PNET. (IET > IEF)
VN winmostar copyright 200812025 X-Ability Co., Ltd. 38




VI. 5t50D=1T (AI(111)R5D)

EREITK OUDFR ER3BNTEFEI, J7-1)Uidpw.pwout®iEIRUET

BEiEE TEAMA YD Fa-RUPLW avEsw ALTH) /
1M @ & 0§ E &1 Wi Guantum ESPRESSO -~ [ O fm Y [  ZRWER (SUEREERET -

[ &% 95 73430k -t ~  Replace & £ O [ 6B 47

OJ0HR THREICEHNNTE total energy DITHAKRDIEWVWAS T DL ITRILF —
(&% : T2 TlE-16.40409377 Ry) &1xaDFET,

BETITRILF—OFEICAHAVNWDIDOTAELTBWNTLIZEE0)Y,

the Fermi energy is 2.3311 ev

! total ener -16.40409377 R
estimated scT accuracy 0.00000009 Ry

smearing contrib. (-TS) -0.00349592 Ry
internal energy E=F+TS -16.40059785 Ry

I AjNl

The total energy is F=E-TS. E is the sum of the following terms:
one-electron contribution -52.34341683 Ry
hartree contribution 28.83975677 Ry
Xc contribution -9.19910959 Ry
ewald contribution 16.30217181 Ry

convergence has been achieved in 11 iterations
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VII. Al/Al,O,/Al #EEDIER

Al/ALO,/ARBEE VR LET

1. MD | REEINSY Z&ERULET,
2. Cell 1 @ Load from file (C V T/EpkUTZ lall11.mol2] Z:EIRUFET.
3. Cell 2 @ Load from file (C III T{Erk L7z Tal203.mol2] ZEIRLFET,
4. _tED Direction DY T = ULET,

@ Interface Builder

— a X
L= Cel  Directi
L Cell 1
a3 (O Use displayed cel
= O load from fle  s¥al-al203-al wmpidata¥al 111.mol
s - "i 3 a: 46741 [A]  Alpha:  90.0000 [
{% b: 4.6741 [A] Beta: [deq]
1l
Azi,i c 6.9568 [A]  Gamma: [deg]
{i- Coordinates of outmost atoms on 0.0000 a
- 3 selectedaxis(dAl: = T
c Cell 2
| P99 (O Use displayed cell
Q09
4 O Load from fle  s¥al-al203-al. wmpjdata¥al203.mol
z ar 46741 [A] Alpha:  90.0000 [d
L. Y b: 46741 [A]  Beta: [deg]
¢ 12,6789 [A] Gamma: [deg]
Coordinates of outmost atoms on - 10.1289
N=34 rho= 2.577g/am"3 selectedaxis[Al: -
a=4.674b= 4.674c= 25.636
alpha= 90.000 beta= 90.000 gamma= 60.000
Build Close

| +  29%

m winmostar copyright 2008-2025 x-Ability Co., Ltd.
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VII. Al/Al,O,/Al #EEDIER

5. Interval (C [0] AZRIBEULZEI,
6. Build Z#UZE9. ( [EECEMEKRESNEL.

@ Interface Builder

0 B &

(3
e

q

g0y

N=34 rho= 3.364g/am"3
a=4674b=4.674c=19.636
alpha= 90.000 beta= 90.000 gamma= 60.000

Cell Direction Repeat

Axis perpendicular to interface
O a-axis
O b-axis

O caxis

Order

© Normal
(O Reverse

Interval

ol | between cell boundaries

on cell boundaries on both sides

~\Spedfy interval on selected axis between
~ outermost atoms

Adjusting cell size parallel to interface
O Scale both cells to average size
(O Scale tosize of  Cell 1 (al111.mol2)

(O Extend size of smaller cell while keeping atomic positions

Build

1 WS T

VN winmostar

N

Copyright 2008-2025 X-Ability Co., Ltd.
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VII. Al/Al,O,/Al #EEDIER

7. BOMD | fFEEISY Z&EIRUET,
8. Cell 1 (I Use displayed cell "oZEZIMRIRANKDICLET,
9. Cell 2 @ Load from file (C V T{ERk U7z Tal111-2.mol2] Z&ERLUET,

10. FlE4.~6. ZRORUFT. ( [IERCRIMERENELUZ, | EWDRYT 7Y ITHNRRE
nx9)

@ Interface Builder - (m} X
e Cell  Direction Repeat
L7 Cell 1
7] © Use displayed cel
[m] (O Load from file
N a: 4.6741 [A]  Apha:  20.0000
b: 4.6741 [A] Beta: 90.0000 [deg]
¢ 19.635 [A] Gamma: 60,0000 [deg]
Coordinates of outmost atoms on 0.0000 7.
selectedaxis[Al: @~ T T
c Cell 2
| (O Use displayed cel
O Load from fle  3l-al203-al. wmpjdata¥al111-2.mol2
Z a: 4.6741 [A] Alpha:  90.0000 [de
L’ Y b: 4.6741 [A] Beta: 90.0000 [deg]
c  6.9568 [A] Gamma: 60.0000 [deg]
Coordinates of outmost atoms on 0.0000 2 anes
N=43 rho= 2.681g/m"3 selected axis [A]: Sttt .
a=4.674b=4.674c=32.592
alpha= 30.000 beta= 90.000 gamma= 60.000
Build Close
| -0 + 23%
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VII. Al/Al,O,/Al #EEDIER

CCETOFIEZEZ. XEBANSRR 2T E TROBEN TET XTI,

work4_QE_SCF AN 771l (pw.pwin) iREFH » PZA-Laly
N=43 AIZBO15 M= 93548 -
Marked Order: 0 - 0 - 0 - 0 » ¥-0-F

Marked Atom: X=0VY=02Z=10

Length= * Angle= * Dihedral= * LpE y [EE
w®TER QX2 O ZMatrix
Elem ¥ ¥ 7l
1Al 3.1373  0.0000  4.4068
2 A1 -0.7845  4.0762  2.2034
3 Al 0.00000  0.0000  O.0000
4 41 -0.7845  1.3587  2.2034
5 41 0.7845  1.3587  4.4068
B Al 2.3634 1.3587 0.0000
7 Al -1.5683  2.7175  4.4068
8 Al 1.5683 2.717%  2.2034
9 Al 0.0000 2,717 0.0000
10 Al 2.3634  1.3587 10.8368
11 Al 0,0000  2.7176  9.1428
12 Al 0.0000 2.7175 13.0226
13 Al 0.0000 0.0000 11.3289
14 Al 0.0000  0.0000 15,2087
c 15 Al 2.3534  1.3587 13.5149
16 Al 2.3534 1.3587 17.3947
17 Al 0.0000 2.7176 16.7010
b 18 Al 0.0000 0.0000  8.BG0&
19 Al 2.3534  1.3587 6.9568
200 1.6330  2.8285  9.9837
210 3.0738  0.1110 12,1757
20 1.4408  0.0000  9.3887
22 N n a1927? 1 2R 19 17R7

®TAEE [(REEISY EE (&8 (ALEE

z
LDV tho= 3.20272354

a= 4706815 b= 4.706815 c= 26.901525 it il o
alpha= 90.00000 beta= 90.00000 gamma= 120.00000 EE
BilE754 1 vl «I1 v

- | | + 41%
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VII. Al/Al,O,/Al #EEDIER

FDALO; RS T LFAMROEETEZREZ10A ([CTDH. WILEERELET,

13. iR&E | WILDIERK/IRE | TWILOZEFZIEIRL. 1. How to transform cell (CHULT.

Axis (C [c] Z=#EIRL Set total length [A] (C [34.042386] Z AN ULFET, ([[RFDF
T—BARETIRZBZDOE]+10(CKDEBEHRUET . )

14. 2. Atomic positions T. Do not change (CFTwVvOZ AN,

15. 1. How to transform cell (CEERDAxis ¢ D#(C3p2d Direction (C(E [Change positive
side] ZEUFET,
16- OK j& j:EFI L/gsg—o E@J:i (L__Td: D gsg—o Cli?ﬁi’;&“%?&éLLZ?SEXésaéé?%?i‘lj;f“a'i(fs“‘iipe.: ss73s
@ Transform Cell - o B X :

1. How to transform cell
© Transform only along the selected axis

Axs ¢ Direction  Change positive side

oL B8 88

Setincremental length [A]
© Set total length [A] 34.042386
Set normal strain -]

Set density [g/am~3]

(O Transform simiarfy

; pee
T

a= 4.674b= 4.674 c= 34.042
aipha= 90.000 beta= 90,000 gamma= 60.000

- | + %%
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VIII.

Al/ALOS/AIDSTEZITNET,
1. D—20J0O—DREDRY > =g & [HiES

SHEDET (Al/ALO,/Al HEE)

>3 &RTUEIN? ] DRy Ty IR

=N TWWWR ] ZiBIRYI D & TQuantum ESPRESSO Workflow Setup MRy 77w f

A1 —PHEMET.

2. Preset (& [SCF] MFFEULFT,
3. Pseudo file (C [pz-*rrkjus_psl.*.upfl MMEEFINTWBCE=ZERELUET,
4. Detalls %OIJ ‘J’jbiﬁ'o @ Quantum ESPRESSO Workflow Setup — m} X

=

() Enable parameter /structure scan

1st job +
Task Energy v Cutoffenergy Ry] 35.0
(Suggest: 47Ry)
Charge [e] 0. Manually specify cutoff energy Phonon (DFPT)  Disabled
# of bands Default v Kpoints v (@ Use Bravais-attice index
(16x16x1)
Spin Non-polarized v
Pseudopotential Properties
Type Al v (JJoos () Charge density (] Phonon DOS
A — PDOS Lowdin Potential/ =
Functional  All O O Work func [_JPhonon band
Pseudo file  pz-*rrkjus_psl. *.upf cture [ Dielectric func  [(JNMR
Predision v B Metal Details... (modified) <
Reset... Import... IV Export... [I Cancel

m winmostar copyright 2008-2025 X-Ability Co., Ltd.
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VIIL. 518 D=7 (Al/Al,05/Al 18i5)

Details ## L. Set ibrav = 4 and celldm (CFTwv/JoOZ ANZEI,
occupations (C [smearing] ZERUET,

7. K_POINTS (& Tlautomatic] &U. 2DTF®D %KPOINTS_DENSITY% &EHNTCErh%z
[77 10001 (CEZFHX. occupations(dsmearing®DFEFH(CUET,

8. BIEEEZRZIZS. OK Z#H L C Details i"5ikliTHU. =5(C OK ZHULZET,
ZTUT RT 2L CGGIEZRILE 9.

@ Quantum ESPRESSO Keyword Setup — a X
|

o u

| Preset

| RISM (1) RISM (2) Others Preview Options Properties Psjfidopotential
Basic Advanced Spin/DFT+U Phonon NMR/EFG MD Dipo} Ir ESM
restart_mode Automatically set v @ setibrav = 4 and celld
calculation scf v ecutwfc 35.0

(Suggest: 47Ry)

# of bands Do not specify v Ecut for US/PAW Spedify ecutrhofecuta ~
(# valence bands: 87) (Density)
60

K_POINTS  automatic 0.
smearing
771000 one
one |
[ tstr
() set default k-path
(Jnosym () noinv
Reset... Import Export...

YU winmostar copyright 2008-2025 x-Ability Co., Ltd. N
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VIIL. 518 D=7 (Al/Al,05/Al 18i5)

EREITK OUDFR ER3BNTEFEI, J7-1)Uidpw.pwout®iEIRUET

BEiEE TEAMA YD Fa-RUPLW avEsw ALTH) /
1M @ & 0§ E &1 Wi Guantum ESPRESSO -~ [ O fm Y [  ZRWER (SUEREERET -

[ &% 95 73430k -t ~  Replace & £ O [ 6B 47

OJ0HR THREICEHNNTE total energy DITHAKRDIEWVWAS T DL ITRILF —
(&% . T ClE-659.78060985 Ry) &I ET,

BETITRILF—OFEICAHAVNWDIDOTAELTBWNTLIZEE0)Y,

the Fermi energy s 5.1857 ev

! total ener -659.78060985 R
estimated scT accuracy 0.00000001 Ry

[ smearing contrib. (-TS) -0.03360001 Ry
[ internal energy E=F+TS -659.74700984 Ry

I Ajl

| The total energy is F=E-TS. E is the sum of the following terms:
one-electron contribution -10091.07600441 Ry
hartree contribution 5143.68228243 Ry
XC contribution -219.89848153 Ry
ewald contribution 4507.54519367 Ry

convergence has been achieved in 28 iterations
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IX. ESIRIILF—DHE
CCETHEUREIRILF—ZFEDDETEEDLDICIEDET,

T T~ ()

N &) -561.15151424
Al (111) X5 -16.40409377
Al/AlLLO,/Al -659.78060985

EEIRIILF—(FTFTORIDEETEFET,

EEIRILE— = (6X[ASTAIDRIRILFE—]+[ZSTALO;DLTRILFE—]-[Al/AL,05/AIE
TRILE—])/(2x[TILOEE])

RED6(E. ALOZFRO —DDAI(111)AS T (FRFEL/3TEHESNIE S E(CHREL. FE2 (&
AlLO/AI(111)RENRAIC2DH BT ECHEELTVET,

STEDIRICIE 1 Ry = 2.179874 x 10-18] t@%%(l_c_/ 2IEE0N,

VN winmostar copyright 2008-2025 x-Ability Co., Ltd.
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IX. #EEIRIIF—DEE

SEZFTIC, FIR—2O5BRCIDBEIRILF—2HET D L,
1.18 J/m?

ERFEFODET,

Xk D. J. Siegel et al., Phys. Rev. B 65 085415 (2002) (CEE&H NTEEIRILF—(E
1.14 J/m?2 (fcc-stacking, Al-termination, unrelaxed, LDA) T I D TSEIDETETKI<S<EIRT
ETCWVWET,

m winmostar copyright 2008-2025 X-Ability Co., Ltd.
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mmi%(C

o BRBEOFHZRANZVWAIGI=—UXY— 1 7 ZSRUL TS0,

Docs » Winmostar ™ 2—H2= 2 7)1

Winmostar MI—47=a7JL

SIE. WinmestsriTM)HEREEDBIE - IBMEEIENTITOET, FEDRMERL 5
it’;"( = 17, lijﬁ“@@'

winmestar(TMPTEAISD TRDAIE K -2 F 288l T,

TR JJZZ 3N ¥'®i”]! M?J VBS(E BEEFINTOS L<B3EH - M5

TNza—Fr2D %
. EEFz—RUTIL
E&.ub (JEE 3
[civre
- 2RISR
- 2 ERORA - B
- A4 EFNBRFDHL
RS DR
BEAZ2— - DN ED
UE-—tzad
T
DDy
- 10 BEHIOTES
+ U E<BIEH  FSIN—Fr T
ot &
\Y
1-—Y~Y_a )l Winm %“AO)JEE
—1) Inmostar a <

s RKEODABDEZZHELEINDA(E. WinmostarE AEE LS. WinmostarEREZES
Fl(FERBEsOR@E TR <IEEL. (GEH(EP.2)

o AEBEORNFTED (CEENEFRVEEF. FILLDDEMZSRUL TSN,

« KK HIEMTERULRWVGS(E. [BHROEFIE - BEEDZSH. BSHAGEIA—AC. FESD
BIRGELE DR (CEKRSNIZ I 7 MV U EE < 20\,

Bt
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