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I. RDEFY>YD (Si)ULD)

SiftratBE FkLUE I .

1.

2
3.
4.
5

TJ74I | A4 >R—b | Sampled 7AIETH—VILEEVET,
H2TIL T 7AILEEOFNS [si.cifl ZERUET,

REOABEWRELUT - - DI RIOS/PEFIDT, HELUTHEMAHF] ZEIRUET,
SIDANRS2IFINTILIAAL > TA > RO(CERKRESNE T,

iR | ©IVEIERL/RE | FEITRIVEREZ ') v UCreate/Edit CellD1> RZEREE
9, Lattice ConstantsziZIRLUtZJ/LEZ a [A]JDEHNSY—) | BiiiZZ#ExFH\TBohr
RECEBMUBEBEATUTCHEEY (CCTREREBRERES : L, = 10.2629 [Bohr]) -

@ Create/Edit Cell = (=]
M: 'S V= 4.073175 Z= 1357725
nnnnnn -5 Angle= 49:54236 Dihedral= * Lper= * ~ |
O Lattice Vector © Lattice Constants Factors |
ropylene.sxyz create
P W ' Y © set Margin [A] 5. Create Boundary
pt.’: |f = 8 Use Cubic Cel a[A] 5.4309000000C 90.000000000C Periodic v
_ =
&i.c If ' R ‘ O set Dimension [A] 15 Create b [A] 5.4309000000¢ betaqdeg] 90.000000000C Periodic

. . . c[A] 5.4309000000C gamma [deg] 90.000000000C Periodic
sic_zincblende.cif Expand
. Width [A] 5, Expand Origin [A] 0.0000000000¢  0.0000000000C 0.0000000000C
silanol_resp.mol2 —
Axis Ox Oy Oz Cross-sectional area [A~2]  a-bplane ?9. 494674810(
Side O+ O- O +- a-c plane 29.494674810C b-cplane 29.494674810C
J7AWEAVR-F X
@ Fit view to window after creating/editing cell oK Cancel
BIEOMBEMRL T WhEEEAARHE T ' ' - ——— - _ S
A @ Winmostar Unit Converter — (m} X
WL TR fra2as E -
N L | 5.4309| = 10.2629136102
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II. 51HED=R1T (I - X))

C ClISHERDImMNSXRETTD/ > FofiEstELE T,
1. Y—IU\—=DYIVITH5Quantum ESPRESSOZERL M(D9—0J0O0—8K/E) #0UvIULZE
9, JUZF+ TIADEHCDONWTI>WZTIUY I ULFET,

2. # of bandsz [50% morel] (CEELUTHS. Pseudo fileztEX:mIEZE=ND(CER LIZPAW
NFT>22vI)LTHD [rel-pbe-n-kjpaw psl.0.1.upfl| [CEELFEFT . Manually specified
cutoff energylCF T v IOZ ANEZ [44] (CEEULFET,

3. Properties®>Band structure(L?I\JO%)\ﬂ Details= o Uw O ULFET,

| @ Quantum ESPRESSO Workflow Setup - [m} X

| Preset SCF + (modified) ofJobs: + 1

[C) Enable parameter /structure scan Co

| 1stjob
Task v~ Cutoffenergy Ry] 44
(Suggest: 38 Ry)
Charge [e] 0. 8 Manually specify cutoff energy Disabled
of bands 50% more Monkhorst-Pack v _JUse Bravais-attice index
x5x
Non-polarized
Pseudopotential Properties
Type Al (Joos [[) charge density ("] Phonon DOS

— PDOS Lowdin Potential/ =
Functional Al @ B [C] ik [_JPhonon band
> Pseudo fle  relpbe-nkipaw_psl.0.1.upf - 8 Band structur func  [JNMR
Precision Medium v [JMetal Details... < I

Reset... Import... l' Export... OK Cancel ‘
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II. 51HED=R1T (I - X))

4. Basic5J(CCSet ibrav = 2 and celldm(CF T v IOZANE T,

5. K_POINTS (& Tlautomatic(by spacing)] & U. (Spacing) [A*-1]%Z [0.30] (CEEL
x99,

6. Advanced5 %2 w2 ULZEY, conv_thrfEx [1.4-10] EEHRXFET,

(101] (-luantum ESPRESSO Keyword Setup - 0 xX @D E)uantum ESPRESSO Keyword Setup — O X
Preset | Preset
Q RISM (1) RISM (2) Others Preview Options Properties Pseudopotential $ RISM (2) Others Preview Options Properties Pseudopotential
Basic Advanced  SpinDFT+U  Phonon  NMR/EFG  MD Dipole Corr ~ ESM ‘ ‘ Advanced  Spin/DFT+HJ, Phonon  NMREFG  MD Dipole Corr ~ ESM
restart_mode Automatically set ~ @ setibrav = 2and cclldm@ ‘ conv_thr @ gaussian
calculation |5:f v ‘ ecutwfc 44 4d-5 0.02

(Suggest: 38Ry)

# of bands Specify nbnd(Relative, ~+  Ecut for US/PAW Spedify ecutrhofecutw 5d-4 mixing_beta 0.3
(# valence bands: 4) (Density) B —
6 396 0.25 mixing_mode plain v
nbnd(Relative) 50 S I ecutrhofecutwfc 9. electron_maxstep 100 vdw_corr ‘Nune v
K_POINTS  automatic(by Spacing) ~  tot_charge 0. nstep 50 [JJuse input_dft
(Spacing) [A~-1] 0.30| occupations v 100. ngx1/2/3 Default b
777000 - none diagonalization r.iawd—v| 0.50
none diago_david_ndim
< » () tprnfor [ tstress (") spline_ps all
() set default k-path (J1a2F (for pw.x) = .true. [ use cell_factor 3.0

Onosym  (Jnoinv
Reset... = Import...  Export... Cancel £ Run Reset.. = Import..  Export... cancel | @ Run
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II. 51HED=R1T (I - X))

7.
8.

o.

Spin/DFT+U%5 7%=~ Uw/- L. noncolin&lspinorb(CFTwv/OZANET,

Preperties9 %= 2w/ L. K_POINTS% [tpiba_bl| (CEEULZFY. Set default k-
pathOF T v oO%Z5H L. BEDDORY O X(CEEZ [gc 100] [x o (CERXZFI,

oK%= w2 USHBREBEN SKkIFTET. B%IC OK ZMUET. Workflow SetupEIE
[CBITI 2D TEE CHEEOKEINT & & THEERTUET.

[ r -
@ Quantum ESPRESSO Keyword Setup O X | @ Quantum ESPRESSO Keyword Setup — m] X

Preset Preset SCF
| RISM (1) RISM (2) Others Options Properties Pseudopotential Basic Advanced Spin/DFT+U Phonon NMR [EFG MD Di SM
Basic Advanced Spin/DFT+U PhdNpn NMR [EFG MD Dipole Corr ESM RISM (1) RISM (2) Others Preview Options Properties ntial
nspin 1 ~  [Jida_plus_u Properties / ‘ &bands Values
| K_POINTS tpiba_b
Use tot_magnetization 0. ’ Band structure plot
[ pos plot nosym False

[CJ PDOS plot/Lowdin charge noinv False
(] Fermi surface

[[J Dielectric function
[[J Charge density

() charge density (AE)
[J spin density

[J wave Function

[[J STM Images

‘ () Potential Energy

A A [_J Potential fwork functi

0.0

0.0

A

K_POINTS G 10
X0

| Set default k-path |

| | O Phonon band
@ Ispinorb
)ensity as starting_magnetizatiol

| [[J Phonon DOS
Reset... Import... | Export... OK Cancel m‘}, Run ‘ Reset... Import... | Export... OK Cancel &, Run
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IIIJ\> RfER (T > X))

1. 702>3> | Band structurez27Jw o932 ET. /N REEEHNKIRESNZE T, Obtain
labels from input fileDF T v OZ% LU TDrawz2o w33 &, /> RERIDOEEIDZRED
WNENDDE—TVILT7 Y -2 NEIETESHINE T,

- (0 00) = (0, 1/2, 0O)5my, pp, my i @estEL. (0, 1/2, 0) = (0, 1, 0)D*Smy, =5t
BULFET,

| @ Band Structure = =] X

Path: C:¥winmos11¥UserData¥calcs¥si_effective_mass.wmpjdata¥work1_QE_SCF
C:¥winmos 11¥UserData¥calcs¥si_effective_mass.wmpjdata¥work1_QE_SCF¥pw.pwout
(") Obtain labels from inupt file

C:¥winmos 11¥UserData

et
........
eae

ooooo

......
------
aag
-------------
--------
e

e,
Seene
.......
e,
“eee
e,

Energy E - E(fermi) [eV]

*eu,
e
..
e
e
.......
e,
T
..
“eue,
.

-10

H

ane®
= L
Py
aeet
oo
PRl
anee®
asee®
.....
...........
e
--------
....................

-12

K (0.12,0) (0.1,0)

Show Setting Refresh Options... ¥ D

A.I—
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IvV.:t8o0%=17 ( (0,0,0) > (0,1/2,0) )

1. D=0ty bMPYITZ2OUvIULET., #ESaTE8RITUEID? (CE TLWWR] Z
BIRU. SiKTUEFToIRIVICEBRULETD ? (C [(FL] ZBRUET,
2. Detailsz=27'Jw 2 U. Properties7JziERLET, Set default k-pathdF v IH4t

NTWBFE=HERL. DoV ORI [0.0 0.0 0.0 100] [0.0 0.5 0.0 0]l ZAN
bia_o

3. OKzOUY I USHIREEREN SRITEY. R%IC OK ZMUET. Workflow SetupEIE
CBITIBDTEC CHEOKERT C L THEERFLET.,

‘r@ Quantum ESPRESSO Workflow Setup = O X ‘ ‘ @ Quantum ESPRESSO Keyword Setup — (m] X
| Preset SCF v (modified) #oflobs: + 1
| (") Enable parameter /structure scan Config | a—
Basic Advanced Spin/DFT+U Phonon NMR/EFG MD Dipole Corr ESM

| 1stjob + - ‘ RISM (1) RISM (2) Others Preview Options Properties Pseudopotential

Task Energy b Cu?ﬁ e"e'thBS[Rga) 4“4 0.0 Properties Sbands values

B = 8 Band structure plot K_POINTS tpba_b

Charge [e] 0. Manually specify cutoff eneragy Phonon (DFPT)  Disabled ‘ () Do plot nosym Ealse

# of bands 50% more v Kpoints  Monkhorst-Pack Use Bravais-attice index O PDOS plotLowdin charge nomny False
| (7x7x7) () Fermi surface

. . o () Dielectric function
Spin Non-polarized v ‘ ) Charge density
Pseudopotential Properties (] Charge density (AE)
Type Al v Ooos () Charge density (] Phonon DOS || |Q spin density
() wave Function

| i -+ ) PDOS/Lowdin ) Potential/ M () ST™ Images K_POINTS 0.00.00.0 100
Functonal Al . 8= U Work func (JPhonon band - 0.00.50.00
| (] Potential Energy Os
o - rork fi ] Set default k-path
Pseudo fle  rel-pbe-nkjpaw_psl.0.Lupf  ~ @ 8and structure [ Dielectric func  [_JNMR () Potentalwork

[C) Phonon band

A () Phonen DOS

Precision v OMetal Details... (modified) €

Reset... Import... |v Export... 0K Cancel

L Reset... Import Export... m Run

° N
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V. J\> Rf#R ( (0,0,0) — (0,1/2,0) )

1. 720>3> | Band structurez2'Jw o U/\> RRZFRRUE I, Option | Shift/Scale
datazERUF I, tE#Z2n/L,DEM(CEIR T Bz . Operation(d [ Divide by
specified value (x)] ZZEIRUET,

2. HtWCEDMEZ AL UEITH, CZTIEL,/2m = 10.2629 [Bohr]/2m = 1.633F AN UE T,

- LESHFEROTIILES(OAR 23 FILEIL)TY. p.7CEUERUIZTILRSZRAL
=S

| @ Divide by specified value (x) — m}
— — - - |
@ Band Structure = m] X
Path: C:¥winmos11¥UserData¥calcs¥si_effective_mass.wmpjdata¥work2_QE_SCF . Al | 4
C:¥winmos 11¥UserData¥calcs¥si_effective_mass,wmpjdata¥work2_QE_SCF¥pw.pwout Select operation X 3
(8 Obtain labels from inupt file | =
| i 2 Series1
; c:¥ : QOperatian ; \\\ Series2
" | Divide by spedified value (x) | Series 3
; S | 0 —_ﬁ_‘%_“\‘_—- Series4
| | i — Series5
- —
0 | lil- | g e —
z \ ey 2 g =™ | — Series7
= E T Series8
-2 ~—
E % 3 - Series9
u? 4 - ] -4 Series10
w Shift/Scale Data X | | = 5 Series11
2 6 2 Series12
| c
£  Entervalue 1633 | | & °
8 | 7
| N I
=10 | oK . -
_____ | X« | ;
-12
0.00 0.05 0.10 0.15 020 025 0.30 035 040 045 0.50 -10
-1t
Show Setting Refresh Options... = Close 5 !
-1
N ! 0.00 0.05 0.10 0.15 0.20 025 0.30
(Scaled)
X0 Y5852
Show Setting Refresh Options... ¥
Close
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V. J\> Rf#R ( (0,0,0) — (0,1/2,0) )

3. N 2n/L, CRT—=ILENT=FHIERIN> H%ﬁﬁb\f@-é?Ex}J%fEG)%Hj% TULWET,
Optionsz=2 ' Jw UL [Fit curve] Z#IRUET, HELWTIr v

BEIRUE T,

SURERITDN—T%&

m;, 28I DER(E [Line(3)] 3UL\& lLine(4)] Z. m},,,2EH I DR
[Line(5) ] FLlne(6)J [Line(7)] FLine(8)J DVNWINHIM—DZERLET,

@Ddbyp ified value (x)

Energy E - Eiferni) V]

B d YU h o A DN LA e AN W e

o

-11
-12

Series 9, 10

Series 11, 12

TS Series5,6,7,8

_ T ——
— ——

Series3,4

Series 1, 2

0.00

X0 Y:-1282

Show Setting

0.05 0.10 0.15 020 025 030
(Scaled)

Refresh

O X

WO OODONNO0N0Nnmn
@D ®o DD DD DD D
- E R
@ o @®oo @O
WM D e BN
O~ DE W=

13
w0
(=]

L
— ok
N - O

l Options... ¥

Close
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VIL.BMEEDEH (m;,,,, m, ;)

1. Fit curveD 1> R TType”z [Quadratic] Z:#IRL E 9, Specify Fitting Range|(C
FIVIZANDCET, TIAYVTA 0BT DERTIEETDICENTEEXI, T
(X ol 5 l0.05] DEREULET, Fite UV IITBRICETH—TTa4vTa >IN E
TENT v o 2TINSGA=IRERDRY IR (CHIENZFET . light-holeBRIEEDET
BTwERBIE(La: -71.34012280969617 9,

@ Fit Curve — (m] 3G
Fitted Parameters
05 ERY-71.34012280969617]
<
Sf”zg b : 0.25918187660946557
= 10 (fitted) c: -0.04900526319390161
=
| E 15
| o
| w 20
>
E
2 25
3.0
35
0.00 0.05 0.10 0.15 020 025 030
(Scaled

Show Setting

Type Quadratic @
Equation y=a"x*x+b*x+c

List of Parameters a, b, c

Refresh Options... ¥

List of Initial Parameter
Values (Optional)

List of Parameter Value
Ranges (Optional) A

4 i
8 spedify Fitting Range 0 0.05 Q IF tting Range Fit < Iose
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VIL.BMEEDEH (m;,,,, m, ;)

2. BYIEZ(Em* =1/(ax<eV2Ry S)XDEHTEET, aldFgilETCESNIETI1 v >0\
A= TY, eV2Ry(IEIZEH(eV—>RY) TIEIZ0.073498586T 9, L_@ﬂE(i‘J—)lf | Bifiz

BEBMNDOSHMBEIDIINTEXT, sTEITDEmMy,, =
—0.1907m, EBEHENEI,

3. p 15DLINe(5)ICDVWT T w4 2 JZRAURGTEITIDE, TavT2TINSGA=FE
= -48. 05131302737609673\ SoNFUIZ. CDiEZAV Cheavy-holefllDBERE=(Z

*

Mn,hh = (“28.051313027376096x0.073498586) = —0. 2831meb\ S5NET, FTITHRELEEITDIEUTD
KD (CIRDFEITHRROBEREZEIRLU CVDIENDMNDET

p lh

(- 71.34012280969617><0.0734-98586)

-0.191 -0.171 -0.193
my nn -0.283 -0.46 -0.267

[1] Phys. Rev. B 106, 045204 (2022)
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VIL.;t8o=47 ( (0,1/2,0) — (0,1,0) )

1. =220ty bhPYvIz2o0UvwoOUFET, #ESaIZ22TUEIM?2(CE TLWR] &
BIRU, KTV EFsIRIVICEBRUEID ? (C [(FW] ZBRUET,

2. Detailsz=27'Jw 2 U. Properties7JziERLET, Set default k-pathdF v IH4t
NTWBFE=HERL. BOomRwv ORI [0o.0 0.5 0.0 100] [0.0 1.0 0.0 0l &ZARN
bia_o

3. OKZzZOUw T UFMEEEBEEMNSIRITE T, &EZ(C OK ZHUEI . Workflow SetuplHiE
(CIRITI DD TEZ CHEOKZHI L CEEEITUET,

m Quantum ESPRESSO Workflow Setup — = X | @ Quantum ESPRESSO Keyword Setup = (m} X
|
|

Preset SCF +  (modified) #oflobs: + 1

M |
[_) Enable parameter /structure scan Preset

Basic Advanced Spin/DFT+U Phonon NMR EFG MD Dipole Corr ESM
1st job + H - RISM (1) RISM (2) Others Preview Options Properties Pseudopotential
e Eneray = Cum%smg‘]l) 4 0.0 Properties &bands Values

; : i ;. S | 8 Band structure plot K_POINTS tpiba_b
| Charge [e] 0. Manually specify cutoff energy Phonon (DFPT)  Disabled v | 0 bos ot roeym .
# of bands 50% more v Kpoints  Monkhorst-Pack v (@ Use Bravaisattice index [0 PoOs plot/Lowdin charge noinv False
(7x7x7) () Fermi surface
Spin Non-polarized ([0 Dielectric function

[CJ charge density

| (] Charge density (AE)
Type All v (Joos () Charge density (] Phonon DOS () spin density

[0 wave Function

Functional Al 0 Zilgsﬂ-owdin O Potential/ () Phonon band (] STM Images K_POINTS 0.00.50.0 100
ge Work func (] Potential Energy _ 0.01.00.00
= = 0 salwork fu [ Set default k-path
Pseudo fle  rel-pbe-nkjpaw_psl.0.1upf - @ Band structure [ Dielectric func  [_JNMR Potentialfwort
|

Pseudopotential Properties

[ Phonon band

L () Phonon DOS
Predsion v [JMetal Details... (modified)

Reset... Import... IV Export... 0K Cancel

Reet... | inrt.. [ Ewort. T<1_b -

N
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VIII.J\> Rf#Rr ( (0,1/2,0) — (0,1,0) )

1. 720>3> | Band structurez2'Jw o U/\> RRZFRRUE I, Option | Shift/Scale
datazERUF I, tE#Z2n/L,DEM(CEIR T Bz . Operation(d [ Divide by
specified value (x)] ZZEIRUET,

2. HtWCEDMEZ AL UEITH, CZTIEL,/2m = 10.2629 [Bohr]/2m = 1.633F AN UE T,

- LESiiEREOTIVRS(AAR 23 FIILEIL)TY . p.7CEUZHTRUIZTILESZAL)
ESE N

| @ Divide by specified value (x) — (m}
| @ Band Structure = m] X
| | 3
Path: C:¥winmos11¥UserData¥calcs¥si_effective_mass.wmpjdata¥work3_QE_SCF . |
C:¥winmos11¥UserData¥calcs¥si_effective_mass.wmpjdata¥work3_QE_SCF¥pw.pwout Select operation X | 2
i {8 Obtain labels from inupt file ; Series1
‘ C:¥ rre— + Operation | \\—hJ Series2
[ S| veal . o . 0 Series3
| I N S FOSS ¥si s wenpdat |  Divide by specified value (x) Seriesd
N I s i > ! N = [ -1 " SeriesS
0 = | = u Series6
- . ok < | T oo i
[| 2 Zfems 00 100,00 : E T | Seriess
E 5 32 | Series9
=1 5 & ~
3 ~aim - T et
T i
PR o e e e Sl et Lt X | 8 5 S Series12
S | R R S ... o0 ] T~
I - 1 2 \
W s | Enter value 1,633 w8 ~L_
........
T IR e St \ — 7
------------ | | -
T Y ooy 37T L | P | \
......... mx
L s L s | | | "
1y lessmanenseee .
0.00 0.05 0.10 0.15 020 025 0.30 035 040 045 0.50
10
{ Show Setting Refresh Option: = Close
0.00 0.05 0.10 0.15 0.20 025 0.30

(Scaled)

Refresh Options... ¥

Close

VYN winmostar Copyright 2008-2026 X-Ability Co., Ltd. 18



VIII.J\> Rf#Rr ( (0,1/2,0) — (0,1,0) )

3. WBENN2n/L, CRT=ILENEFHRI/I\ REZAVWTCEFENEEDEL EITLET,
Optionsz2 w2 U [Fit curve] Z&IRUET., SOV TCIr v I ZBRAITDIN—T%
BIRUEX T, my, @B HI BRI [Line(9)] D0\ TLine(10)] Z#RULET,

| @ Divide by specified value (x) — O X
3
2 Series 11, 12 Select series to be fitted X
1 Series 1 |
H_M—_HE_J' Series 2 | seires
0 Series 9, 10 Series3 e - <
Series 4
-1 — Series 5
1 _ e X (un
O e Series 5,6,7, 8 — Series7 .
E 5 I — Series8
2 | Series 9
W T Series10
w S Series 1
%‘ -5 \\\ - Series12
S g —.__ Series 3,4
-7 \
-8
-9
10 Series 1, 2

Show Setting Refiesh | Optons... v |
Close

VYN winmostar Copyright 2008-2026 X-Ability Co., Ltd. 19




IXWE%E%@%E (m;,")

1. Fit curveD 1> R TType”z [Quadratic] Z:#IRL E 9, Specify Fitting Range|(C
FIVIZANDCET, TIAYVTA 0BT DERTIEETDICENTEEXI, T
(& T0.201 5 To.25] DEFEIELET . Fite oUW OITRICETH—TTa4vTa 20N
EITESNT 4 VT o 2 TINSGA=FIWNERMDORY DR (CHIDENET, MBDWEEDFTE T
FirFElLa: 14.476311775307263TC9,

| @ Fit Curve - (m] X

1.109, Fitted Parameters
°

105 [14.476311775307263)
%, * Seriesl ER14.476311775307263
1.00] % o b : -6.0600630274623555
%, (ftted) c: 1.1898210745085378

°,

o

0.95
0.90
0.85

0.80 i
0.75 N,
05

0.70 \
0.10

a8 \

0.60
0.15 020 025 0.30
(Scaled)

Energy E - E(fermi) [eV]

0.00 0

Show Setting Refresh Options... ¥

Type Quadratic @
Equation y=a"x*x+b*x+c

List of Parameters a, b, c

List of Initial Parameter
Values (Optional)

List of Parameter Value
Ranges (Optional) A

8 Specify Fitting Range 0.2 0.25 Q IF.mng Range

m winmostar Copyright 2008-2026 X-Ability Co., Ltd.
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IX.#BAxBEEDE (m;, )

2. BYIEZ(Em* =1/(ax<eV2Ry S)XDEHTEET, aldFgilETCESNIETI1 v >0\
TIA—=FTT, eV2RyIFEZHE(eV—>RyY) TIE(ZO. 073498586_C‘J—)ll | H{uZZ]H SE

ZHIS I DM TEET ., sTEITDEm;,, = = 0.9399m, & EH
NE9,

3. JavTra >0 TESNEZRBEMOR/IMEIIEEFRIKES(Conduction Band minimum:
CBM)I(CHEDFET, €DEFDxEh(scale)DIE(F0.20931 T U, RT—)L 9 DEIDXEHDAE(L
0.3418THD. HWTEHE I Ddm;, , Z#EBHIT DRCHEIRMETT,

— > XADMEI(CHBDCBMD= (ANREULET) (CETID/N\> RAEMDOBMEZ (EB%
BE) m, 5B IDIRCHELRDCH. CTTARDAEZIEIELET,

(14-.476311775307263)(0.073498586)

VYN winmostar Copyright 2008-2026 X-Ability Co., Ltd. 21



X. StED=ET ( (+5,A,0) = (-5,A,0) )

1. =220ty bhPYvIz2o0UvwoOUFET, #ESaIZ22TUEIM?2(CE TLWR] &
BIRU, KTV EFsIRIVICEBRUEID ? (C [(FW] ZBRUET,

2. Details®/'Jw 2 U. PropertiesJ7ZERLFEJ . Set default k-pathdF T v IH9 N
TWBEZMHREL. BEDDORY I XITHEITIEREUTEARDAMAE(ICH U TEITIBDLDICEOITE
ZTEUEI, CCTIE I-0.05 0.3418 0.0 50] [0.05 0.3418 0.0 0] ZAHOUFE
9,

3. OKzOUw T UFMEEBEEMNSIRITER T, &EZ(C OK ZHUEI . Workflow SetuplHiE
(CIITI DD CTEC CHEOKZHI L TCEEEITUET,

‘ e
@ Quantum ESPRESSO Workflow Setup X | | Gt CSREED grmr S Gl 2
|
Preset SCF +  (modified) #oflobs: 4+ 1
| Preset
[CJEnable parameter /structure scan Config
Basic Advanced Spin/DFT+J Phonon NMR/EFG MD Dipole Corr ESM
| RISM (1) RISM (2) Others Preview Options Properties Pseudopotential
| 1stjob
+ 1 -
= Properties &bands Values
S B R e | KFoRTS e b
(Suggest: 38 Ry) | [Doospet nosym False
| Charge [g] 0. 8 Manually specify cutoff energy Phonon (DFPT)  Disabled ) PDOS plothondincharge | noinv False
(] Fermi surfa
| #ofbands 50% more v Kpoints Monkhorst-Pack v (8 Use Bravaisattice index [ Dielectric functi
! (7x7x7) (] Charge density
| Spin Non-polarized v (O charge density (AE)
2 % ([ Spin density
ek e Prmbes ‘ D Wave Function
Type All v (JJoos [ Charge density (] Phonon DOS () ST™ Images K_POINTS Snac;sno.gzgganaaoosul
[ Potential Energy — .050. X
— i — 3 o [_J set defauit k-path
Functional Al )] xsﬂ‘m’“d“‘ O fﬂ‘l)trekn?uav () Phonon band () Potentialjwork
= kS [0 Phonen band
Pseudo file  rel-pbe-nkjpaw_psl.0.1.upf - @ 8and structure [ Dielectric func [ JNMR O Phanon 00S
Precision v [OMetal Details... (modified) @

Reset... Import... |¥  Export... oK Cancel Reset.. Import..  Export.. oK < I Run J

. B | N
m winmostar Copyright 2008-2026 X-Ability Co., Ltd.
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XI.J\> Rf#&R ( (-3,A,0) = (9,A,0) )

1. 720>3> | Band structurez2'Jw o U/\> RRZFRRUE I, Option | Shift/Scale
datazERUF I, tE#Z2n/L,DEM(CEIR T Bz . Operation(d [ Divide by
specified value (x)] ZZEIRUET,

2. HtWCEDMEZ AL UEITH, CZTIEL,/2m = 10.2629 [Bohr]/2m = 1.633F AN UE T,

- LESiiEREOTIVRS(AAR 23 FIILEIL)TY . p.7CEUZHTRUIZTILESZAL)
ESE N

| S
| @ Divide by specified value (x) — O
i Al
@ Band Structure = (m] X
4
Path: C:¥winmos11¥UserData¥calcs¥si_effective_mass.wmpjdata¥work4_QE_SCF .
C:¥winmos 11¥UserData¥calcs¥si_effective_mass,wmpjdata¥work4_QE_SCF¥pw.pwout Select operation X 3
I {8 Obtain labels from inupt file > Series
i S 2
c 119 - Operation eries.
| 4 Vs 1 Series3
| 5 ey s ot | Divide by specified value (x) o Series4
| 2 X = | — Seriesd
1 | -1 Series6
0 | “- ‘ E — Series7
> 0.050.3418 0.0 50 \ = 2 -— Series8
i Bjiriny g
= 0.050.3418 0.0 0 IS s
E =2 £ 3 eriesd
2 3 w Series10
7 : = w4 Series11
s o Shift/Scale Data X [ > Series12
B E 5 -5
IBE - 5
| & 2 | Enter vale 1633 | ®
| -8 | -
10 | 2
il PYYYY FYYYR FYTYY YYYYE PYYTY YYYYY TYYTE YTy FYYYY YWYYe) ! 9
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 10
‘ Show Setting Refresh Options... ¥ e Cosd 11
0.00 0.01 0.02 0.03 0.04 0.05 0.06

(Scaled)

Refresh Options... ¥

Close
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XI.J\> RfE#r ( (0,1/2,0) — (0,1,0) )

3. WBENN2n/L, CRT=ILENEFHRI/I\ REZAVWTCEFENEEDEL EITLET,
Optionsz2 w2 U [Fit curve] Z&IRUET., SOV TCIr v I ZBRAITDIN—T%
BIRUEX T, my, @B HI BRI [Line(9)] D0\ TLine(10)] Z#RULET,

f @ Divide by specified value (x) — O
| 4
| 3
| 2 Series 1
| Series. 2
| 1 Series 3
| o Seriesd4
| — Seriesb
| -1 Series 6
| z — Series 7
= 2 - Seriess
: S
K 3 - r rr nni | | T enes 9
w Series 10
G 4 Series11
? 5 Series 12
c
6
-7
-8
-9
| -10
-11
0.00 0.01 0.02 0.03 0.04 0.05 0.06
(Scaled)
‘ Show Setting Refresh Options... ¥
Close

m winmostar Copyright 2008-2026 X-Ability Co., Ltd.

:
|
|

Select series to be fitted X
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XII.EEBMEEDEW (m;, )

1. Fit curve 1> R OJTTypeZz [Quadratic] Z#EIRUET, FitzoUw oI ETH—T
MY O (CHDENFET, 186

74v?4>ﬁﬁ¥ﬁéﬂ74v?4>ﬁﬂ5x A MNERID

RRE
JIEE

DB CTwEREZYE(da: 70.07424766021786T9,

@ Fit Curve

1.720
1.715
1710
17054 s
1.700 °
1,695 A
1.690
1,685 s
1.680 S
1675 *

Energy E - E(fermi) [eV)
°

1.665
1.660

1.670 *

®
hT I

“
209°

0.000 0.010

Show Setting

Type Quadratic

Equation y=a*x*x+b*x+c

0.020

0.030

0.040 0.050

(Scaled)

=

0.060

Refresh

¢ Seriesl
(fitted)

Options... ¥

List of Parameters a, b, c

List of Initial Parameter
Values (Optional)

List of Parameter Value

Ranges (Optional)

— (m]

Fitted Parameters

|
|

-R870.07424766021786

b : -4.29113580258409

c: 1.7230456074213873 |

[ spedify Fitting Range

Specify 2nd Fitting Range

<
N

m winmostar Copyright 2008-2026 X-Ability Co., Ltd.
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XII.EEBMEEDEW (m;, )

2. BYIEZ(Em* =1/(ax<eV2Ry S)KXDEHTEET, aldFgilETCESNIETI1 v >0)(
FA—=HTY, eV2Ry(FEUIZEHE(eV—>RY) THE(ZO. 073498586_C‘J—)ll | H{uZZ]H SE

TSI SN TEFXT. 5tHID tm" th = (70.07424766021786><0.073498586) = 0.1942m, L&
Eﬂi?o%k%ﬁbtmméADﬁfx%ﬁﬁ%&ﬁ@?%tﬂ?@&jkﬁoﬂ%ﬁﬁb

TWLWBAEMNDHMDFET,
w R AEARY
my, 0.940 0.916 0.943
my, | 0.194 0.191 0.193

[1] Phys. Rev. B 106, 045204 (2022)

m winmostar Copyright 2008-2026 X-Ability Co., Ltd.
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XILAEDERTF(K—>Tr—> L)

1. =220ty bhPYvIz2o0UvwoOUFET, #ESaIZ22TUEIM?2(CE TLWR] &
BIRU, KTV EFsIRIVICEBRUEID ? (C [(FW] ZBRUET,

2. Details®27Uw 2 L. Properties¥JZi#IRULEJ ., Set default k-pathd@dF 1 v IMIN
TWBEEEZRL. DDAV XIC K 1501 [ge 1501 1 o] ZABUET,

3. OKzZOUw U UFMEEBEEMNSIRITE T, &EZIC OK ZHUEI . Workflow SetuplHiE
(CIRITI DD CTEZ CHEOKZHI L TCEIEEITUET,

@ Quantum ESPRESSO Workflow Setup — 0O G @ Quantum ESPRESSO Keyword Setup — [m] X |
Preset SCF +  (modified) #oflobs: + 1 ‘
— Preset |
[_)Enable parameter /structure scan |
Basic Advanced Spin/DFT+U Phonon NMR /EFG MD Dipole Corr ESM
ist job + = | RISM (1) RISM (2) Others Preview Options Properties Pseudopotential
Task Energy v Cut(nff e [Rg]) 44 Properties sbands Values
Suggest: Y. | ba_b
8 Band structure plot K_POINTS tpiba_t
: Charge [e] 9.7 8 Manually spedify cutoff energy Phonon (DFPT)  Disabled v % DOS plot | nosym False
PDOS vdin ch Fal
# of bands 50% more v~ Kpoints  Monkhorst-Pack v (B Use Bravais-attice index O plofiowdn charge e ===
(7x7x7) [ Fermi surface
: . | | pielectric function
Spin Non-polarized v () Charge density
Pseudopotential Properties i [0 charge density (AE)
. =3 () spin density
Type Al v (Jpos [[J Charge density (_) Phonon DOS () wave Function
Functional Al O PDOS/Lowdin 0 Potential/ Op harid ‘ (] 5™ Images K_POINTS K 150
charge Work func () Potential Energy 0 gG 150
— o | () Potential fwork fun > LSS e = i‘ 0
Pseudo file  rel-pbe-nkjpaw_psl.0.1.upf  ~ @ Band structure [ Dielectric func [ JNMR () Phonon band
) Phonon DOS
.
Predision v [OMetal Details... (modified)
| |
|

Reset... Import... l' Export... 0K Cancel ‘

Reset... Import Export... ﬁ&. Run J

m winmostar Copyright 2008-2026 X-Ability Co., Ltd. A
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XIILJ\> R (K—>T —>1L)

1. 72>3> | Band structurez2oUwv oL/ RR%ZEFRRUZE . Option | Shift/Scale
dataZz:EBIRUF I, E#Z2n/L,DEAI(CEHR T D=8 . Operation (I [ Divide by

specified value (x)] ZZEIRUET,

2. HtWCEDMEZ AL UEITH, CZTIEL,/2m = 10.2629 [Bohr]/2m = 1.633F AN UE T,
- L IESiHEROTILRES(OA RS2 3 FHILEIL)TY, p.7CEUZERUIETILREZAV

ESE N

[ @ Band Structure = m] X

| Path: C:¥winmos11¥UserData¥calcs¥si_effective_mass.wmpjdata¥worké_QE_SCF

m winmostar Copyright 2008-2026 X-Ability Co., Ltd.

C:¥winmos 11¥UserData¥calcs¥si_effective_mass.wmpjdata¥worké_QE_SCF¥pw.pwout Select operation
in Is inupt file |
p— S + Operation
6 C:¥wir Data
4 >\< - | A
_ | |
e K 150 \
= © gG 150
- LO
£ 2
o -
| Wy Shift/Scale Data
|
I _
" | Enter value 1,633
8 |
{ N
-10 / | "
-12 L
K r L
Show Setting Refresh T Close

| @ Divide by specified value (x) = (] X
6
5 |
4 Series1
3 —~—— Series2
2 / \ Series3 |
Series4 |
1 — Series5 |
= 0 Series6
o 1 g — Series7
E ,/ Series8
£ -2 // Series9
= -3 Series10
w Series11
E - // Series12
g 5 d S
w
6 o S
~ “\
FL -
-8
9
-10:
11
-12 -
0.0 02 04 06 08 10
(Scaled)
Refresh Options... ¥
Close
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XIILJ\> R (K—>T —>1L)

3. BN 2 /L, CRT—ILENEFTERII\ RRZAWTCEFENEEDEL ZITLE T,
Optionsz2 w2 U [Fit curve] Z&IRUET., SOV TCIr v I ZBRAITDIN—T%
SBIRUE T, my, A8 T BB [Line(3)] &30\ ILine(4)] Z&RUET,

| @ Divide by specified value (x) — O X
6
5 Series 11, 12 \
4 Series1 Select series to be fitted X
3 L Series2 |
2 / \ Series3 | Seires
Series 9, 10 Series4 ‘ Line(3)
1 — Series5 |
= o . = Series6
= | Series7,8 - . — Series7 “-
E / A Series8 L
2 -2 p Series9
-3 Series 5, 6 Series10
w 4 Series11
) s . \ Series12
2 5 " Series 3, 4 X
w // \
-6 7 ™
e
i S~
-8
-9
-10 .
11 Series 1,2
-12 ? -
0.0 0.2 04 0.6 08 10
(Scaled)
Refresh Options... ¥
Close
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XIV.BMEEDHEL (m) )

1. Fit curveD 1> R TType”z [Quadratic] Z:#IRL E 9, Specify Fitting Range|(C
FIVIZANDCET, TIAYVTA 0BT DERTIEETDICENTEEXI, T
(& T0.64] M5 T0.66] DEHEULET, Fitz oUW ITRETH—T T4 v 20N
EITESNT 4 VT o 2 TINSGA=FIWNERMDORY DR (CHIDENET, EFBENEEDETET
MWELNEME(ZLa: -63.9867118176194TC9,

' @ Fit Curve - (m] X ]

| Fitted Parameters

| 10 a: -63.9867118176194
. 1

' S;e"zs b : 83.12583169188107

| 20 {tied) C & -27.045555420568594

-3.0

4.0

Energy E - E(fermi) [eV]

5.0

-7.0
‘ 00 01 02 03 04 05 06 07 08 09 10 11
(Scaled)

Show Setting Refresh Options... ¥

Type Quadratic @
Equation y=a"x*x+b*x+c

List of Parameters a, b, c

| List of Initial Parameter
| Values (Optional)

| List of Parameter Value
| Ranges (Optional) A

|
A 2
| @ Specify Fitting Range 0.64 0.66 Q IF tting Range Fit < Iose
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XIV.BMEEDHEL (m) )

2. BYIEZ(Em* =1/(ax<eV2Ry S)XDEHTEET, aldFgilETCESNIETI1 v >0\
FA—=HTY, eV2Ry(FEUIZEHE(eV—>RY) THE(ZO. 073498586_C‘J—)ll | H{uZZ]H SE

T ITDINTEFT, stEITDEmM;,, = = —-0.2126m, &
HENFEI,

(- 63.9867118176194-)(0.073498586)

CNE CTCESNIESHEROEFBENEEZ TITHR ELERUEEDONTERTY, TITHAFTEMRE
WD ESNTLET,

SE4TRF[1]
plh

-0.191 -0.171 -0.193
5 e -0.283 -0.46 -0.267
o 0.940 0.916 0.943
mi | 0.194 0.191 0.193
ms so -0.213 -0.262 -0.230

[1] Phys. Rev. B 106, 045204 (2022)
m winmostar Copyright 2008-2026 X-Ability Co., Ltd.
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