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I. 2DEFV>YD (Fe)

1. &R | IRNTEIN—TEIRZIUYIULFET,
mE | RFORMZEE | B8R/ AL EZEEZOVYIULET,

3. TypeZ=Spin Density(CZ5%E UAction®OverwriteDt&E(C [0.5]1 EAHDULOKZIUwW UL
F£9, CDOEFWinmostarCQEE Tl (Cstarting_magnetization& U THIRESNE T,

4., FFFRRILYI7TFI(C [Charges Available: Spin (Rtot=1.00, Qrms:--] &F/REH. Spin
Density WS ESNTWLWBDC EZERLET,

N

" A A R RN | B BT L e

e A ERAn L E AT

EB  EFRLD =R oM MD BiE FEAVA  Y-IlT
[ FATEIN-TERAN b !‘7 [
— TN-TERERBRN) [

1w M-TEROSEERED _CH3

@ Change Charge/Spin Density — O x

Type Action

() User Charge (®) Overwrite m‘

(®) Spin Density () 5cale 1.0
Charges Available: Spin (Otot=1.00,Grmms= 0.500)
tho= 7.874220 gicm™3

# selected atoms: 2 a= 2.866500 b= 2.866500 c= 2 866500

( alpha= 30.00000 beta= 90.00000 gamma= 30.00000
N
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II. 5T RD=E1T (Fe)

1. W—)L/\=DYIL)Hh5Quantum ESPRESSO%&ERL M (D—0J0—8E) =70 v
bia_o

2. SERRZREIT DD, T JILICERIT DINEMEESEBWZIUYTILET,
DFRARLI T (CEEBRROBENEIRULET . BFHRAERSNKILE] ERR=NZHS
OKzOJUwvIULET,

3. Quantum ESPRESSO Workflow SetupD > ROTUTDLDICEELET,
— # of bandsZ=50% more(lCZEE
— SpinzPolarized(CEE
— Use Bravais-lattice indexzF T w2
— Pseudo filezpz-nd-rrkjus.upf(CZE
— Properties®®DOS. PDOS/Lowdin charge. Band structure. Charge Density%z
Frwvy
- MetalzFxT v
4. OKZOUw oL, S3TDHRET > ROTEEKEU CEBRITZI UV IULET,
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IT1.GERE#Hr (Fe) RREEE

1. FEE T A )45 Tworkl_QE_SCFODOIREENEND (F) [CZILUIE. FETANLHS T
workl_QE_SCFz2oUw 2o U733 >h5Density of Statesz2oUw /O ULET,

2. ST =EZE LIz \EE(dSpecify rangelCF 1w %Z Arl. Range®(from)<& (to)
ZEEHZEL THSDrawz o) w oL TLIEEL,

¥ Jod1ibk @ Density of States - O X
VEEZ+)4 (Fe_scf) Options ¥
» th: C:¥winmos11¥UserData¥Fe_scf.wmpjdata¥work1_QE_SCF
& W waE inmos 1 1¥UserData¥Fe_scf.wmpjdata¥work 1_QE_SCF¥pw.pwout
[@® work1_eE_scF END ©oos
30 (O Integrated DOS
20 @ spedfy range

s 10 Range [eV]: (from) -8

@

< 00 - (to) 13
P53z (work1_QE_SCF) =

e -10 o )
1 Coordinate (Initial) = @ shift origin to Efermi
Cj Coordinate (Final) g 2.0
& Log 8 30

Log (Extracted) 4.0
SCF Energy Change 50
[# Density of States -
I[ b ( -8.0 6.0 -4.0 -20 00 20 40 6.0 80 100

[+ Projected Density of States Energy E - E(fermi) [eV]
(% Band Structure
(< Lowdin Charge Show Setting Refresh Options... ¥
(< Bader Charge
E; Charge Density Estimated Band Gap [eV] [up] N/A [down] N/A Draw
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III.GERERR (Fe)  SPMIREBEE. I\> REBE

1. EET ALY Tworkl_QE_SCFDIREENEND (B) (CEILULEE. EETIANS T
workl QE_SCFz2oUw 2o U733 >Hh5Projected Density of States3/z(EBand

Structurez2Uwv 2o ULE9,

—
@ Projected Density of States = 5 X 1 @ Band Structure = (m] X
Path: C:¥winmos11¥UserData¥Fe_scf.wmpjdata¥work1_QE_SCF Path: C:¥winmos11¥UserData¥Fe_scf.wmpjdata¥work1_QE_SCF
C:¥winmos 11¥UserData¥Fe_scf.wmpjdata¥work1_QE_SCF¥pw.pwout C:¥winmos 11¥UserData¥Fe_scf.wmpjdata¥work1_QE_SCF¥pw.pwout
{8 shift origin to Efermi 8 Obtain labels from inupt file
Band
8 Total
— atm#1(FE)_wic#1(s)_up @ 1re
atm#1(FE)_wifc#1(s)_dw
— atm#1(FE)_wfc#2(d)_up
— atm#1(FE)_wfc#2(d)_dw
- tot_up
— tot_dw
Check atom using viewport...

DOS [states/spinfeV]
Energy E - E(fermi) [eV]

B0t “agus

-80 60 40 -20 00 20 40 60 80 100
Energy E - E(fermi) [eV]
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IV.2RDEFYU>2 (NiO)

1. 7 | BAUDZ=0Uv oL, #ifoO>ST O BRud&EEAND) 20UV IUET,
OV MAIC Thio scf] EADUREZOUYOULET,
3. J7AIV | A4>R—b | SamplesT7)b | nio.cif &7 Uw O ULZET,

- FEROIT7AINZHZHFHAOBEECOEBETRODICTZAIV | T7AINEA VR—NEFENET,
4. TJ7AINEAR—NTAT7O0THEUVUTHRMMAIZI UV IULET,

Marked Atom: X=0Y¥=02=10
Length= 2.961601 Angle= 45 Dihedral= * Lper= *

N

E—»X tho= 6.617437 gicm™3

a= 4.216620 h= 4.216620 c= 4.216620
alpha= 90.00000 beta= 30.00000 gamma= 90.00000
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IV.2RDEFYU>2 (NiO)

1. BEMfF | R—I\—tIZ2Eflizo Uy oL, a, b, czZNen 2] (CLOKZTUYIULET,

2. BR | RICKBDIIN—TER=ZTI v IUL. [Nil DiT2T'J)v I UClosezT'JwIUE
a_o

nerate Supercell

@ Ge
w3 a b C
R = O N
Regenerate bonds
- ' i i Select by — O b4
w7 . .
]

Use List  |se Selection Language

(_)Molecular Spedes () Molecules (®) Elements
4

D Element # Atoms
1 Ni 32
2 o] 32

N=64 rho= 6.617 gfcm~3 Update List Al Lt s
a=8.433b=18.433c=18.433

alpha= 90,000 beta= 90.000 gamma= 20,000
_ s = o
m winmostar copyright 2008-2025 X-Ability Co., Ltd:
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IV.2RDEFYU>2 (NiO)

1. Rk | RFOBMEZEE | &/ AE>EZZEEZ )WL, Spin Density(CF T v o%Z A
OverwritedAA(C 10.5] EAHNULOKZOUWILET,

2. & X#ABRHIMSRRZI'IYVIUET,

3. ¥R | RRAAZEE | S 5—BBEAN=ZTI v IU. h, k, IZENETN 1] 1] 12]
(CZEELTOKZIUYIUEY,

4. #BR | DT & Raf@zzo Uy IULFET,

@ Change Charge/Spin Density — O o Enter Miller indices >
Type Action h ’%_—I
() User Charge (®) Overwrite m‘ ke A —I
(®) Spin Density < 1.0 |
BIX

# selected atoms: 32 4
0K % S

—

L
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IV.2RDEFYU>2 (NiO)

1. TRIOXDC3NFiZERE CCtrl+ RS TRHEREIRL., 9FFRRLUI77AELIC [Group
Selection: 16 Atoms] ERRSNDDOZHERUET,

2. RE | FFOEMNMEZZEE | ER/AEEZZEEZTJwWIU. Spin Density(CF T v I% AN
OverwritedAI(C [-0.5] EABDULOKZOUYVOIULET,

3. P9FFRIYUI”FI(C [Charges Available: Spin (Qtot=0,::)] EFRRSNDOZHERELET,

N= B4 Ni32032 M= 2,390.14
Marked Order:1 -2 -0-10 . .
Marked Atom: X= 0 ¥=0 Z= 0 (1) Change Charge/Spin Density — O -
Length= 2.981601 Angle= * Dihedral= 3
Group Selection: 16 Atoms (Ni16)

Type Action
() User Charge (®) Overwrite
(®) Spin Density 1.0

# selected atoms: 16

——

N

Charges Awvailable: Spin (Qtnt;f].!n,ﬁ;ns: 0.354)
tho= 6617437 gfcm™3

3 Charges Available: Spin (Rtot 1blU£/ms 0.354) a= 0433240 b= 3435240 c= 3433240
)‘\:;‘_V e L ) alpha= 30.00000 beta= 30.00000 gammas= 30.00000

alpha= 90.00000 beta= 30.00000 gamma= 90.00000
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IV.2RDEFYU>2 (NiO)

1. BEWk | 1§ FEZH#(Primitive<->Conventional) (V11.10 XM (XEWA | i@ FEZH) =
2Uw U, Spin Density(CFTvIOZ AN [TUZSa TJ@ILICEBUEIN? | &FR
=niesldnwzo v o UEY,

M= 4 Mi20z M=143.38

karked Order: 1 - 2 -3 - 4

karked Atom: ¥=0%=0 Z=10

Length= 7.3034 Angle= 0 Dihedral= 0 Lper= 0

1

i

Charges Available: Spin (Rtot=0.00,Grms= 0.354)

A tho= B.617437 g/iom™3
Y a= 5.164284 b= 5164284 c= 51642584

alpha= 33.55731 beta= 33.55731 gamma= 33.55731
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V. stEDER1T (NiO)

1. Hubbard UStBED®H/EF—T— RZQED/\—

~\

pd

32 (CFT DI, & (RIZERE) =0

UwoU., tEY T DERITBQED/\—3 > = ECEREL. OKZOUYW O UET,
(QE5.2. 1084 (F [<6.8] . CygwinWM(CEHREN TULBQE7.1085&(E 17.1] )

VN winmostar

D =eur

4 fRE FH FT F0H3LIER

— O X

MD

mpiexec (LAMMPS)

Jocalonly YWM_MUM_PROC

AmberTools T5HE 45 E &8 BhIFEL

Select ~

| %CYGWINDIR%¥opt_win!éMSMPI¥Bin¥mpiexec| -

Cptions for mpiexec
(LAMMPS)
Solid

mpiexec (QE)

Open k-path file

| P %WM_NUM_PROC% |

SpalbFEESE (FEREIA]
SpbETRICE LA E T B RIEE T

T 7)) MR - (Opentx)

Moz B TS E % H
LAMMPSAT 2% 5)L 74 )14 Potentials in LAMMPS direc

Cr¥cygwin_wm¥opt_win¥LAMMPS_295ep2021¥| |,

Open potential directory

QERFMT w7204 | pseudo in QE's directory

F 74| MR F(Quantum ESPRESSO) | pwin & pwout ~

mxin & mxout

Select ~

QE MOL 7 JLER 7414

Cr¥cygwin_wm¥opt_win¥QuantumESPRESSO_Z| | L.,

Open QE pseudo directory
Download pseudo files...

Open priority list

%CYGWINDIR‘}‘n¥opt_win¥MSMPI¥Bin¥mpiexec| e

| %RCYGWINDIR %¥opt_win¥QuantumESPRESSO| | ...

{ERFRQED i —ias

T HECRS

Options for mpiexec (QE) |-np %WM_NUM_PROC% |

ALt —

7.1 A4

6.8
&.%(E1S)
5.8 to 7.0

Open

0K ) pliilzs]
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V.

sTEDxE1T (NiO)

1. W—)L/\—=DYVIL)\Hh5Quantum ESPRESSO%Z &R L (9—020-—8%E) =20 UwvD
bia_o

2. Quantum ESPRESSO Workflow SetupJ - > RO TUTDIDICEELET,

SpinZzPolarized (CZ &

Use Bravais-lattice indexzF T v

Pseudo filezpbe-*rrkjus_psl.*.upf(CZ%E

Propertiesd>DOS. PDOS/Lowdin charge. Band structure. Charge densityz=
Frwvy

MetalzF T v o - o

Task Energy v p ) 50.0
Suggest: Y

Charge [g] 0. [CIManually specify cutoff energy Phonon (DFPT)  Disabled 5
# of bands Default Kpoints  MonkhorstPack + (@ Use Bravais-attice index
B)
Spin Polarized
Pseudopotential Properties
~ B@oos
v,

Type Al ensity (] Phonon DOS
Functional all ] ;?ac:;g.owdin O ;_?;f;:ﬂ’; (] Phonon band

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

Precision Medium v EMetal Detais...

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

VU winmostar copyright 2008-2025 x-Ability Co., Ltd. 18



V. stTE®D=E1T (NiO)

1. Detailsz= 2 U w2 L. Spin/DFT+U% J Tlda_plus_ulcF T v oIZ AN. NidD
Hubbard_U% [6.2] (Materials ProjectdfEZ=£SR) (CEELOKEOI UV I ULET,

2. OKZzJUw oL, 3aTDW|ED > ROTEESREULERITZIOUYVIULET,

@ Quantum ESPRESSO Keyword Setup = O X
|
|
i Preset
0.0
RISM (1) RISM (2) Others ns Properties Pseudopotential |
= Basic Advanced Spin/DFT+U FFG MD Dipole Corr ESM
ff energy Phonon (DFPT) Disabled v
nspin 2 B da_plus_u
ack v Use Bravais-attice index (5] i ok smmgrettzntion [0 Hubbard_Ujaipha

Atom Hubbard_U (eV) Hul |

= NG 6.2 '
. . e 0.0 o 0.0 |
; @ Charge density [~ Phonon DOS
)SLowdin  — Potential/ — |
o ) Work func [_JPhonon band

dstructure [ Dielectric func  [_JNMR |

[ noncolin [ Ispinorb

Details 8 Use Spin Density as starting_magnetization

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



https://materialsproject.org/materials/mp-24850/

e FIRAMEDAE

—HBDo — AT l(Zstarting_ns_eigenvalueZ % E LHIEMEZ AR I DI EMNHDFRT ., 2DHE
(&. Details:-:DOther7J TTFRIDKID(CANUET, starting_ns_eigenvalued1, 2&EB DR
ZF (m, ispin) (FRICIUTHREL. 3BEHDRAF (ityp) (F—EstBZETUTHEMNOTH
S5 TEUEY (AU THstarting_magnetization N2/ BDIHE (CRIRDtyp ERDBTED)

@) Quantum ESPRESSO Keyword Setup — L] X
Preset A
Basic Advanced Spin/DFT+HJ Phonon MD Dipole Carr ESM RISM (1)
RISM (2) Other Preview Options Properties Pseudopotential
Other Parameters
Bsystem

starting_ns_eigenvalue(3,2,2)
starting_ns_eigenvalue(3,1,3)

1.0,
1.0,
/

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



VI.ZR##r (NiO) SCFIRIF—ZAL

1. EE T A IS Tworkl_QE_SCF=EoUvw O LFPHIS3>H5SCF Energy Changez/2'Jw
JUFEY,

2. PropertyziEEZE USCFETEDYRDiRFZHERLEF T,

Property= Property=
1.00e-1 =
. © . .
. Estimated accuracy £ Total magnetization
£ E
& £
S 1.00e3 a
3 s
_§ B 'ﬁ 0.00e-1
2 d e _g
£ 5
G 1.00e5 E
=
5
1.00e-8 -
1.00e7
00 10 20 30 40 50 60 70 80 90 100 110 120 00 10 20 30 40 50 60 70 80 90 100 110 120
# of SCF Cycles # of SCF Cycles

-265.38 361

Property= s Property=

-265.42 )

S . .

Total energy £ Absolute magnetization
= 26548 s 3
S 26548 % 3.56
5 26550 2 355
5 6552 5 354
5 26554 2 353

-265.56 S 3w

26558 = 351

-265.60 £ 350

-265.62 3.49

-265.64 3.48

00 10 20 30 40 50 60 70 80 90 100 110 120 00 10 20 30 40 50 60 70 80 90 100 110 120
# of SCF Cycles # of SCF Cycles
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VI.7GREFH (NiO)  SPDIRRERERE

1. EET A Tworkl_QE_SCFDIREENEND (FB) (CZLULT#%. EEITAINA T
workl_QE_SCFz2oUw 2o ULF7PI33>h5Projected Density of Statesz2 o Uw o UE

a_o
2. BflloIEHDOF T Y OEEEEE UDrawz v I UET,

p—
@ Projected Density of States = (] X
Path: C:¥winmos11¥UserData¥nio_scf.wmpjdata¥work1_QE_SCF |

C:¥winmos 11¥UserData¥nio_scf.wmpjdata¥work1_QE_SCF¥pw.pwout
8 shift origin to Efermi
50 Band
8 Total
40 ’
— atm#1(NI)_wfc#1(s)_up @
3.0 / — atm#1(NIT)_wic#1(s)_dw @ 2ni
A — atm#1(NI1)_wic#2(p)_up @0
2 =0 \ — atm#1(NI)_wic#2(p)_dw @0
S 10 — atm#1(NI1)_wic#3(d)_up
< )/ — atm#1(NI1)_wfc#3(d)_dw
g 00 — % ' :%r — atm#2(NI2)_wfc#1(s)_up [check atom using viewport...
= 0 atm#2(NI2)_wic#1(s)_dw
3 : — atm#2(NI12)_wic#2(p)_up
0 oo — atm#2(NI2)_wfc#2(p)_dw
atm#2(NI2)_wic#3(d)_up
-30 atm#2(NI2)_wic#3(d)_dw
40 — atm#3(0)_wifc#1(s)_up
~— atm#3(0)_wifc#1(s)_dw
5.0 — atm#3(0)_wifc#2(p)_up
-20.0 -150 -100 5.0 0.0 50 — atm#3(0)_wic#2(p)_dw
Energy E - E(fermi) [eV] — atm#4(0)_wic#1(s)_up
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