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1. CIF &3 fqh

Crystallographic Information File (CIF) 1 X ## -
T[T 7— & OffT TR RET — 5 2 —E
DT+ =3y MPEVRTFA M7 740 LTRIET
572912, EEAS7HE S (International Union of
Crystallography: IUCr) ®F3E |2 XV fillE S L7z,
CIF O £35E5%%#R% 7> Core dictionary” (coreCIF)
Ay b2B L AFTTE S, CIF 3RS T — 7 odtm
Tx—<v b UTCHERE 2L O TEY,
WA 70 75 513 72T CIF 2 A3 5 B e
b o, FERITERE EOm SRR 51, CIF
DI EFZHE DT TV D4TED £\,

BT — 5 R—=ATHREL7ALEMT— % OW,
7T — % % CIF & L TERAAT UL, fE4s okt
PatrstE 7 a7 A THEAD L, WHE - FIHTE S,
FLCIFRM7 4=~y DT 7 A VKT S50
Y N—%— %y, Open Babel” (& ) bIFHZT
H5.

2. CIF 2 % B&EL & E¥FF

Turs<w—t LCOBEDHIE, BERHARIHE -
TR ENZTFFA N7 74V Th A CIF IZH M
AHLGRLE, AMBD 7740 E LTHRVRT VLD
IR Z 5. EZADPERICFIZAS CIF IARTEE%
bONVL ., Bk I AIETLRWEIADNRAL
LARGHTH S,

INFTHEEERCHEBL, EHLZOE, A
EENEFE LT = R=ARCIF 2T =7 HET 5
B st /7%#@F@ﬁﬁ% Bp LTV W
et 2 zIE _symmetry 7 &) BE
ENERICHE LT TW5E T — ¥ ~x—2 (ICSD,
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PDF-4+, COD, Materials Project, MatNavi %)
PERIRE HD TS, BIERES, MERGET SRR
BYAT L% BEREH Y 7 PR DFT 23— FOANI7 7
A VAEBCH A B Y — =W L 7T 77 A
VESTA®Y A3/ L7z CIF %2 2 & 2k < PRIV 5.
AL HFEIE L\VWIESE “_space_group_-, 7ok Z2E
“ space_group_name H-M_alt” #{E#i3 5D TH 5.
Open Babel IZHEBrZ 2 L2 Wb DD, “_symmetry_
equiv_pos_as_xyz WM $ 5. #Z 7T, CIFH®
“_space_group_-+" %95 “_symmetry_---" I
BT LA<vrsarlffo/z2 b H o7, T2 PDF4+
& Materials Project %* 5157z CIF Tl%, Hermann-
Mauguin O ZEHERLFIZAR—= AP A > TV,
Bond_Str" 13 " EWLET ¢ & & 2B (55 5%R)
D IER % Hermann-Mauguin % % 3t & B3,

V)RR E L 725 LA O KRIZMAHD
DS, T N— ADEEMES T T r—3a v

*”ﬁf%?ﬁ‘ CoreCIF IZHHRE T 5 )b — )b % Bl fig

BT RERDIFE ) T TH ARV, cifconv IZZ D

cl: I WD LWBIRE TR L, T3 ik & ik
U7z ETRZEL 72

3. BfEV 7 MIHI(TB CIFERHDES

¥ () FINTITCIF2FEHT A 22—51)
T A —RRAIZHSELTE 72, RIETAN-FP” ® AN
7 7 A WHIZ CIF OfEghT— ¥ %38 A$ 5 cif2ins, V) —
MOV METRD 2GR T — 5 06 CIF 2B T 5
Ist2cif B3 #EBITH 5. VESTAY #3CIF % AHHT
ELDIIEHIFEFTHRV. E6IZ(@CIFOarysry,
(b) & S HE%, (c)Dysnomia® 2k WigkLy b

= CIELBTEEOSMME A 2 -, (d)
gnuplot ©7a >y h L7275 7 %46 L T LaTeX &
b3 22—7 411714 —cif2pdf (FE) & E2] (F130)
LIEK L7z, (b) &(0)idd B AA VESTA THEAL
4 5%. VESTA & Dysnomia % EPT*& 4% VENUS &
AT WA S AT & BRIREBET R L 20 7% 4T
BELTEMTAZEEZH> TR L. TNH0H
-7 a 75 0 %F LT 4% (Windows) F
7213 Jedit Q (macOS) »o#EEHL, AHII77 1V
b - BECTE5 L)1 LD RIETAN-FP -
VENUS #8835 7 Tdh 5.

4. CIF 3> /\— % — cifconv

i, CIF 24 DTXA N7 74, Thabb
. %14 b -RFrvixVbx—7NV07 )
F— (MADEL)
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2. JEFRIEEEE KA, bond valence sum (Bond_
Str?)

3. VASP' % Quantum ESPRESSO %o 45— Ji
HEHEY 7 VHOAD T — 4 (cif2cell,
C-Tools'?)

4. [BEE - B EEYA b EORERLAEWE €
FVAL L 72558k O CIF (supercell™)

5. RIETAN-FP” 2 X 2 ZHI#AEO ) — L b
TR OATIT— %

AR LT 7 ANICEWRS 720D 2 VAT ) T b
cifconv.command (LLF, cifconv & B&3) % 8 5B
FLTE7 72720 () WiE7 7 A VIS 4t
T 7 r—2ariERy. ERo L) %L HNER
Y —)VTdh 5 cifconv &, LA O k&
% PR - BV A OIE RN 7 b, REEEAT & B IRTE
RIS 2 8 5 %L D, cifconv & [F A L 72
RIETAN-FP - VENUS ¥ A7 A E[E Y AT LA 7 7
AVD Web <— ¥ W THMERFH L TV 5.

cifconv (& BusyBox IZ8& &1 TV 5 ash (Windows)
F 7213 bash (macOS) THE\»7z. macOS iz hH 3 2
7789 C Linux ~“NBHiT & %, cifconv I T E 4712
FELTWDLY, ToaBoERzED 1o w5 E,
20 ZBRAAEHDPS ATV 2 —ViEE L D720,
TR EORMBLARL, 7TIVT) AL ZEEL
TV, UNIX 2< > FI2X A7 & A MLE % 3%
ALZBEIE, SIEEAE)—2HELEWE, /51
TR LB B LAZA M) — AT 7
% — sed DFUEFIHRKNL 72D TH 5.

cifconv Tl&, F—7 #+ )V ¥ —|Z cifconv & HED
CIF #E\WCHETT A8y FLH g Ec—o
@ CIF \ZkF L cifconv ¥ 27 B % 474 B H—E D &
HO2EEINTEX S, cifconv IZ ] 7% Hermann-
Mauguin o5 215153 5 7213 T7% £, Hall it 5 D1T
AT LI EICEY CIF 2 MEICHEAAL L O F
OTW5D.

DIF, cifconv D& —HFLEHE B MR RE I FE R 2 4o
TS 505, TOEPIIOVTIFEL =2 T IV %
BiiAWIZ & 720,

5. VASP AAHD7 7 1 ILDIERK

POSCAR & KPOINTS OERI cif2cell” H3% T+
D TT7F—=INV IO T a it “—setupall —vasp-
format=5 ——vasp—cartesian-lattice-vectors’ 7273,
CIF OJEIEIERITE LT “#VASP —." 2wl
DOEFUTZ BT cif2cell B4 72 a Y 2BINTE 5.
POTCAR IZFARM 21X cifconv FHO T — FIZL 5T

474

WhEhs., $4bb, 550eVDhy b+ 7 - )
F— BT AERT oy - 77 AV EiEk L7z
PAW_potentials.txt 7*5 POTCAR D7 # V¥ — %%
AN L7, POTCARIZHEAEHT1§5. RT3 v
NF—% &b 7 7 4 Ve EEREST 5121, CIF
DEFEIZ “#VASP pbe Ba_sv O Tisv' &w9) X9
2% TCHED POTCAR 75 A5 TW 5B 7 4 b ¥ — D4 Hi
AN TRE L. wFhice X, ERRokiid
VASP OIEHAL—H =72 N EZTE 5.

cif2cell 7% CIF 2 H4E 3 % INCAR I T < <,
FEH» IRV, Z 2 THMEOCECH - TR Y 7
4 )V INCARIns Z it § 5 & WA ZEAL /2.
INCARins % CIF & [A UR§fgI2E &, cifconv &7V
FE— FE 23— — FTHITT5 L, INCAR
HERT 5.

INCAR.ins = INCAR Z#2(X RIETAN-FP & \» 5
ZROE)]ZIRL I EICLY, oI YEHL.
RIETAN-FP %° Tink &F-EN 2 AT 7 7 4 )V *ins D
T)Tak I —EEATVWAZOTHS. B
i, If - Select # XD A HIHAE LD AT, TR,
Select # W % INCAR.ns PR HETEH T & I12L D
VASPHT =Y DAIIH LT AFy Ta2dlild 5
(1).

If - Select EXxho7ay 7% AJ1 - A%y 745
PEPEGIET L0081, ], K, L, M, N
TIHZE Y, KT, BT, ‘@ »oibf4uzdb,

TR =5 TR

TR =R R
EVIABRTANT S (Kla). A& CIILES LMH
AT D oIkt L, BEOEE, TE5ER
ERRENG. Mladips, FHEE— NidgdEfbs

a. BXHIEREROAS

MODE = 1! Intrinsic and total energies
MODE = 2! Band diagram

MODE = 3! Density of states

MODE = 4: Optimization

b. If #X c. Select X
Select case MODE
If MODE = 1 then case 1
ISMEAR = -5 ISMEAR = -5
else if MODE = 2 then case 2
ICHARG = 11 ICHARG = 11
ISMEAR = 0 ISMEAR = 0
else if MODE = 3 then case 3
ICHARG = 11 ICHARG = 11
ISMEAR = -5 ISMEAR = -5
else if MODE = 4 then case 4
ISMEAR = 0 ISMEAR = 0
NSW = 100 NSW = 100
IBRION = 2 IBRION = 2
end if end select
1 INCAR.ins % INCAR IZZHT 2 DI GHEHE— F
B D Bil.
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k.

MODE OMEIZIE U CHEam T3 5 I g% X 1b
WZBR L7z BRI =, >, >=, < <=,
<>(#) 2EOLILNTEL. ZOOMBRRNIE T
MODE > 0 and MODE < 4 then” &9 & 9 IZ5HHE
#HE T and 721k or THERLNAL. FTIFITONHE
IZVASP O % 7 psEprn T\, ko I
L4 % Select HELAX 1c T 5.

If 71 v 7 Telse, Select 3T case default 23#
ZHDIZEH) TTH R\, If - Select Wi CIT—B:721F
ANFIZTED. 7272, WHlORECIE—2 D LT
FLZRITIEZ: 5720,

Tink (ZHMER TR E 2L ) 75 2 D2 595,
FAEIIDOREDHVAATERER, o Twnib,
DI PRI &) MAIN 7 character user interface
EAHTE DRI RELEVLE o7, gy 7o
77 5% INCAR OFEBUIE ) DidFF T L vo TEE
THRWY, LAV EFO R S 23l 2 7 ihE
REBTELIERZFNICERY.

6. thDE—FEHETOT 7 LORIT

VASP AT 282 RbAEDLETVRWAED
72z, MR 7 N TH A Quantum ESPRESSO,
OpenMX, xTAPP, RSDET ®AJ17 7 4 b b {EH;
T&5 X)L 7 BEMIZIE C-Tools” @ GUI %#%
3712, VASP HHATI 7 7 4 )V INCAR %5 % c—tools
av Yy FCHEEZEST S, C-Tools ix CIF ® AT 28
TR E, BEPOEER T 7 A NVEH Y =L e L
CTHAMEA . 420 DFTEHH 7077 4
HOAN 7 7 ANEDNRYELL DT -5 &5 1,
C-Tools ® UDF setup ¥4 70 7 CTRIZETETX
HOT, HE—HHAEOHEEELTHFIERS.
xTAPP O¥pE1, AJI8E - Wik — )V TAPIOCA
DO S HELE L 720,

7. Supercell D;EH

VASP IZEARMIZEEEN L OF A N EZ0n6k5
LEWEHS . BEERR—HOY A MR L 72A%E
WLEMOYE, a. b, ¢ FIZERGEORMZ L5,
EA MOEEENLTHY, LB OBRMHE)
Rz T 2 FERE (derivative structure) % x5
ETHEBGEENSAER TH D, PO FHEREEE
125 2 supercell” Z AT 7 7 4 V% CIF I 2#—
LCTWw5b7:%, cifconv & OB V. CIF O A
JJ1% Open Babel? 12 THEY, HEL TV,

cifconv & hoge.cif & \» 9 %77 CIF 2* 5 hoge_sc
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L) 7 4 )V — iz supercell 12 X AEHERH ORI 7 7
A )V hoge.cif W T 5. ZOREMNITIZE 21X
“#supercell 1x1x2" L\ 9 a, b, ¢ FIZiHo 72 H
MIBOR S ZIRET HERITZ A L 72k, RS
b supercell ¥ 7 0 EFEITTLHE, YT T H VY —
1x1x2 H1Z FEME 1% O CIF 75 supercell 27 > Ko F
¥-n INTHRELAZENZOENENS, EHICN
HOWED<—F N7 - TANVF—% FNEIZFEER L
727 7 ANV ERT S5, G TV ERO A
7)) =2 TIER B, B 4 SRR O CIF
% cifconv THULELI 11X, VASP %I & 35 DFT
BRI AHORNTI 7 7 A VPR ENS.

cifconv (X MADEL HHAJJ 7 7 A4 )V hoge.pme % 1
BT &L & 92 supercell O L 72 BRILEC B 5
W E#EEYT 5 & & $ 12, RIETAN-FP X VESTA
TANTEL L) A VAR EHETLEREL 2 T
5. 72k 2 1E, supercell ® i J3 L 72 CIF »» 5
RIETAN-FP Tl KR /8% — > % 7T 74 L TH
oy — Ll L, VESTA CiHimiEx F£nRd 5
ZENTED.

8. IEMBHFADICH

%12, cifconv ZIEH LT VASP A7 7 1 v
RUET AT & 2k 5. ¥, &4 bobA
FH1 Th 5 LiCoO, MY EiF%. ICSD DT — & X—
AH ST L7z CIFY (LiCoO2cif) D& %5 112k
Fel7:. ZHRRICET 50, ANHKET O E IR
HLTWwWA, 7 74 )V INCARIns B %, VASP
DFMEICWE RSy b+ 7 - 3 )VF— (ENCUT),
SRR OF L (ISYM), AY oA EE (ISPIN)
HEDONRTA=Y =% AT B, ANERY 73 # 24
FCTHERIZT A, Bk oz, FHREE—F (B
MODE) & LTI R )V¥F——fitE, @y FitE
@ DOS &4, @OfERE{br T cRET S bbb

=1 REREEICRIS A 1EH

LiCoO, LiNi, sMn, 5Co, /50,
Wit a/A 28161(5) 2.860(2)
T w8 c/A 14.0536(5) 14.227(8)
22 R3m R3m
(No. 166) (No. 166)
¥4 M Lil (+1):000510 |Lil (+1):0000975
(ERAb3% Col (+3):00010 Col (+3):0005 033333
SPERIEERE x, y, z |01 (—2):0002592 1.0 | Nil (+2):00 05 0.309
YR Mnl (+4):00 05 033333
01 (-2):0002411 1.0
Li2 (+1):00 05 0025
Ni2 (+2):0000025
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% A MODE & INCAR.ins N TOAERT, INCAR
[ZI3FR D e,

ZRILDAU % 1 IZRXET 5 &, BOHEAEHOH
IE#EDFT+UDMER 5. WA E— A ¥ b OWHE
(MAGMOM), +U #fE% N2 % FETHED =T
¥ (LDAUL), U/39 A—%— (LDAUU), J/35 A —
% — (LDAUJ) #&ItHE I L TH 2 L. FORRIZIE,
T ERE R EOMIEL 5 2 5 POSCAR & ##
KT x)v - 7—% %isk L7 POTCAR 06 &
MUBEIBETADLZGRIE RS2, LaL,
cif2cell BXE D W) TTHENETH 7 7 4 IV EVER T A D
PEFRAICMLZOIFEHTHL. 22T, #LIC
cifconv #FET L Ca vy —VICH T ENTZTEELZD
JIEZ %2 L, INCARins IZBES 2 & L,

LiCoO2.cif & INCARIns Z[E U7 # V¥ —{ZEWT
cifconv #FEIT3 A&, T —VHIIHSITEDIETE
23Co, O, LiThsbZ &2 bn%b. INCARIns D
MAGMOM TR ZDMHIZT— 2 2 AT 5. 5§l &
#i & cifconv # HFESTT 5 &, LiCoO2_VASP 7 4 v
Z— @ VASP FHAT) 7 7 14 )V INCAR, POSCAR,
POTCAR, KPOINTS 2"EH &N 5.

RORERIZIE, BEEEOBE LT =0k IEmA R
LiNi; sMn; 5Co1,50, (NMC) #%##EA72. LiCoO, & [F U
ZHMBEEICET AP, 304 % Ni, Mn, Co#%1/3
Tohwn, F/2, Lit & N O F VBEEPE WIS
TN 7zo, LiE NidvD LIRS D G o 7-fE & F:5o.
ICSD 7— % —~—Z %5 )1 L7z CIF™ (NMCcif)
WKBIFTLZEET—FIIFE1OHEY THSH. NMC.cif D
BUAIZ “#supercell 2x2x1” &3BEE L TH 5 cifconv T
WLER % &, NMC_sc 7 #+ )V ¥ —HiZ[dl—4® NMC.
Cf R T D, TNEFHFHITT 4 ¥ D Jedit Q TH X,
supercell ¥ 7 U % %73 5 &, 2x2x1 7 AV F =
AL, FHEBED CIF 77 4 Vs 201 8.
ZD 7+ WV =12 INCARIns % 2 ¥ — L, supercell
WA LECIFE 7 7 A4 VO —2 % TIBEBRE TFHR S
HTHhH cifconv ¥ 7 B xFEITL, ERD X HI2THE
DN ZFH~<%. NMC O34, Ni, Mn, Co, O, Li
DNEE 7% 5. INCARins M OILHE T — ¥ % FDNEIZZE
LT, cifcony /8y FE— FTETTLHE, 20
WO CIF 774 VI EIWZVASP AT 7 7 AV 4D
WY T 73 VT —ZEKT A, POSCAR IZREHE S 1
72Ni, Mn, Co EF DML S VESTA THiE L 72
oA A=TU R 2IIRT.

Fl&f&, ~x—FNU 7 - TRVF—FHEkiEL
THEAZ) == I L DA IERZED, VASP T
AR 5. Sldi b L & TPUR &2 fERE L 72,
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X2 POSCARIICH I EhzFEEEND I X - (Lik O
IXEWE) . SRR T AL F— 11 b &25E s

RIETAN-FP - VENUS ¥ A 7 A I2H X » /8 —
cifconv 25l > 72 DIXBENDE DT 5 72, S bl
v 7 bR &NV X ORfEE AT L, W
TRBEOKZEEZ VL TORIETALIMNERLLT
WE7,

BB £ FEHEHERERRE % cifconv IBMNT A 7200
EFAR=V a3y ERBERYTE G2 T2 wE R, W
17 (JFCC) DI E&#d 5.

X ®

1) S. R. Hall, F. H. Allen and I. D. Brown, “International
Tables for Crystallography”, Vol. G (2006) 4.1.

2)  http://openbabel.org/wiki

3) K. Momma and F. Izumi, /. Appl. Crystallogr., 44, 1272~
1276 (2011).

4)  https://bitly/2V]zL5P

5) F. Izumi and K. Momma, Solid State Phenom., 130, 15-20
(2007).

6) K. Momma, T. Ikeda, A. A. Belik and F. Izumi, Powder
Diffr., 28, 184-193 (2013).

7)) W OELR FTHdH, 56,393-396 (2017).

8) ® B FTUHH, 56 453-457 (2017).

9) ® EtIk FThdH, 56 503507 (2017).

10) https://www.vasp.at/

11) T. Bjorkman, Comput. Phys. Commun., 182, 1183-1186
(2011).

12) https://sourceforge.net/projects/c-tools/

13) K. Okhotnikov, T. Charpentier and S. Cadars, J. Chemin-
form., 8,17 (2016).

14) http://fujioizumiverse jp/download/download.html

15) https://bitly/2DIijn W

16) ]. Akimoto, Y. Gotoh and Y. Oosawa, /. Solid State Chem.,
141, 298-302 (1998).

17) S~C. Yin, Y-H. Rho, I. Swainson and L. F. Nazar, Chem.
Mater., 18, 1901-1910 (2006).

g EBNT

R BELR (WA 5HLB)

TrA YT Iv s Ay —HEAWRE, HEHRFRFERIAIZE
AR,

Lliggde] 77408 T3I9 7 ALy ¥ —, GUCRFERF LSRR
E-mail : fizumi3776@gmail.com

Bl T (AXIE 90
TR AR S BR B A o AR .
[EAEE] T 615-8510 HUARHF B U B X MR A 7 9 A5 —
e YNy N R e
E-mail : myzkohei@elech.kuic.kyoto—u.acjp

+I3Iv 7 A 54 (2019) No.7



