it L BB K B A HE RS THUERE Y AT L eduDV
HE RS TEOEEE Y 27 A eduDV D% (1 0)

Bl 52 (] HLERRR RS2 B8 (B2
A& o (R ILERRL RS R Ehak )

1. [XUBIZ

BEM D FHGERE S AT L eduDV ZBHFE[1], M L[2], GUI TOEMEZEHI[3,4], = HITHRFE AR
F[5-13], wHF D7 17T 56— [14], ~==T/V[15], #L[16], ZE£[17, 1812 AL TV 5.

eduDV, I X ONEmtEE, B - BEESEO =Ko T —# At 7" 1 77 & VESTA &5 A7T2“DV-Xa
HBEDOTZ O OFE T EREE[4, 17, 18]i%, eduDV[1-18], DV-Xai£[17-32], HFA =TT 1 #[33], DV-XaiEit
HXPRIRBE[34], VESTA[3S, 36] bk S TEBY, #E - MMEENTIIEET (FRL=T 1 ¥ DOHhY
=7 =T, LSRR L CW A FEDS (FRARBEDO Y 2 TCREDEFMMERT 256
H OK) ICEFBAT 4427V —HE (THTIv 7 7V —~lAN-THTI w7 7V—HK) BdHdH) §
NTOBRBEAMET 52 LN TE 5. MILEBRPEERLIE Y o & —DFEFEEHA Y a 03T
eduDV, DV-Xaii, BITT 1 ¥, DV-XalEGH R SHEREE, VESTANA VA b —/LENTEY, Kt
¥, WE by, BT, AT, BT o - EEH TIEHTES.

ZNETeduDV TEETE 2501, LA L, LB RERFICIHEIE A T2 600
TSI, WEERE, RFMEDO RN 1% eduDV IZBERT 5 1L, T7obL3 T —F X—2 XY
&2+ O RIEEEE - AESEOE®RND Z1780[37)% 1/ L, Open Babel[38]IZ L Y gzmat EX % xyz
FRUTEH, xyz2001 (1280 xyz HFRXA 01 FERUTEHLL, 01 7 7 A /L% eduDV IZ8ET 2 FIEE IR
L72[13]. AFEIXZ OFEIZ LY, SGT 5 b FEE JERERR L [39]0 3 16.2 [HKR KOS 1O
EER) B SN TODILEmD O L, MFMEDRNG 1% eduDV IZHAAA T O THET 5.

2. BARIRE
Windows / — kXY =2 (hp ENVY, CPU: Intel Core i7-4510U, 2.60 GHz, RAM: 16.0 GB, OS:
Windows 10, 64-bit) (Z Open Watcom Fortran77 compiler (V2)[40]% 1 > A b —/)L L7-EBEE & -,

8. (LFEFK AR * 16.2

SRT 5 AR ALSAESE R T [39]0 % 16.2 THifkE L OBy OIS ER) ICBliSh Thoeaw
FT223FHTH L. T D 23FHDLEMZ, TONFDORT LR TERLIL. €O eduDV
D7 —2 AEIAIHRE TAuto-eduDV | [81IZ, T TITBERFE A TH D ENbR LI, 2o, DR L)
LTI FOHICIE, CGRIFICET 20 FREaEh TS,

1.Den  BO, [FB#R] CO, [k CS, [%eki] C30, [KE##]
CaBry [K##k] CaCly [RE#] CdBr, [KE#] CdCl, [KBs%7]
Cdl, [REE] HgCl [%$ki] Cgly [RE#] KrF, [%8ki%]
N3 [KEsR] XeF, [2&8ki] ZnBry [KE#ER] ZnClL (K& ER]

*Corresponding author: [if] [LITf7 AL BEAHT 1-1, gsakane@chem.ous.ac.jp
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2. Cooy

3.C

4. Cyy

5.Csv

6. Cav

7. Don

8. Dsqg

BCIO [AK#4#%]
BHO [K#4%%]
CsOH [A&##]
HCNO [ %815 ]
N.O [KEER]

SCSe [K##r]

H,0, [KE#Er]
OF, [FREsr]

BRH [AE#]
COF, [#E##]
GeCl, [%8%ki%]
H,S [X§ki%]
NO.Cl [KE##]
PF, [FK&#7]
SCly [%8%i%]
SO.CL [RE##]
SiF> [%&ki%]

AsBr; [ &%)
Asly [ BEkiE]
CCIF; [FE#]
GeBrH; [KE#k]
LuCly [ %8k ]
PBr; [%&kik]
POCl; [FKE#k]
SbCls [ Bk ]
SiCIH; [A#%%]
SiHal [A##R]

BrFs [KE#]
WFO [KE ]

ALCly [FKEER]

Ge:Ho [KRE#R]
SiHe [KE#R]

BCIS [A&#~]
BHS [K##r]
FCN [ %8k ]
ICN [KE#R]
OCS [F&##]
SCTe [A¥&##]

SINOWES S
S:Br, [KE#R]

BrF; [KE#ER]
CIFs [FKB#r]
GeF, [%&8%7%]
NF, [KE##]
NOF [K#47]
PH, [K&##]
SF, [%63%]
SOxF, [K#E4#%]
Si:Hay [RE#R]

AsCls [ 2R85%]
BH3NH; [AE#~]
CCLF [FE#]
GeClHs [FK###]
NCI; [&&%]
PCly [2§ki%]
POF; [K&#k]
SbH; [%&k%]
SiFH; [A##7]
VCLO [F&##]

B.He [RE#]

Ses [KEER]

HE RS THLERTE Y AT A eduDV

BFH' [K%%¢]
BrCN [ %k ]
HCN [ 28]
KOH [A¥&#r]
OCSe [#KE#]

H,S, [KE#ER]
SoCly [FREER]

COBr, [KE#R]
ClO, [ %8k ]
H,O [%$xiA]
NH, [FKE#k]
OF, [%8ki%]
PO, [KE##]
SOF, [K&#%]
S0, [FKE#k]

AsFs [ %8#i%]
BiBr; [ X8k ]
CF:l [A#4k]
GeFH; [FK&#t]
NF; [28k]
PF3 [%]
Prl; [ %]
SiBFs [A&4%#]
SiFsH [A#47]

MoClO [FKE#k]

Li,Cl, [KE#R]

SixCls (KB %R]

BFO [K&4##]
CICN [ 25 ]
HNC [K&47]
NoH* R B57%]
RbOH [FK5%]

NoHy (KB %]

COClL [RE%R]
CLO [k ]
HO" [KE4%]
NO, [%ki%]
0 [ % ]

PbCl, [ K& 7]
SO, [ 28Rk ]
SeO, [ B kK]

AsHs [ 2875 ]
BiCl; [ £k ]
Gdl [ &8k
H;0" [KEER]
NH; [ 8rk]
PH; [ %8k
ReClO; [B4#54]
SiBH; [KE%7]
SiHs [A&#r]

WCIFs [KB8%%]

NoOs [ B 5k ]

SixFe (KB #R]

© Genta Sakane, Yoshihiro Mori 2019
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9. Dug

10. D3y

11. Dan

12. Tq

13. On

4. BT ML (CEET)

Ss [KEHR]

BBry [ %$kik]
B:H3;0; [R##R]
Gal; [RE#]
PEs [KE ]

XeFs [KE#R]

CBry [ B &kik]
GeCly [288ki%]
OsO4 [ 28R ]
SiCls [%§%i]
SnHy [ B &5
TiCls [22835]
ZrFy [B5R5]

Cr(CO)s [ZEki]
NpFs (&bt ]
SFs [%:8k35]
W(CO)s [Z8kik]

FOH [F##7]
HNCS [F#47]
HNSO [&&##]
NCIH, [FK##r]
NHoNO, [FK&##]
NSCl [A&##]
S(SiHs), [A&##]
SeOF, [K##k]

BCls [k ]
B:HeB; [AE#]
Hs" [RE#R]
SO [KEdw]

CCly [k
GeHs [%&ki5]
| IWESES )

SiFs [ %65k ]
ThCls [k ]
VCly [ B8]

IrFs [ 28R ]
OsFs [ B $kix]
SeFs [ & &k
WFe [k ]

BF.OH [ #4%%]
FO, [KE#k]
HNO [A¥&#k]
NF.CN [ 557#]
NH.OH [F##%]
N.O; [REER]
S0 [FKE#k]

HE RS THLERTE Y AT A eduDV

BF; [%8k%]
Fe(CO)s [KE#R]
NbCls [AE#R]
SeO; [FK&#k]

CFs [285ki%]

HfCly [%375]
P40 [KE#R]
SiHs [ %8k ]
ThF, [%8k%%]
XeO, [% &%)

Mo(CO)s [%:8ki%]
PuFs [%8k5]
UFe [28%3]
XeFe [FKEER]

COCIF [FK##k]
FSO [FK&#r]
HNO, [KE#k]
HO, [F#&#k]
NH.CN [AKE47]
NOCI [FK##r]
O(SiHa), [FK##%]
SOCL [FK&#~]

Bl [k ]

GaF; [FKE#r]
PCls [KE#R]
VFs [KBsk]

GeBry [E4555]
Ni(QO) D]
RuF,; [ %% ]
SnCla [ %8335 )
TiBry [ 28k3% ]
ZrCly [ 28k ]

MoF [ 265 ]
ReFs [%87%]
V(CO)s [E55]

CIOH [ A &4%]
HNCO [FKestd]
HNOs [RE%R]
HSO [K&4#%]
NH.F (R &##]
NOF [A&#k]
PRy (KB #ER]
SOF, [A#%k]

SAFMED 72N T (CoRBEHZBT 20 Fa2E0) X RFEETh72. SEIZZDS B, (D1 YT
> #(isocyanic acid, HNCO, CAS[75-18-3]), ()4 ¥ 7 < 7  W(isothiocyanic acid, HNCS, CAS[3129-60-6]),
(3)= k & % I /l(nitroxyl, HNO, CAS[14332-28-6]), (4)HlfiE&(nitrous acid, HNO,, CAS[7782-77-6]), (5)fFl#
(nitric acid, HNOs, CAS[7697-37-2]), (6)7 {7k #(hydrogen azide, HN3, CAS[7782-79-8]), (7)E Fu -1
X 2 )V 7 ¥ 71 )V (hydroperoxyl radical, HO,, CAS[3170-83-0]), (8)F / 7 1 7 X “(monochloramine, NCIH,,
CAS[10599-90-3]), (9)t K& %3 L7 3 i (hydroxylamine, NH,OH, CAS[7803-49-8]), (10)fift.= k=L

© Genta Sakane, Yoshihiro Mori 2019



] LI BEA R 2 B2 L E M THIER AT 2 eduDV

(nitrosyl chloride, NOCI, CAS[2696-92-6]), (11)7 w{ki= b & I//l(nitrosyl fluoride, NOF, CAS[7789-25-5]),
(12) = F&{t %2 F&(dinitrogen trioxide, NoO3, CAS[10544-73-7]), (13)—E&{t —ffi ¥ (disulfur monoxide, S>0,
CAS[20901-21-7])% eduDV (Z84%3 5. N5 I3FEOSFITWTH S CEREHZE L TWD A, AT
S FRPERIE 2 B3I eduDV T FHLERHEAZTTY 2 & 5.

4. fo1 DER
L FER B3N HGik S AL T D 0 F OIS E B U1 TRTBERE - A OTEH) 22D ZATAI37] 2 ER LT,
% D1%, Open Babel[38]C gzmat XA xyz HERUTLEHE, xyz2f01 T xyz ERXA 01 EXUEH L 7.

4-1. A Y7 »B(isocyanic acid, HNCO, CAS[75-18-3])
AT U (1) OEEEIE, R1IRTEY THS.
1. 1VITUBOBEER

= O N—H 0.995 A
C —
/ N—C 1.214 A
H—N CcC—0 1.166 A
B1. 1 YL7 VB ZHNC 124 °
(OIZHIZHLTFSVR) ZNCO 173 °

AT RO ZATHN R 212, xyz 7 7 A NVEIX 31T, 01 77 A V&K 412, VESTA BRZM 5
N

#GSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. |

1
2 1141
3 Ji’socyanic acid #eduDV (Genta Sakane, Okayama Univ. Sci.)l 2| isocyanic acid #eduDV (Genta Sakane, Okayama Univ. Sci.)l
4|1 3[N 0. 00000 0. 00000 0. 00000.
510 1 4|C 1. 21400 0. 00000 0. 000001
o, 50 2.37131 0. 00000 0.14210.
8lo 2 12 1 alL 6/H ~0. 55640 0. 00000 0. 824891
9H 1 r3 2 a2 3 a3
10 VariabTesw ! o @3 ’fy:/7>&0) Xyz 77’()[/
1ri= 1.2141
12 :2= 1. 1661
13|r3= 0. 9951,
14|al= 1731 — — -
15]a2= 1241 B
16)a3= 1801 abcrbcBtEOdt Imomlt § o smml J+ = Hw
17]4 N
H2. €Y7 VRO 5 &
Q
1] Z |INEQ]| X [T Y [l zZ [l 2|
2 7 1 0.00000 0.00000 0.00000. A
3 6 2 1.21400 0.00000 0.00000. :
4 8 3 2.37131  0.00000 0.14210.
5 1 4 -0.55640 0.00000 -0.82489.
6 a
7/INEQ]] CHG ||u/Dl] RD || VWD | 1l
8 i
9 0 Unit (0: Angstrom 1: Atomic).
10 0 Spin (0: Non-spin 1: Spin ).
11 0 M.P. (0: No 1: Yes )l N
12| 10000 Sample point (<100000, = 0 Autoset). : Dot ooy ) St
4. 41VOT7UBD 01 27410 B5. 47 B0 VESTA Ei{&

© Genta Sakane, Yoshihiro Mori 2019 4
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4-2. A Y FF T Bi(isothiocyanic acid, HNCS, CAS[3129-60-6])
AYFATT B (M6) OWEERL, K218 THY THD.
2. AVYFFLT7UBOBETEH

c=">

_
H-N"

6. 1 VYFALT7UE
(SIZFHIZHLTFSVR)

HE RS THLERTE Y AT A eduDV

N—H 0.993 A
N—C 1.207 A
C—S 1.567 A
ZHNC 132°
ZNCS 174 °

AIFFLT VO ZATHNEK TIZ, xyz 7 7 A V&K 81T, 01 7 7 A V%X 91T, VESTA Hifg%

X1 0IZR7.

1

200

3|isothiocyanic acid #eduDV(Genta Sakane, Okayama Univ. Sci.)l
4(l

5(0 1.

6(NL

70C 1 ril

8(S 2 r2 1 all

9H 1 r3 2 a2 3 a3l
10| Variables: |

11r1= 1. 207
12|r2= 1.567.
13|r3= 0.993.
14|al= 1741
15|a2= 1321
16|a3= 1801
17)1

#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. |

7. AYFAIT D L1T5

il z[INeQll x I Y I Z L

2 7 1 0.00000 0.00000 0.00000.

3 6 2 1.20700 0.00000 0.00000.

4 16 3 2.76542 0.00000 0.16380.

5 1 4 -0.66445 0.00000 -0.73794.

6 5
7/INEQ]| CHG [lu/mdfl RD || wW | 1L
8 &
9 0 Unit (0: Angstrom 1: Atomic).
10 0 Spin (0: Non-spin 1: Spin )l
11 0 M.P. (0: No 10 Yes )l
12]10000 Sample point (100000, = 0 Autoset).

isothiocyanic acid #eduDV(Genta Sakane, Okayama Univ. Sci.).

1140

2

3N 0. 00000
4|C 1.20700
5|8 2.76542
6/H —0. 66445

0. 00000 0. 00000
0. 00000 0. 00000
0. 00000 0.16380.
0..00000 —0.73794.

H8. A1YFALTUBDXYyz 77A4IL

Ed

Lol o8 el

Properties.

nnnnnnnn

9. A1VYFALTUBD 01 27141

B10. 4£YFAST7 D VESTA Eig

4-3. = k1 ¥ ¥/ (nitroxyl, HNO, CAS[14332-28-6])
=heFior (K1 1) OMEERT, K3ITFTHY) THS.
®£3. —hOXVILOBEER

0
//////
H-N"

H11. —paFIL

N—H 1.063 A
N—O 1212 A
ZHNO 108.6 °

© Genta Sakane, Yoshihiro Mori 2019



] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

=haX oo 275 %K1 212, xyz 7 7 AV EK 1 312, 01 77 A V%K 1 412, VESTA Hifg%
X1 527”7,

1/#C8J, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. . | 3‘!’ . .
2|l 2(nitroxyl #eduDV(Genta Sakane, Okayama Univ. Sci.) |
3(nitroxyl #eduDV(Genta Sakane, Okayama Univ. Sci.)l 31H 0. 00000 0. 00000 0. 00000..
é é 1 4N 1. 06300 0. 00000 0. 00000..
6|H! 50 1. 44958 0. 00000 1.14870.
TN 1 rll
o9, 2 pra Al B13. —rAFIILDXyz 77141V

ariables: |
10|r1= 1.063. e = o
11r2= 1.2121 iy -
12|al= 108.61 =
13])

H12. —rAFYVILD LTH

tlrzImell x 1Y [ 2z v

2 1 1 0.00000 0.00000 0.00000)

3 1 2 1.06300 0.00000 0.00000.

4 8 3 1.44958 0.00000 1.14870L

5 d o1
6/INEQ]| cHG [lu/mll RD || VD | 1L e g

1 € s z

8 0 Unit (0: Angstrom 1: Atomic).

9 0 Spin (0: Non-spin 1: Spin ). -

10 0 M.P. (0: No 1: Yes )l ——— .

11| 7500 Sample point (£100000, = 0 Autoset). Outpr Sy Gommen]
H14. —FAFILDOT01 Z7M4L B15. = FAx)L0 VESTA EE

4-4. HHRHER(nitrous acid, HNO,, CAS[7782-77-6])
HERRILs — N7 VA, s —VAROZFENHD (M1 6). bOMEEHIEL, KR4I1TR-THY
ThD. =4, BHBROBEEHR

s— "I URE | sV R

O O H [ Ov—H | 09474 [09754

\N_O \N—O/ N—O» | 1441X | 13974
R b N—0. | 11734 [ 1190 A

s—h5 2% H s A LOaNOb 110.5° 113.5°
R16. DN ZNOpH 102.1° 104.4°

s— N7 AROHMEIED 2175 %X 1 712, sV AEOHMHERO Z1751%2X 1 8 IT/RT.

1|#CSJ, Handbook of Chemistry: Pure Chemistry, bth ed. maruzen 2004.. 1/#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. |
201 200

3|nitrous acid(s—trans) #eduDV(Genta Sakane, Okayama Univ. Sci.)l| 3|nitrous acid(s—cis) #eduDV(Genta Sakane, Okayama Univ. Sci.)l
4/l 4/l

50 1. 50 11

6(N. 6N

70 1 rill 70 1 ril

8H 2 r2 1 all 8H 2 r2 1 all

9(0 1 r3 2 a2 3 a3l 90 1 r3 2 a2 3 a3l

10|Variables: | 10|Variables: .

1iri= 1.4411 11|r1=1.3971

12|r2= 0.9471 12|r2=0.975!

13|r3= 1.1731 13|r3= 1.1901

14|al= 102. 11 14|a1= 104. 41

15|a2= 110.51 15|a2= 113.51

16|a3= 1801 16|a3= 0l

17)1 171

B17. s- 35 VRABOEHEERD Z 1751 B18. s—YRABOEHEED Z 1751

© Genta Sakane, Yoshihiro Mori 2019 6
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HE RS THLERTE Y AT A eduDV

s—h T U AOTMEED xyz 7 7 AV EK 1 912, s - AOBEMERD xyz 7 7 A V&K 2 012K~

1141 1141

2|nitrous acid(s-trans) #eduDV(Genta Sakane, Okayama Univ. Sci.).| 2|nitrous acid(s—cis) #eduDV(Genta Sakane, Okayama Univ. Sci.) |
3N 0. 00000 0. 00000 0. 00000 3N 0. 00000 0. 00000 0. 00000

4|0 1. 44100 0. 00000 0. 00000 40 1.39700 0. 00000 0. 000001

5[H 1. 63951 0. 00000 0.92596. 5/H 1.63947 0. 00000 0.94437.

610 -0. 41079 0. 00000 -1.09872. 60 —0. 47451 0. 00000 1.091301

B19. s—-,FSURBOEHEERD xyz 774 )L

s— 7 U AROHEEED 01 7 7 A V&2 112,

20. s-YRAEOHBIEEED xyz 774M )L

SV ATEOMWMEED f01 7 7 A V%X 2 212777,

frzIINealf x 1Y I 2 U

2 7 1 0.00000 0.00000 0.00000.

3 8 2 1.44100 0.00000 0.00000.

4 1 3 1.63951 0.00000 0.92596.

5 8 4 -0.41079 0.00000 -1.09872.

6 1
7/INEQ|] cHG [Ju/D|] RD || VD | 1
8 1
9 0 Unit (0: Angstrom 1: Atomic).
10 0 Spin (0: Non-spin 1: Spin ).
11 0 M. P. (0: No 19 Yes )l
1210000 Sample point (<100000, = 0 Autoset)!

Ttz [INQll X [ Y [I Z L

2 7 1 0.00000 0.00000 0.00000.

3 8 2 1.39700 0.00000 0.00000.

4 1 3 1.63947 0.00000 0.94437.

5 8 4 -0.47451 0.00000 1.09130L

6 5
T/INEQ|| cHG [lu/mll RD [ VD | 1L
8 5
9 0 Unit (0: Angstrom 1: Atomic).
10 0 Spin (0: Non-spin 1: Spin )l
11 0 M. P. (0: No 1: Yes )l
12/10000 Sample point (<100000, = 0 Autoset).

K21. s—-+FSURABOEHEED f01 7ML

s— T U AROREEED VESTA i 2[4 2 31

)

22. s-VABOHEIHED fO1 771U
s—Y ATEOMIEEED VESTA Wi 2 X 2 4 1Z-7.

a + § & Supipx + - ep
£

+

Q

il

“

v

IR

&
Properbes
Boundary || O o— ‘

Ed

PChNO+

23. s-+5URAHEOETHED VESTA EE
4-5. F§EA(nitric acid, HNOs, CAS[7697-37-2])

24. s-ABOEHED VESTA Eifg

iz (M2 5) OMEERIE, K5I THED THD.

(i) c
N
(:)a (:)]b

M25. Wi (F@ER)

R5. HEBROBEEH

O.—H 0.941 A
N—O. 1.410 A
N—Ox 1.198 A
N—Op 1213 A
ZHON 102.6 °
Z0ONO; 114.1°
Z ONOp, 115.7 °
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fi] | L BB R S B b R HE RS THLERTE Y AT A eduDV
AL P [ = : v
1|#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. 1 Eﬁﬁ&@ Z{TﬁJiéf 26 i » Xyz 7 7 /]) /1/;5‘) Z
g iitric acid #eduDV (Genta Sakane, Okayama Univ. Sci.)| L:’ fo1 > 7/1)11/%? 238 L:’ VESTA @{%% 29
4 .
80 1 AT
6N
700 1 ril
8lH 2 r2 1 all
910 1 r3 2 a2 3 a3l ]5+_ . . .
1000 1 rd 2 a4 3 a5l 2|nitric acid #eduDV(Genta Sakane, Okayama Univ. Sci.).|
11|Variables:. 3N 0. 00000 0. 00000 0. 00000..
12 1 4|0 1.41000 0. 00000 0. 00000/
14/r3= 1 1981 5/H 1. 61527 0. 00000 0.91834.
15/rd= 1.2131 6|0 -0.48918 0. 00000 -1.09358.
16|al=102. 6. 710 -0. 52603 0. 00000 1.09301.
171a2= 114.11
18|ad= 1801
19| ad- 115,70 E27. tHERD xyz 274l
20|a5= 0.
21|
H26. HERD Z 175l T -
TTZINeall x 11 Y 11 Z 1 h e "
2 ) 1 0.00000 0.00000 0.00000. .
3 8 2 1.41000 0.00000 0.00000. Q
4 1 3 1.61527 0.00000 0.91834. I
5 8 4 -0.48918 0.00000 -1.09358. &
6 8 5 -0.52603 0.00000 1.09301. :f -
7 X
8|INEQ]] CHG |Ju/Dll RD || VD | 14
9 1 1.00000.
10 5 -1.00000.
11 X
12 0 Unit (0: Angstrom 1: Atomic)!
13 0 Spin (0: Non-spin 1: Spin )l
14 0 M. P. (0: No 1 Yes )l - q”""“’ lllllll
15112500 Sample point (<100000, = 0 Autoset). ep
E28. HE®D fO1 77 1)L B 29. fHEED VESTA Ei{g

4-6. 7 V{t7KF (hydrogen azide, HN3;, CAS[7782-79-8])
TAkFE (M3 0) OMEEHRER6 IR, ZiT51%2R3 112, xyz 77 A V%K 3 2107

H\
N=N=N_

(H-N—N*=N — H-N=N*"=N")
B30. Z7VIkKER (FSURE)

£6. 7 LKFRDEEEH

1|#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004..
201
3|hydrogen azide #eduDV(Genta Sakane, Okayama Univ. Sci.)l
4/l
50 10
6NL
TN 1 ril
8N 2 r2 1 all
9H 1 r3 2 a2 3 a3l
10|Variables:.
1Mir1=1.2431
12(r2= 1.1341
13/r3= 1.02.
14]al= 1711
15]a2= 109
16|a3= 180/
17]1
A p—
®31. 7PUKRDZTF

© Genta Sakane, Yoshihiro Mori 2019

H— Na 1.02 A
Na—Nbp 1.243 A
Nb—Nec 1.134 A
Z HNaNy 109 °
Af::PJaPQ1quc 1‘71 °
114
2|hydrogen azide #eduDV(Genta Sakane, Okayama Univ. Sci.)l
3N 0. 00000 0. 00000 0. 000001
4\N 1. 24300 0. 00000 0. 00000
5N 2. 36304 0. 00000 0.177401
6|H -0. 33208 0. 00000 —0. 96443
&

32. FUIKFRED xyz 7274



] | L BB K 2 B A L A

7 ALARD Q01 7 7 A LA B 12, VESTA
Wif% 2 3 4 1R T

1z INeall x 11y [l 2 |1
2 7 1 0.00000 0.00000 0.00000.

3 7 2 1.24300 0.00000 0.00000.

4 7 3 2.36304 0.00000 0.17740.

5 1 4 -0.33208 0.00000 -0.96443.

6 )
7/INEQ|] CHG ||u/D]] RD || VD | 1l
8 )
9 0 Unit (0: Angstrom 1: Atomic).
10 0 Spin (0: Non-spin 1: Spin ).
11 0 M.P. (0: No 10 Yes )l
12|10000 Sample point (<100000, = 0 Autoset).

HE RS THLERTE Y AT A eduDV

PChSNOd

E33. 7VIkAFEDTO1 27411

O

/
H—0

K35. EFARILAZFIUILSTOHIL

3 4. 7I{LKFED VESTA Efg
4-7. & Fu~vdx VT ¥ %5 v (hydroperoxyl radical, HO,, CAS[3170-83-0])
ERaLAF LT UL (K3 5) OMEERIE, RTIORTEY THD.

£7. EFORLITXVILSCHILOBEESR

O—H 0.971 A
0—0 1.3305 A
ZHOO 104.3 °

b R~ F X TV IND 2T EK 3 61T, xyz 7 7 A NV EK 3 71T, 01 77 A V%[ 3 81T,

VESTA {4 %X 3 912/~ 7.

1|#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. |
20

3|hydroperoxy| radical #eduDV(Genta Sakane, Okayama Univ. Sci.)l
4/

50 10

6HL

70 1 ril

80 2 r2 1 all

9|Variables:|

10(r1=0.971.

11|r2= 1.33051

12]al= 104.3.

13])

K36. ERFARILAXIILSTDOHAILD LTTHI

trzIINeall x 1Yy Il 2 |

2 1 1 0.00000 0.00000 0.00000.

3 8 2 0.97100 0.00000 0.00000.

4 8 3 1.29963 0.00000 1.28928.

5 !
6[INEQ|]] cHG |lu/D]l RD || VD | 1l
7 a8
8 0 Unit (0: Angstrom 1: Atomic) |

9 0 Spin (0: Non-spin 1: Spin )l
10 0 M. P. (0: No 1: Yes )l
11| 7500 Sample point (<100000, = O Autoset).

3

i

hydroperoxyl radical #eduDV(Genta Sakane, Okayama Univ. Sci.) |

H 0. 00000
0 0.97100
0 1. 29963

0. 00000 0. 00000
0. 00000 0. 00000
0. 00000 1. 28928

1
2
3
4
5
&

37. EFARILAZTUILSSHILD xyz T7AIL

E38. ERARILFZUILSSHILDON 274)L E39. ERARILAFIILS OHILO VESTA EHR

© Genta Sakane, Yoshihiro Mori 2019



] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

4-8. &/ 7 7 I (monochloramine, NCIH;, CAS[10599-90-3])
B/ /7mT73I0 (K40) OMEEREERSITRT.

£8. E//VAZIVOEEEH

F{ N—H 1.017 A
N—Cl 1.748 A

H -N—CI ZHNCI 103.7°
M40. E/YA53Y ZHNH 107 °

2 ODOqf, AH-N-Cl O A (M) 1T

1017ﬂn(1gz)

2190 —cos™?
1.017 cos(90 — (180 — 103.7))

= 111.6645433

EHEH L.

/)70 FI0DZTERA LI, xyz 7 7 A NVER 4 212, 01 77 A% 4 312, VESTA Hifg
X4 41287,

1{#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004.. 114.

24 2|monochloramine #eduDV (Genta Sakane, Okayama Univ. Sci.).
3|monochloramine #eduDV (Genta Sakane, Okayama Univ. Sci.). ! ' :
4L 3N 0. 00000 0. 00000 0. 00000.

50 11 4|Cl 1. 74800 0. 00000 0. 00000..

6|N. 5|H -0. 24086 0. 00000 -0.98807.
71601 rtl 6|H -0. 24086 -0.91827 0. 36477

8H 1 r2 2 all _

9H 1 r2 2 al 3 a2l H42. £F/79053220Dxyz 774
10(Variables: |

11|r1= 1.748L

12|r2= 1.017L "‘_"“'ﬂ . E
13|al= 103.7. : 0 R RS = 5
12]22- 111 6645433 oL B S ST ‘ oL+

rd

H41. /790532002175

tz el x {1y Iz |
27 1 0.00000 0.00000 0.00000.
3| 17 2 1.74800 0.00000  0.00000.
4/ 1 3 -0.24086 0.00000 -0.98807.
5| 1 4 -0.24086 -0.91827 0.36477.
6
7
8

PRS0 ®

uo—l—ox

INEQ]| CHG [|u/D[l RD || VD | 10
L

0 Unit (0: Angstrom 1: Atomic)!
0 Spin (0: Non-spin 1: Spin )l

11 0 M.P. (0: No 1: Yes )l

1210000 Sample point (<100000, = 0 Autoset).

B43. €£/7073200f01 774)L

4-9. B Fu ¥ 317 T »(hydroxylamine, NH,OH, CAS[7803-49-8])
ERexi 7 Iy (K45) OEEH 2 IR,

© Genta Sakane, Yoshihiro Mori 2019 10



] | L BB K 2 B A L A

Fl

HE RS THLERTE Y AT A eduDV

£9. EFAOXFIALTIVDBEEH

/ N—H 1.02 A
'/N —0O N—O 1.453 A
Fi O—H 0.962 A
H45. ERFOXLLTFIY ZHNH 107°
(H-N-H DS54 & O-H (% ZHNO 103.3
bS5 ROMEIZHS) ZNOH 101.4°
2 O0-m, AH-N-O O34 (") I
107
1.02sin (X2
2( 90 = cos? sin (5 ) = 111.3823359

1.02 cos(90 — (180 — 103.3))

EHEHL.

E R LT I 021754 612, xyz 7 7 A NVEK 4 TIZ, 01 77 A V%X 4 81T, VESTA
Wi &KX 4 9187,

1{#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. |
2(
3|hydroxylamine #eduDV(Genta Sakane, Okayama Univ. Sci.) .|
4(
5[0 11
6|N.
M0 1 ru
8H 1 r2 2 all 1151
13: } [§ § :;, i :ﬁ 2|hydroxylamine #eduDV (Genta Sakane, Okayama Univ. Sci.)l
MH 2 r4 1 a5 5 abl 3(N 0. 00000 0. 00000 0.00000.
12|Variables: | 4/0 1. 45300 0. 00000 0. 00000,
}jf;f}-ggf¢ 5[H 0. 23465 0. 00000 ~0. 99264
15 :3; 1 6(H -0. 23465 -0. 92432 0.36191.
16|rd= 0. 9621 7H 1. 64315 0. 77895 0.53154.
18[a2- 11 3820350, 47. EFAFULTEIUDXYZ IF7AIL
19|a3= 53.50
20 :4= 0.
21a5= 101.41
22|a6= 1801 — —
A1 e Gy °
B4a6. EFAFIILTIOD LT :
&+
1z [INeall x (1Y [I Z [ Q
2 ) 1 0.00000 0.00000 0.00000. 7
3 8 2 1.45300 0.00000 0.00000. é
4 1 3 -0.23465 0.00000 -0.99264. Pl
5 1 4 -0.23465 -0.92432 0.36191.
6 1 5 1.64315 0.77895 0.53154.
7 4
8|INEQ|] cHG [lu/Dll RD || VD | 1L
9 4
10 0 Unit (0: Angstrom 1: Atomic).
1 0 Spin (0: Non-spin 1: Spin ).
12 0 M.P. (0: No 1: Yes )l
13[12500 Sample point (<100000, = 0 Autoset)!

H48. EFOFVIILTIVDT0OI T7AIL B49. EFOXIILT IO VESTA EE

© Genta Sakane, Yoshihiro Mori 2019 11



] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

4-10. #{t.= b & I/ /L(nitrosyl chloride, NOCIl, CAS[2696-92-6])
Hiib=hrue o (K50) OfEESIE, #1078 THS.
£10. BE=rOVIILOBETES

O N—Cl 1.9745 A
F N—O 1.1336 A
Cl N ZONCI 113.32°

E50. Elk=raINL
WAL= LD 247555 112, xyz 7 7 A V&K 5 212, 01 77 A V%X 5 312, VESTA HEifg
X5 4127

1|#GSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. | 1131

2| ) ) ) 2|nitrosyl chloride #eduDV(Genta Sakane, Okayama Univ. Sci.)l
3 Eltrosyl chloride #eduDV(Genta Sakane, Okayama Univ. Sci.)}. 3lel 0. 00000 0. 00000 0. 00000..
5o 14 4N 1. 97450 0. 00000 0. 00000.
6lCIL 50 2.42325 0. 00000 1. 04099
7IN 1 ril

810 2 r2 1 all K52. BIE=FAIILD XYz TF7AIL
9|Variables: |

10|r1= 1.97450

11]r2= 1.1336. A —— 9
12|al= 113.321 T

13| R
E5 1. Hk=FAILO A &

Q
g

tffrZIINeQlf x 1Y I 2 |V 4

2 17 1 0.00000 0.00000 0.00000. z .

3 7 2 1.97450 0.00000 0.00000.

4 8 3 2.42325 0.00000 1.04099.

5 1

6|INEQ|| CHG [ludDI| RD | VW | 1L

7 1

8 0 Unit (0: Angstrom 1: Atomic)!

9 0 Spin (0: Non-spin 1: Spin ).

10 0 M. P. (0: No 1: Yes )l e o 2

11| 7500 Sample point (100000, = 0 Autoset)l| | ™ _0upa [Semmy | Commre]
E53. BE=rAILDTO1 27 B5 4. &= AL VESTA Efg

4-11. 7 v{b= b & I/l (nitrosyl fluoride, NOF, CAS[7789-25-5])

Zofb=FruL (X55) OEERE, £1 1LIRTHED THD.
#11. vz rOvIILDEEEH

O O—N 1.1315 A
/ N—F 1.5167 A
F—N ZFNO 109.92 °

®55. 7vie=raIIL

7 ofb=hra v vd ZATHEKS 612, xyz 7 7 A/VEKS TIZ, 01 77 A V&[5 812, VESTA [H|
B %X 5 9ITRT.

© Genta Sakane, Yoshihiro Mori 2019 12



] | L BB K 2 B A L A

HE RS THLERTE Y AT A eduDV

; #GSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. | 130
1 . . . .
jzitrosyl fluoride #eduDV(Genta Sakane, Okayama Univ. Sci.). g Eltrosyl flgf){]ll]ggo#edunv (Gg-nggoggkane. ng_ygrgg[]gﬂw- Sci.) L
510 1. 4N 1.51670 0. 00000 0.00000.

6|FL 50 1. 90221 0. 00000 1.06380.

7IN 1 ril

80 2 r2 1 all B57. Jvie=rAY LD xyz T7AIL
9|Variables:|

10|r1= 1.51671 -

11 r2= 1.13151 "_”L‘Mm':’ R -
12|al= 109.921 RS -5 w30 |4 § & % S = -
13l ;l::c“a b‘(n" 1‘ L N $ +
B56. Zvie=rOI LD 21751 bs

Q F1 N1
g

TrZImealT X 1T v 11 Z 10 .

2 9 1 0.00000 0.00000 0.00000. &

3 7 2 1.51670 0.00000 0.00000.

4 8 3 1.90221 0.00000 1.06380.

5 1 o1
6|INEQI| cHG [lu/DIl RD Il VD | 1L —=

7 1 '

8 0 Unit (0: Angstrom 1: Atomic).

9 0 Spin (0: Non-spin 1: Spin ).

10 0 M. P. (0: No 12 Yes )l R N o T
11| 7500 Sample point (<100000, = 0 Autoset). ‘
E58. ZJvit=rOILD 01 27 1)L B59. Zvi{t=r0OLm VESTA B

4-12. =H{k._ZEF(dinitrogen trioxide, N203, CAS[10544-73-7])
=Mk —%=R (M6 0) OMEEHY, R1 2IT-THY THD.

M60. =Z®E==R

£12. =BE_E=ZDHEETH

Na—Nbp 1.864 A
Na_ Oa 1.142 A
Np—Op 1.202 A
Np—Oc 1.217 A
L OaNaNb 105.1°
Z NaNpOp 112.7°
Z NaNpOc 117.5°

CWROdD T B WN —

12

w2

14
15
16
17
18
19
20
21

#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. .
4

dinitrogen trioxide #eduDV(Genta Sakane, Okayama Univ. Sci.)}.
+

0 1l

NL

N 1T ril

0 2 r2 1 all

0 1 r3 2 a2 3 a3l

0 2 rd 1 ad 4 abl

Variables: |

ri= 1.864.

r2=1.202.

r3= 1.142.

r4=1.217.

al= 112,70

a2= 105.1.

ad3= 0J

ad= 117.5.

ab= 180.

|

b —ER O ZATHEIX 6 112, xyz 7 7 AV

X6 21T,

]

61. ZRIEZZERD 175

1151

2|dinitrogen trioxide #eduDV(Genta Sakane, Okayama Univ. Sci.) .
3(N 0. 00000 0. 00000 0. 00000,

4(N 1. 86400 0. 00000 0. 00000,

50 2.32786 0. 00000 1.10889.

6(0 -0. 29750 0. 00000 1.10257L

7(0 2. 42595 -0. 00000 -1.07949.

K62 ZBME-EXRDXyz 774

© Genta Sakane, Yoshihiro Mori 2019
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] | L BB K 2 B A L A

=W EFED Ol 77 AL EX6 31T,
VESTA Hif %X 6 4 (2R,

trzINeall x [y [l z2 |

2 7 1 0.00000 0.00000 0.00000.

3 7 2 1.86400 0.00000 0.00000.

4 8 3 2.32786 0.00000 1.10889.

5 8 4 -0.29750 0.00000 1.10257.

6 8 5 2.42595 0.00000 -1.07949.

7 L
8|INEQ]| cCHG ||lu/D]] RD || VD | 1.
9 1
10 0 Unit (0: Angstrom 1: Atomic).
11 0 Spin (0: Non-spin 1: Spin )l
12 0 M.P. (0: No 1: Yes )l
13(12500 Sample point (<100000, = 0 Autoset).|

HE RS THLERTE Y AT A eduDV

>y

[ ok LR

K63. =ZBIEL=28F%nD f01 271l

4-13. —B{b. _Hi (disulfur monoxide, S;0, CAS[20901-21-7])
— b s (16 5) OMEEHIT, &1 3IRTHY THD.
£13. " BIE_MEOEEEH

O
///
S—3g”

65 —E{t=-m=E

K6 4. =@Bt_2=%0 VESTA E&

S—S 1.8842 A
S—O 1.4562 A
ZSSO 117.88 °

— A AR D ZATHI A6 612, xyz 77 A VEX6 712, f01 77 A /L %X 6 812, VESTA Hifg%

X6 9 IR

1|#CSJ, Handbook of Chemistry: Pure Chemistry, 5th ed. maruzen 2004. |
201
3|disulfur monoxide #eduDV(Genta Sakane, Okayama Univ. Sci.)|
4/l

50 11
6

7

8

Sl

S 1 ril

0 2 r2 1 all
9|Variables:|
10(ri= 1.8842.
11(r2= 1.4562.
12]al= 117.881
13] 1

H66. —BMIEZHED 1T

trzINeall x 1Y Iz L

2 16 1 0.00000 0.00000 0.00000.

3 16 2 1.88420 0.00000 0.00000.

4 8 3 2.56515 0.00000 1.28718.

5 )
6/INEQ||] CHG [Ju/D|l] RD || VD | 1.
7 )
8 0 Unit (0: Angstrom 1: Atomic).

9 0 Spin (0: Non-spin 1: Spin ).
10 0 M. P. (0: No 19 Yes )l
11| 7500 Sample point (100000, = 0 Autoset) .

1134

2|disulfur monoxide #eduDV(Genta Sakane, Okayama Univ. Sci.)|
3(S 0. 00000 0. 00000 0. 000001

4(s 1.88420 0. 00000 0. 000001

5|0 2. 56515 0. 00000 1.287181
H67. —Bt=HmEDxyz 771IL

51-52-0 7.6799(0) deg

R R

£ 5 o S

K68. —EBL=Fi#E®D f0O1 774U

E69. —BEZmED VESTA Efg

© Genta Sakane, Yoshihiro Mori 2019
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] LI BEA R 2 B2 L

5.

eduDV % = =2 —DHE

KEFRPERIE 2 f D72\ oy FiLERHE & eduDV[1-18]1C

BRUER L7z,

ot

=

eduDV.mac

$s = searchbuffer:.|
#f = searchoption:|
N

menu |

“01. lb&Ma
“02. lL&MB

k=) THFEER
=) THFEER
“03. lb&ME (k=) THFEER E%HI:A#%
“04. lLE&WME (L%X) THFEER (8 .
“05. lL&ME (L%R) THFEER E%E%l% I:AM)
10|706. AMTHFZER (BEEREBHAN) .
111707, AETHTFZER BEEHS BERXFAN) . ",i
12|1708. fifRF (EMBEZAD ...7 L
131709, MRF (HMEELXFAD .7 1L
14|710. s+ 4> (BEEHAA) ...,
15|711. flsLA 4> (BBREFEXFAH) ... L
16(:1
17|if (result==1) execmacro macrodir + "¥¥eduDV¥¥0lmenu.mac”;.
18|else if (result==2)execmacro macrodir + “¥eduDV¥¥02menu. mac”
19(else if (result==3)execmacro macrodir + “¥eduDV¥¥03menu. mac”
20|else if (result==4)execmacro macrodir + “¥¥eduDV¥¥04menu. mac”
21|else if (result==5)execmacro macrodir + "¥¥eduDV¥¥05menu. mac”
22|else if (result==6)execmacro macrodir + "¥¥eduDV¥¥06menu. mac”
+
+
+

R¥EHF) .7 L

(=
(B{kB &£ U%ﬁﬁn‘?)
(
(

O 00~ T W —

23|else if (result==7)execmacro macrodir + "¥¥eduDV¥¥0Tmenu. mac”
24|else if (result==8)execmacro macrodir + “¥¥eduDV¥¥08menu. mac”
25|else if (result==9)execmacro macrodir + “¥¥eduDV¥¥09menu. mac”:
26|else if (result=—10)execmacro macrodir + “¥eduDV¥¥10menu. mac”: |
27|else if (result=—11)execmacro macrodir + “¥¥eduDV¥¥1Imenu. mac”: |
28|setsearch §s, #f.l

29

APIDAR LI S AR A

B70. edubV.mac (FAITTs4<o0)

5-2. 02menu.mac

§s = searchbuffer:.|
#f = searchoption: |
&

1
2
3
4|menul

5|702-001. « V7 Ei (isocyanic acid, HNCO, CAS[75-18-3])", 1

6|702-002. « v F# 7 U Ei(isothiocyanic acid, HNCS. CAS[3129-60-61)", .

7/702-003. = FBFJL(mitroxyl, HNO, CAS[14332-28-61)", L

8|702-004. FEHHEE (nitrous acid, HNO2, CAS[7782-77-61)",1

9|702-005. #H®E: (nitric acid, HNO3, CAS[7697-37-21)", .

10| "02-006. 7 P{tsk3& (hydrogen azide, HN3, CAS[7782-79-81)",L

11702-007. £ FREANLFF NS5 LA (hydroperoxyl radical, HO2, CAS[3170-83-01)", )
12|702-008. %€/~ 05 = > (monochloramine, NCIH2, CAS[10599-90-31)", |

13]“02-009. £ FEFJLF7 = > (hydroxylamine, NH20H, CAS[7803-49-81)", L

14|702-010. #E{b= B )L (nitrosyl chloride. NOCI, CAS[2696-92-61)", 1

15702-011. Zwit= kB )L (nitrosyl fluoride, NOF, CAS[7789-25-5])", .

16]702-012. =®{t =% 3& (dinitrogen trioxide, N203, CAS[10544-73-71)" L

17 "02 013 —E’iﬂ: B&# (disulfur monoxide, $20, GAS[20901-21-71)",1

18 {T\G)E/\}

20 |f(resu|t =1) execmacro macrodir + “¥¥eduDV¥¥02-001.mac"; |
21|else if (result==2)execmacro macrodir + “¥¥eduDV¥¥02-002.mac”;
22|else if (result==3)execmacro macrodir + "¥¥eduDV¥¥02-003. mac”:
23|else if (result==4)execmacro macrodir + "¥¥eduDV¥¥02-004. mac”:
24|else if (result==5)execmacro macrodir + “¥¥eduDV¥¥02-005. mac”:
25|else if (result==6)execmacro macrodir + “¥¥eduDV¥¥02-006. mac”:
26 |else if (result==7)execmacro macrodir + "¥¥eduDV¥¥02-007. mac”:
27|else if (result==8)execmacro macrodir + “¥¥eduDV¥¥02-008. mac":
28|else if (result==9)execmacro macrodir + “¥¥eduDV¥¥02-009.mac”;
29 |else if (result==10)execmacro macrodir + "¥¥eduDV¥¥02-010.mac”;
30|else if (result==11)execmacro macrodir + “¥¥eduDV¥¥02-011.mac";
31|else if (result==12)execmacro macrodir + “¥¥eduDV¥¥02-012.mac”;
32|else if (result=13)execmacro macrodir + “¥¥eduDV¥¥02-013.mac”;
33|else if (result==14)execmacro macrodir + "¥¥eduDV¥¥02menu-2. mac” ;.
34|setsearch $s, #f;l

B =

T d e e

35 | endmacro; |

7 2. 02menu.mac (FHRITsA2<4~0O)

5-3. 02-009.mac
7 3OWmE T [02-009. B K% /L7 < »(hydroxylamine, NH,OH, CAS[7803-49-8])) =7 U v 7§
%L, 02-009.mac BNFEITIND. 02-009.mac # X 7 412, FEFTHER AR 7 51”7

HE RS THLERTE Y AT A eduDV

Ao, UTFO7 7 A NVEHE, LT

WEAEEE O [13] CRIE L7 L 3D, eduDV @ K
v A a—HWAE LT-. eduDV.mac #X 7 012,
F5HTTF 4 #[33]T eduDV.mac % FEAT L 7= i &
X7 1127,

01.{k&%HmE (LFRX) THTEER (CETFHT) .
02. k&HeE (bFEH) THTEER (EFSIUEEST) -
03.b&wmE (LFR) THTEER (FH{EEH) ..

04. b &WE (LFR) THTESR (8 .

05. k&ML (LPR) THTEER (BR2ELSY) .
06. AHTHTEER (BEEHEFAN) .

07. SETHTEER (BEEHSEAFAN) .

08. flizz/RF (ERA®zAA) ..

09. MZFEF (BF2EAFAT) .

10. M1 Ay (IBRBEHAT) ..

.32 Ay (BREFEAF A

7 1. ediDVD by FA=2—

E71@by7x:;—@ﬂnm%%%(M$
) THFEER (HR LTOEERST) .
7 U v 73 2%&, 02menu.mac 75‘39%??52‘%5.
02menu.mac Z X 7 21T, FATEE Z X 7 31T7-7.

02-001. 47 EE(isocyanic acid, HNCO, CAS[75-18-3])

02-002. 1Y F4 27 B (isothiocyanic acid, HNCS, CAS[3129-60-6])
02-003. = ~OF3l{nitroxyl, HNO, CAS[14332-28-6])

02-004. THEES(nitrous acid, HNO2, CAS[7782-77-6])

02-005. E4E8(nitric acid, HNO3, CAS[7697-37-2])

02-006. 7 k73 (hydrogen azide, HN3, CAS[7782-79-8])

02-007. £ FOA)AF L)l hydroperoxyl radical, HO2, CAS[3170-83-01)
02-008. /4033 (monochloramine, NCIH2, CAS[10599-90-3])
02-009. £ FO#%/LF 3>/ (hydroxylamine, NH20H, CAS[7803-49-8])
02-010. #4k.= FO%/)L(nitrosyl chloride, NOCI, CAS[2696-92-6])
02-011. Zw{k. =0 linitrosyl fluoride, NOF CAS[7789-25-5])
02-012. =Bk —= Z(dinitrogen trioxide, N203, CAS[10544-73-7])
02-013. —E2{k —FiE (disulfur monoxide, S20, CAS[20901-21-7])
[CEDS|

7 3. 02menu. mac E{THEME

© Genta Sakane, Yoshihiro Mori 2019
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] | L BB K 2 B A L A

1|$s = searchbuffer..

2|#f = searchoption; .|

3|

4|menu

5"/ »AE 2 (Nonspin) it GRAEIXFZHEHE) 7,1

6|"ZE > (Spin Polarizatiom i (REVAMBEEERICANEZHE) 7
70

8|if (result==1)execmacro macrodir + “¥eduDV¥¥02-009-n.mac”: |
9lelse if (result=2)execmacro macrodir + “¥¥eduDV¥¥02-009-s.mac”; |
10|setsearch $s, #f:.

11|endmacro; |

R 7 4. 02-009.mac (FhITs4<4HA)
5-4. 02-009-n.mac

$s = searchbuffer: .
#f = searchoption. |

€

loadd! 1 hidemarudir + “¥¥DengakuDLL.dI1"; // HEILOO—F|

if (lresult) [J

message “DengakuDLL.dI | Z0— FTEHERATL . "L

endmacro;

1

$path_dvdir = getenv (“dvdir”) ;.

$dirname = “02-001_" + year + month + day + hour + minute + second: |
if (!dllfunc ("MKDIR”, “/p ” + $path_dvdir + "¥¥CALC¥¥” + $dirname)) [l
message “FH T AN ADERICEBLEL, L

endmacro; |

BPON—SOW©@®HO IS WRN =

1

15|if (!dl1func ("SETCURDIR”, $path_dvdir + "YYCALCYY” + $dirname)) [l
message ‘FH T AN AICBEBTEERFATLEZ. 7L

endmacro; |

g

1

19|//zt Ty FOERL

20|#n = createobject ("WScript. Shell”) ;!

21|if@#n == 0) [1

22 message ‘A TPy FOERICERLELR, YL

23 endmacro; |

241}

5//ALY b IFLEDERL

26|setpropstr #n, “CurrentDirectory”, $path_dvdir + "Y¥CALCY¥" + $dirname; .|
27|if (Iresult) [1

28 message “HL 2 hFo LY FUDERCEBLELZ. T
29/}

30|runsync? $path_dvdir + “YYEXECYYMENU-N.BAT 02 009”; // menu-n 02 009 MZE{TL
31|readonlyopenfile “02-009 time. txt”;!

32|openfile “f062";.

33|openfile “f267;1

34|readonlyopenfile “bllist out”;l

35|readonlyopenfile “f08¢”; 1

36| readonlyopenfile “FOSE.hlgap”;l

37| readonlyopenfile “FOSE. hlgaps”; |

38|readonlyopenfile “f08p”; .

39| readonlyopenfile “FO8P_S": |

40| readonlyopenfile “i08”;.

41| readonlyopenfile “bn8”; |

42| openfile "f017; .

43|setsearch $s, #f:l

44| endmacro; |

7 6. 02-009-n.mac (FALITs4<4~0)

5-5. menu-n.bat, menu-s.bat

HE RS THLERTE Y AT A eduDV

JYAE Y (Nonspin)i (GBEEI55)
AE(Spin Polarization) i (AEV 4 EEEEICANEETE)

7 5. 02-009. mac E{THEE

X7 5OWE<T [ /2 A (Nonspin)ill (&%
EZHB5)) 7Yy 735 E, 02-009-n.mac 23FEST
I 5. 02-009-n.mac X 7 612, FITHOFH AT
T4 AW AR T TITRT.

B O ¥ealc¥02-001_201912301517128001 (Shift-1IS] [CR+LF] - %71 - o ®
KD BRE BTN HHS HIENW TIOM EDRO) 1
Wi K OF Of ] 2 R B T B3 DN XVZ2F01 MAKEF2S MAKEFDS DVSCAT POPANL POPANLS NETC BNDODR WAVNUML. eduDV.
® 0209 meixt i 106z ¥ 126 [ bllstout  f8e ® FOBENgap % FOBENgaps i W0Bp = FOBRS i 06 = bug ¥ 01
"t i 3 S
frzimeell x 10 v I 2 |
2 7 1 0.00000 0.00000 O0.00000
3|8 2 1.45300 0.00000  0.00000
4/ 13 -0.23465 0.00000 -0.99264
5
6
7

s

1 4 -0.23465 -0.92432 0. 36191
1 5 1.64315 0.77895  0.53154)

§|INEQl| cHe (vl RN V0 1
9

10 0 Unit (0: Angstrom 1: Atomic)

1 0 Spin (0: Non-spin 1: Spin ).
12 0 (0 No 1 Yes )

13|12500 Sample point (<100000. = 0 Autoset)
14| [EOF

< >
MAKELDS.. WVISHM  OVPLOL. MAKECOA. CONTRD CONTRD.. VESTA  ©are-s | awh 7e

7 7. 02-009-n.mac EITRDFAL T« 2 EE

7 6 @ 02-009-n.mac @ 3017 H T, menu-nbat NEITIND. ZOHE, Z-OD5|4)S menu-n.bat |ZJE

5.
menu-n.bat 02 009

—2>HDH

B 71DO Ny T A=ma—DA=2—FS, “HOHORBIZIKT7T 3OA=2—I12BF5

A=a—FFTHD. TNENOFEIE menu-nbat DF T, %1, %2 & LTtk L THEHATE 5.
75D A=2—"T [R¥(Spin Polarization)hfl (A ¥ /3% ZBICANT-FH) ] 227V v 7 Lz
Sr i3 02-009-s.mac (A SCICHAEITHGHE L TWieny) 2RFEITSND, £D301TH
runsync2 $path dvdir + "¥YEXECY¥YMENU-S.BAT 02 009"; // menu-s 02 009 DZFE4T
Tld menu-s.bat 35T S5, T DOFFE menu-nbat & [FEE, —OOFENEIND.

menu-s.bat 02 009
7 812 menu-n.bat Z <7,

© Genta Sakane, Yoshihiro Mori 2019
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] | L BB K 2 B A L A

EHADFIGEHR Y AT & eduDV

+ 1 + 2 + + 5 + + 1 + 2 +
001 Qecho off 119 rename FO8P FO8P_S
002 if exist £01 goto errl 120 echo i3
003 if exist £25 goto err2 121 echo PPPP 000 PPPP A NN N L
004 copy %dvdir%¥data¥%1l-%2-n.txt £01 122 echo P P O o P P AA NN N L
005 call %$dvdir$Yexec¥makefO05scfs 123 echo P P O o P P A A NNN L
006 call %dvdir%YexecYexistf05 124 echo PPPP o O PPPP A A NNN L
007 if exist FO5exist.txt goto fexist 125 echo P [¢] o P ARAAA N NN L
008 goto err3 126 echo P o o p A A N NN L
009 :fexist 127 echo P 000 P A A N N LLLLL
010 del FOS5exist.txt 128 echo
011 echo 129 call %dvdir%Yexec¥popanl
012 echo d DbpD V.V 130 echo
013 echo d D D V v 131 echo A TTTTT L IIIII Sss TTTTT
014 echo eee dddd u u D D V V 132 echo A A T L I s s T
015 echo e ed d uubD DV V 133 echo A A T L I S T
016 echo eeee d d uwubD DV V 134 echo A A T L I s T
017 echo e d d uwuwubD D VV 135 echo AAAAA T L I s T
018 echo eeee dddd uuu DDDD v 136 echo A A T L I s s T
019 echo 137 echo A A T LLLLL IIIII sss T
020 echo NN N sss i 138 echo
021 echo NN N  ooco nnnn s S PPPP nnnn 139 call %dvdir%Yexec¥atlist >atlist.out
022 echo NN N o o n n s ii n n 140 echo
023 echo NN N o o n n s P i n n 141 echo BBBB L L IIIII sss TTTTT
024 echo N NN o o n n s PPPP i n n 142 echo B B L L I s s T
025 echo N NN o o n n S S p i n n 143 echo B B L L I s T
026 echo N N  ooo n n sss p iii n n 144 echo BBBB L L I S T
027 echo 145 echo B B L L I S T
028 echo Sss ccc a TTTTT 146 echo B B L L I s s T
029 echo s s C cC AanA T sss t aaaa r rr t 147 echo BBBB LLLLL LLLLL IIIII sss T
030 echo S c A A T s s ttttt rr r ttttt 148 echo
031 echo s c A A T s aaaa r 149 call %dvdir%Yexec¥bllist >bllist.out
032 echo s (o} C AAAAA T s t a a r t 150 echo
033 echo s s C C A A T s s tt a aa r t t 151 echo PPPP RRRR  EEEEE sss TTTTT sss
034 echo Sss ccC A A T sss t aaa r t 152 echo P P R R E S S T S S
035 echo 153 echo P P R R E s T s
036 echo [%1-%2-Nonspin DV-Xalpha (SCAT) start] > %1-%2_time.txt 154 echo PPPP RRRR EEEE s T s
037 time < %dvdir%Y¥data¥return.key | find "." >> $1-%2_time.txt 155 echo P R R E S T s
038 goto scatrun - 156 echo P R R E s s T s s
039 :scatrun 157 echo P R R EEEEE sss T sss
040 call %dvdir%¥exec¥dvscat 158 echo
041 if exist converge.bat goto dell 159 call %dvdir%YexecY¥prests
042 goto contl 160 echo
043 :dell 161 echo W W A V V NN NU UM M
044 del converge.bat 162 echo W W A A v V NN N U U MM MM
045 goto contl 163 echo W W A AV V NNN U U MMM
046 :contl 164 echo WW W A AV V NNN U U MMM
047 if exist convd.txt goto del2 165 echo WWW AAARAA V V N NN U U M M
048 goto cont2 166 echo WW WW A A vv N NN U U M M
049 :del2 167 echoW W A A v N N UUWU M M
050 del convd.txt 168 echo
051 goto cont2 169 call %dvdir%Y¥exec¥wavnum <%$dvdir%$¥data¥zero
052 :cont2 170 echo
053 if exist notconv.txt goto del3 171 echo M M A K K EEEEE L 000 4
054 goto cont3 172 echo MM MM A A K K E L 0 0 44
055 :del3 173 echo MMM A A KK E L 0 00 4 4
056 del notconv.txt 174 echo MMM A A KK EEEE L 000 4 4
057 goto cont3 175 echo M M AAAAA K K E L 00 0 44444
058 :cont3 176 echo M M A A K K E L 0 0 4
059 call %dvdir%¥exec¥cnvchkl50 177 echoM M A A K K EEEEE LLLLL 000 4
060 call converge.bat 178 echo
061 if exist convd.txt goto cont4d 179 call %dvdir%Yexec¥makel04 <%dvdir$¥data¥three
062 if exist notconv.txt goto cont4d 180 echo
063 del converge.bat 181 echo L v vV L Sss H H M M
064 goto scatrun 182 echo L v v s S H H MM MM
065 :contd 183 echo L vV VvV L s H H MMM
066 echo [%$1-%2-Nonspin DV-Xalpha (SCAT) end] >> %1-%2_time.txt 184 echo L v vV L s HHHHH M M M
067 time < %dvdir%¥data¥return.key | find "." >> %1-%2_time.txt 185 echo L v vV L s H H M M
068 echo 186 echo L vv L s S H H M M
069 echo SSS cce A TTTTT d 187 echo LLLLL v LLLLL SSs H H M M
070 echo S s C c AR T nnnn d 188 echo
071 echo S c A A T eee n n dddd 189 call %dvdir%¥exec¥lvlshm
072 echo s c A A T e e n n d d 190 echo
073 echo s c C AAAAA T eeee n n d d 191 echo H H L GGG A PPPP
074 echo s s C cC A A T e n n d d 192 echo H H L G G A A P P
075 echo SsSS ccc A A T eeee n n dddd 193 echo H H L G A A P P
076 echo 194 echo HHHHH L G GGG A A PPPP
077 del converge.bat 195 echo H H L G G AAARAA P
078 echo 196 echo H H L G G A AP
079 echo CCC 000 NN N TTTTT RRRR DDDD A L L 197 echo H H LLLLL GGG A A P
080 echo C c o O NN N T R R D D AA L L 198 echo
081 echo C o O NNN T R R D D A AL L 199 call %dvdir%Y¥execYhlgap
082 echo C o O NNN T RRRR D D A AL L 200 echo
083 echo C c o O N NN T R R D D AAAAA L L 201 echo H H L GGG A PPPP Sss
084 echo C c o O N NN T R R D D A AL L 202 echo H H L G G AR P P S s
085 echo CCC 000 N N T R R DDDD A A LLLLL LLLLL 203 echo H H L G A A s
086 ech: 204 echo HHHHH L G GGG A A PPPP S
087 call %dvdir%YexecY¥contrdall 205 echo H H L G G ARARA P S
088 dir/w *.sca 206 echo H H L G G A A P s S
089 echo 207 echo H H LLLLL GGG A A P sss
090 echo NN N EEEEE TTTTT ccc 208 echo
091 echo NN N E (o] (o] 209 call %dvdir%YexecYhlgaps
092 echo NN N E T c 210 type i08
093 echo N N N EEEE T c 211 type f08e
094 echo N NN E T Cc Cc 212 if exist notconv.txt goto notconv
095 echo N NN E T c c 213 del convd.txt
096 echo N N EEEEE T cce 214 goto end
097 echo 215 :notconv
098 call %$dvdir%Yexec¥netc 216 echo;
099 echo 217 echo
100 echo BBBB NN N DDDD 000 DDDD RRRR 218 echo *** WARNING ** WARNING ** WARNING ** WARNING ** WARNING ***
101 echo B B NN N D D O O D D R R 219 echo
102 echo B B NNN D D O o D D R R 220 echo *** SCAT (NonSpin version) has not been converged yet. ***
103 echo BBBB NNN D D O o D D RRRR 221 echo
104 echo B B N NN D D O o D D R R 222 echo *** WARNING ** WARNING ** WARNING ** WARNING ** WARNING ***
105 echo B B N NN D D O o D D R R 223 echo
106 echo BBBB N N DDDD 000 DDDD R R 224 del notconv.txt
107 echo 225 goto end
108 call %$dvdir%Y¥exec¥bndodr 226 :errl
109 echo 227 echo ***ERROR*** f(0l1 already exist
110 echo PPPP 000 PPPP A NN N L Sss 228 goto end
111 echo P P O o P P A A NN N L s s 229 :err2
112 echo P P O o P P A A NNN L s 230 echo ***ERROR*** f25 already exist
113 echo PPPP o O PPPP A A NNN L s 231 goto end
114 echo P 0O O P ARAAA N NN L s 232 :err!
115 echo P 0O O P A A N NN L s s 233 echo ***ERROR*** F05 not exist
116 echo P 000 P A A N N LLLLL Sss 234 goto end
117 echo 235 :end
118 call %dvdir$YexecYpopanls + 1 + 2 + 3 + 4 + 5 + 6

1 2 3 4 5

B 7 8. menu-n.bat

5-6. 02-009-n.txt, 02-009-s.txt

7 8 ® menu-nbat D 4{THNFEITIND &, 02-009-n.txt 23 01 12— 5.

copy %dvdir%$¥data¥%1-%2-n.txt £f01

T2 T%11302, %21%009 THD. 02-009-n.txt Z[X 7 912, 02-009-s.txt 2 [X] 8 O (T,
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] LI BEA R 2 B2 L E M THIER AT 2 eduDV

tlZIINQIT X Il Y I 2 | Tz INeall x 1Yy [l 2 [L

2 7 1 0.00000 0.00000 0.00000. 2 7 1 0.00000 0.00000 0.00000.)

3 8 2 1.45300 0.00000 0.00000. 3 8 2 1.45300 0.00000 0.00000.

4 1 3 -0.23465 0.00000 -0.99264. 4 1 3 -0.23465 0.00000 -0.99264.

5 1 4 -0.23465 -0.92432 0.36191. 5 1 4 -0.23465 -0.92432 0.36191.

6 1 5 1.64315 0.77895 0.531541 6 1 5 1.64315 0.77895 0.53154.

Ji 1) 1 )

8|INEQ|] cHG [Ju/Dll RD || VD | 1 8|INEQ|] CHG |Ju/D]] RD || VD | 1)

9 L 9 1)
10 0 Unit (0: Angstrom 1: Atomic). 10 0 Unit (0: Angstrom 1: Atomic) !
11 0 Spin (0: Non-spin 1: Spin )l 11 1 Spin (0: Non-spin 1: Spin ).
12 0 M. P. (0: No 1: Yes )l 12 0 M. P. (0: No 1: Yes )l
13112500 Sample point (100000, = 0 Autoset) ! 13[12500 Sample point (100000, = 0 Autoset).
7 9. 02-009-n. txt 8 0. 02-009-s. txt

02-009-n.txt (X7 9) ® 111TH TiX Spin=0 & 72> TWNDHDIZXKF L, 02-009-s.txt (X8 0) ® 114TH
TlX Spin=1 &72>TN5%.

6. BHYIZ

L FEEBNCHEE SN TV DI FOBEEH LY, 13 FEO KD 1 O 1 AR 2 35
eduDV[1-18[ITHLAIA AT, EFH BITARFI TR, PSR EeR, Beiemie s/, ﬁ%
HERR A MEVFRL, PSR, AW HER A B R O TP SRR ), B X ORI
BRETF VAT LFF, TR TER, THRHI¥ 7oy ha—2n [egdEs) 24
LTWDH, ZnbOEREB O T, SEEAAALT 13FEOEMRS 170 5 HOW D0ng, AN
FEFERIZI Y P> TV D [41].

() ZEB7T—<: SBLmEe, s L OIS

FEERNGY - HEER E 72 1TER D3N - 72 BB I SIS E 7o IR IR 2 N2 5 & BT 5.
eduDV gk : filifi# (nitric acid, HNO3, CAS[7697-37-2])

2 ZEBRFT—~: FIBBA A ORIE & BRI BRI A A DRFEOEE)
FEBRNE - Fe' 2 GRIIC T AL T VBT VB = A E Mz b &, ARMIREIZRD.
eduDV %Gk : A Y FF 7 F(isothiocyanic acid, HNCS, CAS[3129-60-6])

3) ZEBRT—<: o-7xF b ERAVAERANDA AV Fe DR (BIEEEEZHT)
FERNE - FeX & VA, Hftt Ruax I L7 2 U KIEK, o-7 =F > bu U kKR

R, BERE—EERRT N U U MEENR AN A, SRR T A= 510 nm O
ZREL, MERIZLY FOREEZRET D.
eduDV B$k bt R L7 2 > (hydroxylamine, NH,OH, CAS[7803-49-8])
PRI T bR, (E%3EER OFERT —~D—2L LT [ 1roEHbSEEE] 2510
FIFDZ BT LTS, REFHRUEE > X —D /XY a3V FZEEOT X TO/NY 2 021F eduDV 23
AVA M= LTHY, EBRFHECLRATE S, EBAH CEBICER Y - =R ED 1%, #EH
5 eduDV CEFIREFHE T2 221280, G F L TRIEDWE DM TE DR 5.
2E 3R - URL
[1] IR R, “DV-Xafy FGEFE 7 1 7T A L =Rt al ity A7 A VENUS O KZIBELZHE
TOTEN, HAREFIFHR 7RG 22 [F1FES (i) mn X4, 2D3, 198-199 (2006).
(2] YARBEAK, /MnHEZ, “BrEH FO1 - F25 #fi s 27 L eduDV & 85K FO5 Yl > 2 7 A
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MAKEFO05SCFS”, Bulletin of the Society for Discrete Variational Xa, 20(1&2), 247-251 (2007).

[8] FHISHE—, & 3, BRI, “8 ot Al > A7 A VESTA & DV-XaikF R SREREE D B3,
Bulletin of the Society for Discrete Variational Xo, 20(1&2), 252-253 (2007).

[4] Genta Sakane, Koichi Momma, Fujio Izumi, “Building of an Integrated Assistance Environment
for the DV-Xa Method”, 7th Award for Distinguished Contributions, Memorial Award Lecture,
Bulletin of the Society for Discrete Variational Xa, 21(1&2), 13-17 (2008).

(5] BARFEA, “BBE R w0 FHLERTHE v A T & eduDV OBRIE”, il PEFIA F (g HRALEE T > 5 — I FE# A,
31, 9-17 (2010).

[6] PAREA, “BE Ay FHLERRE > A7 A eduDV OB (2) 7, i/l FEFIA FZ G #NMPE T > 57— 5
#7582, 11-36 (2011).

(7] SARER, “BE Ay FHuERHR > A7 A eduDV OB (3) 7, i/l PEFIA FZIF#NPE T > 57— 5
#R, 83,1-31 (2012).

[8] BAREL A, “BE Ay FHLEF R S AT & eduDV ORI (4) 7, il BEFIA F g RAPE & > % — 5
#RE, 84, 1-37 (2013).

(9] BAREA, “BE oy FHERHRE > A7 & eduDV OB (5) 7, i/l FEFIA FZIF#NPE T > 57— 5
7R, 85, 1-32 (2014).

[10] ARFK, “ZeE o T HuERHE v A7 & eduDV OB%E (6) 7, iIlIPEFLK F g BRALPE & > 5 — 178
#R, 36, 1-18 (2015).

[11] SRR, “BE A FHuEFE v A7 A eduDV OBA%E (7) 7, il PEFIA F g HAPE & > 5 — 5
5 87, 1-16 (2016).

[12] TARFEK, “BeB A THuERH > A7 & eduDV OB%E (8) 7, IlIPEFIK F g BRALPE & > 5 — 178
#7588, 1-20 (2017).

(18] TARFK, “BeE o T HLERHE > A7 & eduDV OB%E (9) 7, [ilIlIPEFLK F g BRAPE & > 5 — 17
#H, 89, 1-20 (2018).

[14] BARFEZK, YLD KA & 7o @l « REFEDOHRIR S o, i FHUERT R Z 53 <thd L5 !, #RE
IZHITL DT, 0 F, BEROEE L WEFIREEEI R~ Y a U Tl RIZIED b b AR O 2 eHE %
xtg & LT FiuEFHE~7, http//www.chem.ous.ac.jp/~gsakane/fun/index.html#edudv

[15] BURGL K, “IL U TO DV-Xaihi iy FHLERTR SRR — 4 7 =7 4 % (Fh=7 4 #) LTS
DV-XaiFH R ARBESF M O F5 & =7, 1-176 (2018),

http://www.chem.ous.ac.jp/~gsakane/HidemaruDV/HidemaruDV.pdf

[16] JARILK, “ A ERLD 72D DEZERRIT, AL, BE M3 FHUEF R S 27 & eduDV 25 L7

IZOWC DI SFEE”, JUCE Journal (KF#HE S 1F#) , 18 (4), 15 (2010),
http://’www.juce.jp/LINK/journal/1002/03_03.html
(17] RSEARZ, /NI —18, /NI 82, SUREK, KEFIERE, “Brhi 13 U COEIRIEGHA
—DV-Xaiy THUEFHRA~D AP =, =L AR 2017 4.

[18] otCtx| SIRS|Z, L7tALtEE FIEQ A, Z ATt QLAIRZ|, AbFtU| ZIE}, O|= ' OFALERSY,

Axb: A, YL, SEFE, ZEHE, “AE XS iR = TR EY AL (DV-Xa 2XRHHE™E L&),
MECHE D EHESHH (£ RFHMIULE ) |, 2019 4.

[19] Hirohiko Adachi, Masaru Tsukada, Chikatoshi Satoko, “Discrete variational Xa cluster
calculations. I. Application to metal clusters”, Journal of the Physical Society of Japan,
45(3), 875-883 (1978).

0

© Genta Sakane, Yoshihiro Mori 2019 19



] LI BEA R 2 B2 L HEMTWIEFE > AT & eduDV

[20] AZHRZ, “BFHEHE A AN —DV-Xalfih b 07 7' m—F =7, Z3L R 1991 4.
[21] SRR, 4 kT, ARH i, EUCEG T, BT S, “DV-XalklT & %74k iEa
—ZDT v 7T NS, =R 1996 4.

[22] S EZ, FOKIEE, I ZER, “@ R Eto &by L B1aamat”, =L 1997 4.

(23] @RSZAREZ, BT D), “BAPE 200157, Z LI 1998 4.

[24] RNZHREREE, NNHE L, BT, fistdise, KB IERE 38 3 0o ToEHIRERE
—DV-Xaby THUEF R~ AP —, =4 HARK 1998 4.

[25] RN EZ, “BEA M EHES OB, ZIEHR 2017 4.

[26] SURTENK, “DV-XalEIZ LD RFEF 2 VT Y 757 0 7 7 2% —5 K [MosXa(H20)9]4 (X = O,
S) DFEFUIRRE”, i)l PEFIA PG HRALPE & > 5 — I TEFR 25, 14, 65-69 (1993).

[27] JARLK, “RERIR T T A F —$5ED 53 FHLEFHH —DV-Xal£IZ & 5 [MosMS4(H20)10]4+ (M = Fe,
Ni) OEFRIEOFR”, /| BEFIA (G HRAPE T > % — B FEHR 7, 16, 51-60 (1994).

(28] BARSLA, “BiFAEMEF 2 LT Y 77 0 7 7 A2 —§5K[MosSs(H20)12]n+ (n = 4, 5, 6) DT
WRREY, ] LI PEFEK F G HRALFE & > 5 — 7R 2, 16, 79-85 (1995).

[29] BURTLN, “F VU 7T KR D DV-Xaidt BT 5 /3T A =2 — DAY, i 1[I ZEFIA G FRALPE
TS —FEERE, 17, 35-38 (1996).

[30] AR, “DV-XadElZ L D X #NET AT NVERY, i [/ PEFIA F g R > 5 — R,
18, 11-16 (1997).

[31] JARILK, “DV-XadE T K % [MoClel3-DFEFIRREFHR”, /L1 PEFIA FG IRALEE & > 5 — I ISR 75,
19, 27-37 (1998).

[32] “Erhi 13 C D TOEFIREEFHE —DV-—Xasr FHuE s~ A =7,
Arpom—R e = GUI il dvscat 7' 12 77 5 (Windows ), Version 2.04,
http://www.chem.ous.ac.jp/~gsakane/dvxa_assistance_environment_2.html

[33] ARRESALY A b —1E, “BFEIBDHR—LN—", VT v =T, FITT 1 X,
http://hide.maruo.co.jp/software/hidemaru.html

[34] RE LI, R B RO EKRPHEHREE”, 3D Visualization System VENUS,
11.1.2 The assistance environment for the DV-Xa method,
http://fujioizumi.verse.jp/visualization/VENUS.html#assistance_environment

[35] Koichi Momma, Fujio Izumi, “VESTA 3 for three-dimensional visualization of crystal, volumetric
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http://dx.doi.org/10.1107/S0021889811038970

[36] FEHA—, “JP-Mineral”, Software, VENUS system, VESTA(Visualization for Electronic and
Structural Analysis), http://www.geocities.jp/kmo_mma/crystal/jp/vesta.html

[37] Tim Clark %, KM —, MiFn{E, KEFIEWR, ZILIER LGR, “SHELF A R7 v 7
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