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1. lZLwic

PR 5 L7 i FEREIN TN, MO PiHEm#b 2 LIS, W&V FAMR TR0 THLES, #HREIC
B SN TV DA 2T O THuEEZ B SFE LT, T - DO 3L XL 2 M0, JFF -
53 FHIE O ZIRTEHIR AR A 835 Z &N TE D “UEAS THLEFH VAT L eduDV” & Bi%
(1], % L[2], GUI To@EifExFEHL8-4], 6B EFT6], EFRko7r s 7 5—K[6lE~v==
7T, BEOHBIA AR LTWa. eduDV, L OWEAEE, B BEBEESO =KkTT
— X {7 v 77 A VESTA 2& A7 “DV-XalED 7= DOia s [4li%, eduDVI[1-8],
DV-Xai£[9-11], FH=7 ¢ #[12], DV-XaikitfickE5il13], VESTA[14-15]2 LA s TEY,
HE - MEHNTIIERET GAZT A X OH =T U=T, 2E LESMICEE L WD 2AED
O CFBRNREDO Y a2 CREOHPMENT 256 H0K) [ZIEFL=T 4 # 7 U —filE (Fh7
w7 7V~ THT Iy 7 V=K BdHd) ETORELEET L LN TES. MILFERK
S HALER Y o H — DA EE N Y 2 D4 TIZ eduDV, DV-Xaik, HHTT 4 %, DV-XaikitH
XAEBREE, VESTA 231 VA b—/L SN THE Y, ML - B - & bR oz - I8 I T 5.
BIED L Z A, HEH PR 1 REREILERE “arEa—2 AMT (1Y 5], Bil), 24
REWNENE A “ER L I (2 SUR), RPBRBR PR ERHME AR B SR b7 I (12 @ 3R
)T Z @ eduDV, VESTA %22 A7 QUL X— 2D “DV-XalED 7= DA B EEE” ZFHA LT\ D
BEMFILERE Y AT L eduDV X, 70 FOJE (R 2RO, LEREROE®R (O F 2y
LR ORTES, JRHERE FrMAaE) 2258 CANT 208 T, DV-Xasy FiLELET 77
T LEFITTHDICHERANTT 7 A v (FO1, F25, FO5) ¥l sn, U7y « REalb—v g -
TFHV A&l T « a AT M hE (RVvT « a3y A7 0 b - Fr—U) CHET
HUEDBE NN T « a0 VAT 2 MIRDETHRVIERLIEENMTDN, FEBIGELEDL, &5
FHLEDO =R VX —[FHAHEDR (FOSE) 1L, SIEMNTENLTNDIFINED, ED XD R+
BN SR SN TV DENERRDLRE 2 L—a VT 7 v 7 Z & (POPANL), 51O Zh&E N
(Net Charge)Z=k» 2571 77 & (NETC), JR-HOGHEEMEORS O HE &7 Db ANAREE BN
(Bond Overlap Population) #5325 7' 1 75 A (BNDODR), FOSE OZiZN D5y LB DK%Y &
KR35 7127 s (LVLSHM), HOMO-LUMO #5005 F#iER O 3L ¥ —2% (AL : eV) Z§t
BLUTHES (BT em) BROWE (BZ : nm) [ZEWT 2571277 5 (HLGAPS), 24 FHuEs
FOEBTEE, HERT Uy MO T, VESTA THbdHT—H 7 7 A NVEEKRT DT 07 T A
(CONTRDALL) 72 EOEL T v 7T AREABCETEND. =—F (F4E) X, HELILVESTA T
BB D5y T OB PSS X, 45 F DO TOBEF O RR Y DM CE 28ERT v v v
~ w8 R =ZWou R E LT, BHBICHER - i/, BRI SRR RIS L) Ik 2 FHNTE 5.
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LD - FENZ eduDV # W 54556, ETIEHE T (RT80E) 280 #V, &8 (R
FAr T, BRETH) CWuEO ZRTHIREER - fLET o L ZANDIAE Y, “HFBITKES
F(Ho), #5351 WNo), BFEN (0278 EDER AT 0105 FHE (Den XIFR) ZHY B, FEEHE
Oy FEE & SR A FEE OTGIR (GEFR) O, FBIES F & SOBMES F O (A e B
REEFETL. ZFKBICBLIRFED T (COVR EDREE IR (Cov XFR) ZFHEL, BRDH
FHuE GRERE) OMIERE TR SN0 FHEOARE 2 FAETEKT 5. 20b & I3xHER/INy
+, BIZIETEF LT (CeHs, Dan X#5), K3+ (H20, Cov X4HR), 7 E=743F (NHs, Cav %f
R, B4 (CeHe, Den X1 #5), A% 43+ (CHa, Ta¥#R), N7 vibw 7 43+ (UFs, On XF5)
ERWRR LFEL, HTOBR, SB, STPEOSZEMNEMD Z LD,

Bz 1003 Doy FHLE Z FHR LT B, ZRZARZRAE S O BRR V. K+ 0 O-H #&, 7
=70 FON-HfEA, A X010 C-HEEAREITnWb b LS, X810 C-Cfiaiddtk
£ 15 EHRE, 7EF L oFD C=CHAIE3EMERE LI TWDA, N LITRF MDA
AEMEOIRE D A% E 7 DA RNA A B (Bond Overlap Population) # #5945 7' 1 75 4 (BNDODR)
DHTIBN8) & Fidr & 5 Z & THRA DM E ZEdRFI CE 5 L, & 5612 HOMO infFoEf 5 A4 Fiul
D =W oeiIEk A VESTA Ttk 52 L2k D, L BRMICHEADOIERZRZE LD LENTE S, R
BivizikFs - FEHREENTT, Hili7e s T OEIREE eduDV + DV-XadEat B K EBR 4 GUL & LT
DV-XaiETEEAE L, FHARRER G, =WRociZRiifg) M CE 5 2 LITEERMME GhER) e,

LFEOHFE TS b TV D EEES, &R 1.5 \EfEE, —EMA, “EEGR O, @, #FET
XEME K FEEES TEUEOI LR TR I TWDR, FEEIIEF A IEFR CHEESG vz &
LA OMIIIF—TiXRW. BEEAE2AT R0 T2 T NEFREHETE, 7XTof
BHILFFESBMN 1.0 £ Db Tid/el, #lziX0.65 ThH-o72v, 0.712 TH-o=0 &, HaofLED
HHIATESBEMPFE L Sh, HBEOMS T EANICHERTF T& 5. VESTA THEA MY FiE 2 =k
FTABUE L, 2O TEGED, EO XD R THENOER SN TNDENEFARDL A 2 L— 3 Ufif
#r7 v 7 Z A (POPANL) O/1(FOSP) &5t & auE, 6 OERMNLAE Z b 5 FHNTE D,

ZIHEE-TH, HiES, LR 1.5 HEG, —EES, ZHES L WO EMENRSEIT, (LRG0
SEELTUIAETHD. ThETNOMEEAT 2 H T CREN S TOBECIRELZFE, ZofE6%
TR BT 2 FITHBNIMEA R V. [LFZTINLO/EONEN L - L LS HETH01%, AL
ZORFE—IREEFEATH S D . RE—RBHEAICBIT 2HHES, 15&R 1.5 EES, “EES, B
EEATHRENSFE LT, BiiA i % 2 (CeHs, Daa x1F1), %7 1.5 EiEA 1IN ¥ - (CeHs,
Den %1 FF), —EAEAILITT L 2 (CoHy, Don X #5), —HEEAIXT7T BF L 2 (CoHe, Don KO TH Y, Zd
DEOHEMR LD THAH. L OFERILY - BEHEFOERETH 26D FRIRY it T\,

ZNETO eduDV TiE, ¥ (CeHs, Den xF51), 7EF L (CeHe, Dooh RIFITFHAE T TNV S
DD, xTH 2 (CoHe, Dsa % #5), T=F L 2 (CoHa, Don M FNIFHR TE 2200 7=,

Z ZCAFENE, eduDV TEHEFBERD FIAIROIEH 2 — 2L (BIE20 B CThH o772 b D% 21
FHICIR L), =F LS D AeBa B (Dan KFR) 2 1T OatHZFREL 35 X<, Fortran 77
AW Ca—T T, #iicie Y —Aa— REFERIE. O, RFE—REHEPD 1.5 EES
(RyEY), ZEEGETLY), CEEATETF L0 TERERCTIVEZD X )12k,

THATRFEEND AeBe B! (Daa iR 5 Fl2HWTIE, REEICT 0 I3 I 7T AHTFETHS.
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2. BAFEBRBL

it 7 — X Eh shic/ — Y 2 (R Dynabook SS 2010 DS86P/2, CPU: Mobile
Intel Pentium III 866 MHz, RAM: 256 MB, OS: Windows 2000 Service Pack 4) |Z Open Watcom
Fortran77 compiler (Version 1.9)[16]% 1 > A s —/)L L7=BE5 % FV 7=,

3. V—Aa— |

=F L A AsBy B (Don 5HFR) S FICfT 5 Y —Z2a—RELT, ~=aT7 VAT v T RA 2T v )
FATH T 2 75 1 d2h24, ) v AU EABIEITIR T 1 75 4 d2h24n, A U REBHBIFEITR T 1 75
2 d2h24s D 3 AR ZAERR L7ens, R O#ERA b, 2 2 Tl / A 2 85T d2h24n O 25404 5.

3-1. [c:¥dvxa¥scat¥d2h24n. f)] Fortran 77 Y —Xa—FK
= 1 = 2 = 3 = 4 = 5 = 6 = 71—

d2h24n (D2h symmetry, A2B4 type Molecule (e. g. G2H4),
symOrb NON-SPIN version )
2011.02.16 Version 1.0 Sakane, Genta
( Department of Chemistry, Okayama University of Science, Japan )

OO0 0000

program d2h24n

real*8 a(6, 3),b(6,3), bohr, aaadis, aabdis, baadis, babdis, az, bz, ax, bx
& pi, rad, dbabang, rbabang, hfaaadis, hfbaadis, hfdbabang, hfrbabang
integer z(6),n(6)

open (unit=07, form="formatted , status="unknown’,

& access="sequential’, file="d2h24n. out’)
open (unit=08, form="formatted , status="unknown’,
& access="sequential’, file="f01")

bohr=0.5291772108
pi=3. 1415926535
rad=180/pi
write (% 1010)

10 write (%, 1020)
read (x, x) z (1)
if(z(1).le.0) then
write (%, 1510)
write (%, 1520)
write (%, 1530)
go to 10
else
go to 20
end if

20 if(z(1).gt.94) then
write (% 1510)
write (%, 1520)
write (%, 1530)
go to 10
else

1 = 2 = 3 = 4 = 5 = 6 = 1—
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- 1 = 2 = 3 = 4 = 5 = 6 = 1—
go to 30
end if
30 write(x, 1030)
read (x, ) z(3)
if(z(3).le.0) then
write (%, 1510)
write (%, 1520)
write (%, 1530)
go to 30
else
go to 40
end if
40 if(z(3).gt.94) then
write (% 1510)
write (%, 1520)
write (%, 1530)
go to 30
else
go to 50
end if
50 write (x, 1040)
read (x, x) aaadis
write (%, 1050)
read (x, x) aabdis
60 write (%, 1060)
read (*, %) dbabang
i f (dbabang. le. 0) then
write (% 1610)
write (%, 1620)
write (%, 1630)
go to 60
else
go to 70
end if
70 if (dbabang. ge. 180) then
write (%, 1610)
write (%, 1620)
write (%, 1630)
go to 60
else
go to 80
end if
80 baadis=aaadis/bohr
babdis=aabdis/bohr
hfaaadis=aaadis/2
hfbaadis=baadis/2
rbabang=dbabang/rad
1 = 2 = 3 = 4 = 5 = 6 = 17—
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. 1 : 2 f 3 f 4 { 5 { 6 ! T—
hfdbabang=dbabang/2
hfrbabang=rbabang/2
z(2)=z(1)
z(4)=z(3)
z(5)=z(3)
z(6)=z(3)
n(1)=1
n(2)=1
n(3)=2
n(4)=2
n(5)=2
n (6)=2
ax=aabdis*sin (hfrbabang)
az=aabdis*cos (hfrbabang)
bx=babdis*sin (hfrbabang)
bz=babdis*cos (hfrbabang)
a(1,1)=0
a(1,2)=0
a(1, 3)=hfaaadis
a(2,1)=0
a(2,2)=0
a(2, 3)=—hfaaadis
a(3,1)=0
a(3, 2)=ax
a (3, 3)=hfaaadis+az
a(4,1)=0
a(4, 2)=—ax
a (4, 3)=hfaaadis+az
a(5,1)=0
a (b, 2)=ax
a (b, 3)=—hfaaadis—az
a(6,1)=0
a (6, 2) =—ax
a (6, 3)=—hfaaadis—az
b(1,1)=0
b(1,2)=0
b (1, 3)=hfbaadis
b(2,1)=0
b(2,2)=0
b (2, 3)=—hfbaadis
b(3,1)=0
b (3, 2) =bx
b (3, 3)=hfbaadis+bz
b(4,1)=0
b (4, 2) =—bx
b (4, 3)=hfbaadis+bz
b(5,1)=0

: 1 : 2 = 3 = 4 = 5 = 6 = 17—

© Genta Sakane 2011 5



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

= 1 = 2 = 3 = 4 = 5 = 6 = 1—
b (5, 2) =bx
b (5, 3)=—hfbaadis-bz
b(6,1)=0
b (6, 2) =—bx

b (6, 3)=—hfbaadis—bz
write(7, 3010)
write (7, 3020)
write (7, 3030)
do 101 i=1,6
write(7,1000) b(i,1),b(i,2),b(i,3),n(i)
101 continue
write(8, 2010)
do 201 i=1,6
write(8,2020) z(i),n(i),a(i,1),a(i,2),a(,3)
201 continue
write (8, 2030)
write (8, 2040)
write (8, 2030)
write (8, 2050)
write (8, 2060)
write (8, 2070)
write (8, 2080)
go to 204
202 write(*,1001)
203 write(x,1002)
204 stop
1000 format (3d20. 10, i5)
1001 format (" *x*x Read Error k')
1002 format (' **+x Data Not Found *xx)
1010 format (/, **x Program D2h24 (symOrb NON-SPIN version)', /, **xx for
&A2B4 type molecule (e. g. C2H4)')
1020 format(/,3§,’lnput Atomic Number (Z) (1 < Z < 94) of Central Atom A
& Z2=7",9)
1030 format(/,3x$’lnput Atomic Number (Z) (1 < Z < 94) of Terminal Atom
&, 72 =7?",9)
1040 format(/, 3x, Input Distance (angstrom), A - A =?",%)
1050 format (/, 3x, ' Input Distance (angstrom), A - B =2 ",9)
1060 format (/, 3x, Input Angle (degree) ( 0 deg.< Angle < 180 deg.), B-A-B

&=72"9
1510 format(//,’ skokskskokskskokokskokokskskokskskokokskokokskskokskskokskskokokskskskokskokokskokokskokokokk | )
1520 format (' xxx Error skk Atomic Number (Z) (1 < Z < 94) k')
1530 format ( sokskorkskokskekokskokskskokskokskekokskokskskokskokskskokskokskskokskkokskokskokokkokkkok’ /)
1610 format(//,’ skokskskokskskokokskokokskskokskskokokskskokskskokskskokskskokokskskskokskokokskkokskokokokk | )
1620 format ( skx Error skxx B-A-B ( 0 deg.< Angle < 180 deg.)’)
1630 format (’ sokskorskokskekorskokskskokskokskskokskokokskokskokokskokskokokskokskkokskokskokokkokkkok’ /)
2010 format (' | Z |[NEQ|] X [l Y || Z |")
2020 format(2x, i3, 1x, i4,3(f10.5))

: 1 : 2 : 3 : 4 : 5 : 6 : 1—
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: 1 : 2 : 3 : 4 : 5 : 6 : 71—
2030 format (' ")
2040 format (' [NEQ|| CHG [[U/D|I] RD || VD | 1)

2050 format (' 0 Unit (0:angstrom 1:atomic)’)

2060 format (' 0 Spin (0:non-spin 1:spin )")

2070 format (' 0 M. P. (0:No 1:Yes )')

2080 format (' 20000 Sample Point ( <100000, =0 autoset )')
3010 format (' 8")

3020 format( 1 1 1 1 1 1 1 1)
3030 format ( 1 1 1 1 1 1 1 1)

end
' 1 : 2 = 3 = 4 = 5 = 6 = 1—
3-2. [c:¥dvxa¥lscat¥d2h24n. bat)Open Watcom 2 > /SAM JLEITT 7 1 JL (makefile)
wfl3é6 /qliet )nowa%ningé d2hg4n.fl
= 1 = 2 = 3 :
3—3=. [c: ¥dvx=a¥da1éa¥d2=hZ4] 3?(#%?)1552 7 4 L (séﬂl@fiﬁéﬁ*ﬂfﬂﬁg)ﬁﬁ?ﬁﬁ
16 ag /2”2 D2h
4.800000 0 2 4.000000
.800000 0 2 -4.000000
.800000 2 2 4.000000
.800000 0 2 4.000000
.800000 2 2 -4.000000
.800000 0 2 -4.000000
.800000 0 4 2.000000 0 2. 000000 0 6 2.000000
.800000 0 4 2.000000 0 -2.000000 0 6 -2.000000

1
.?00000 -1 4 -2.000000 -1

5
5
5 2.000000 -1 6 —-2.000000
.000000 2 4 2.000000 2 5 2.000000 @2 6 2.000000
.000000 O 4 2.000000 O 5 2.000000 0 6 2.000000
.500000 -1 4 -2.000000 -1 5 -2.000000 -1 6 2.000000
5
5
5
g

F WW—=WOWNW—=NOMNNN—=—=O—=OOIODWNWONMNNO—OOO

1
-2.000000 2 6 -2.000000

.000000 2 4 2.000000 2
.000000 0 4 2.000000 O -2.000000 0 6 -2.000000
2.000000 -1 6 —-2.000000

1
.000000 -1 4 -2.000000 -1
2.00000g -3 ? -2. 000000

1
.000000 -3 4 -2.000000 -3
: : 4 : 8§—+

2 = 3

[ T S R N R ) = - B R S e N R . - e e
— —

WP WPRWRWLWPRAPWPRWPRWPRARWPRWRWERER=EIN=N=NN=ENN=N—=NN—

© Genta Sakane 2011 7



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

; 1 ’ 2 ’ 3 ’ 4 5 6 I ]——+——8—+
8 blg /xy
2 2 1
—% ; 4.?00000 -2 2 4.000000
—% l 4.?00000 -2 2 —4.000000
; 2 2.?00000 1 4 -2.000000 1 5 2.000000 1 6 —2. 000000
; 2 2.?00000 1 4 -2.000000 1 5 -2.000000 1 6 2.000000
—% 2 2.?00000 -2 4 2.000000 -2 5 2.000000 -2 6 2.000000
g 2 2.?00000 3 4 -2.000000 3 5 2.000000 3 6 —2. 000000
; 2 2.?00000 1 4 -2.000000 1 5 2.000000 1 6 -2. 000000
-2 3 2.000000 -2 4 2.000000 -2 5 -2.000000 -2 6 -2. 000000
10 b2g /xz
1 2 1
; ; 4.?00000 1 2 -4.000000
; ; 4.?00000 1 2 4.000000
g ; 4.?00000 3 2 -4.000000
} l 4.?00000 1 2 -4.000000
; 2 2.?00000 1 4 2.000000 1 5 -2.000000 1 6 -2. 000000
; 2 2.?00000 1 4 2.000000 1 5 2.000000 1 6 2.000000
—% 2 2.?00000 -2 4 -2.000000 -2 5 -2.000000 -2 6 2.000000
g 2 2.?00000 3 4 2.000000 3 5 -2.000000 3 6 -2. 000000
; 2 2.?00000 1 4 2.000000 1 5 -2.000000 1 6 -2. 000000
-2 3 2.000000 -2 4 -2.000000 -2 5 2.000000 -2 6 -2. 000000
14 b3g /yz
1 2 1
—; ; 4.?00000 -1 2 -4.000000
—é ; 4.?00000 -1 2 4.000000
—é ; 4.?00000 -1 2 -4.000000
—8 l 4.?00000 -3 2 -4.000000
? 2 2.?00000 0 4 -2.000000 0 5 -2.000000 0 6 2.000000
? 2 2.?00000 0 4 -2.000000 0 5 2.000000 0 6 -2. 000000
—; 2 2.?00000 -1 4 2.000000 -1 5 -2.000000 -1 6 -2. 000000
% 2 2.?00000 2 4 -2.000000 2 5 -2.000000 2 6 2.000000
= 1 = 2 = 3 = 4 5 6 = ]—+——8—+
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= 1 = 2 = 3 = 4 = 5 = 6 = ]—+—8—+
0 3 2.000000 O 4-2.000000 0 5-2.000000 0 6 2 000000
—% g 2.600000 -1 4 2.000000 -1 5 2.000000 -1 6 2.000000
g g 2.600000 2 4-2.000000 2 5 2.000000 2 6 -2.000000
8 g 2.600000 0 4-2.000000 0 5 2.000000 0 6 -2.000000
—? g 2.600000 -1 4 2.000000 -1 5 -2.000000 -1 6 -2. 000000
—g g 2.600000 -3 4 2.000000 -3 5 -2.000000 -3 6 -2.000000
8 au /xyz
2 2 1
-2 1 4.000000 -2 2 -4.000000
—g % 4.800000 -2 2 4.000000
} g 2.800000 1 4 -2.000000 1 5 -2.000000 1 6 2.000000
% g 2.800000 1 4 -2.000000 1 5 2.000000 1 6 —2. 000000
—% g 2.800000 -2 4 2.000000 -2 5 -2.000000 -2 6 -2.000000
g g 2.800000 3 4-2.000000 3 5-2.000000 3 6 2.000000
? g 2.800000 1 4 -2.000000 1 5 -2.000000 1 6 2.000000
—g g 2.800000 -2 4 2.000000 -2 5 2.000000 -2 6 2.000000
16 blu /z
0 2 1
0 1 4.000000 0 2 -4.000000
8 % 4.800000 0 2 4.000000
% % 4.800000 2 2 -4.000000
g % 4.800000 0 2 -4.000000
g % 4.800000 2 2 4.000000
8 % 4.800000 0 2 4.000000
8 g 2.800000 0 4 2.000000 0 5-2.000000 0 6 -2.000000
8 g 2.800000 0 4 2.000000 0 5 2.000000 0 6 2. 000000
—} g 2.800000 -1 4 -2.000000 -1 5 -2.000000 -1 6 2.000000
% g 2.800000 2 4 2.000000 2 5-2.000000 2 6 -2.000000
S g 2.800000 0 4 2.000000 0 5-2.000000 0 6 -2.000000
—% g 2.800000 -1 4 -2.000000 -1 5 2.000000 -1 6 —2. 000000
g g 2.800000 2 4 2.000000 2 5 2.000000 2 6 2.000000
? ? ] 2 3 4 5 6 7 8——+
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= 1 = 2 = 3 = 4 = 5 = 6 = ]—+—8—+
0 3 2.000000 O 4 2.000000 0 5 2.000000 0 6 2. 000000
—? g 2.800000 -1 4 -2.000000 -1 5 -2.000000 -1 6 2.000000
—g g 2.800000 -3 4 -2.000000 -3 5 -2.000000 -3 6 2.000000
14 b2u /y
1 2 1
-1 1 4.000000 -1 2 4.000000
—% % 4.800000 -1 2 -4.000000
—? % 4.800000 -1 2 4.000000
—g % 4.800000 -3 2 4.000000
8 g 2.800000 0 4-2.000000 0 5 2.000000 0 6 -2.000000
8 g 2.800000 0 4-2.000000 0 5-2.000000 0 6 2000000
—} g 2.800000 -1 4 2.000000 -1 5 2.000000 -1 6 2.000000
% g 2.800000 2 4-2.000000 2 5 2.000000 2 6 -2.000000
g g 2.800000 0 4-2.000000 0 5 2.000000 0 6 -2.000000
—% g 2.800000 -1 4 2.000000 -1 5 -2.000000 -1 6 —2. 000000
g g 2.600000 2 4-2.000000 2 5-2.000000 2 6 2.000000
8 g 2.800000 0 4-2.000000 0 5-2.000000 0 6 2.000000
—? g 2.800000 -1 4 2.000000 -1 5 2.000000 -1 6 2.000000
—g g 2.800000 -3 4 2.000000 -3 5 2.000000 -3 6 2.000000
10 b3u /x
1 2 1
1 1 4.000000 1 2 4.000000
% % 4.800000 1 2 -4.000000
g % 4.800000 3 2 4.000000
? % 4.800000 1 2 4.000000
} g 2.800000 1 4 2.000000 1 5 2.000000 1 6 2.000000
% g 2.800000 1 4 2.000000 1 5 -2.000000 1 6 —2. 000000
—% g 2.800000 -2 4-2.000000 -2 5 2.000000 -2 6 -2.000000
g g 2.800000 3 4 2.000000 3 5 2.000000 3 6 2.000000
? g 2.800000 1 4 2.000000 1 5 2.000000 1 6 2.000000
—g g 2.800000 -2 4 -2.000000 -2 5 -2.000000 -2 6 2.000000
1 2 3 4 5 6 7 8——+
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1 = 2 = 3 = 4 9 6 = ]—+—8—+
symOrb v2. 3d
*x  Nsym, Isyml, Jsyml *x
8
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
D2h  with angular momentum= {{0, 3}, {0, 3}}
Number of atoms= 6
Equivalent atoms
a0l a02
a03 a04 a05 a06
Positions of atoms
0 0 Hold[1.26517] 1
0 0 -Hold[1.26517] 2
0 Hold[1.79046] Hold[2. 272] 3
0 -Hold[1.79046] Hold[2.272] 4
0 Hold[1.79046] -Hold[2. 272] 5
0 -Hold[1.79046] -Hold[2.272] 6
gZh Positions of atoms
0. 0000000000 0. 0000000000 1. 2651700000 1 1
0. 0000000000 0. 0000000000 -1. 2651700000 1 2
0. 0000000000 1. 7904600000 2. 2720000000 2 3
0. 0000000000 -1. 7904600000 2. 2720000000 2 4
0. 0000000000 1. 7904600000 -2. 2720000000 2 5
0. 0000000000 -1. 7904600000 -2. 2720000000 2 6
1 = 2 = 3 = 4 = ) = 6 1 8—+
3-4. [c:¥dvxa¥exec¥d2h24n.bat] 7O4 S LEBEET/INVF I 74
| 1 | 2 f 3 f 4 f 5 f 6 ! 7
@echo off
if exist fO1 goto errl
iIf exist 25 goto err2
%dvdir%¥ob ject¥d2h24n. exe
copy %dvdir%¥data¥d2h24 25
call %dvdir%¥exec¥makef05scfs
call %dvdir%¥exec¥existf05
iIT exist FObexist. txt goto fexist
goto err3
‘fexist
del FObexist. txt
goto scatrun
.scatrun
p————1————t—— =)t ———F— -t~ f———+———-]
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- 1 = 2 = 3 = 4 = 5 = 6 = Ji
call %dvdir%¥exec¥dvscat
if exist converge.bat goto dell
goto contl
‘del T
del converge. bat
goto contl
cont1
if exist convd. txt goto del2
goto cont?
‘del?
del convd. txt
goto cont?
“cont2
iIf exist notconv. txt goto del3
goto cont3
‘del3
del notconv. txt
goto cont3
-cont3
call %dvdir%¥exec¥cnvchk150
call converge. bat
iIf exist convd. txt goto cont4
iIf exist notconv. txt goto cont4
del converge. bat
goto scatrun
“cont4
del converge. bat
call %dvdir%¥exec¥contrdal |
dir/w *. sca
call %dvdir%¥exec¥netc
call %dvdir%¥exec¥bndodr
call %dvdir%¥exec¥popanls
rename FO8P FO8P_S
call %dvdir%¥exec¥popanl
call %dvdir%¥exec¥atlist >atlist.out
call %dvdir%¥exec¥bllist >bllist. out
call %dvdir%¥exec¥prests
call %dvdir%¥exec¥wavnum <%dvdir%¥data¥zero
cal |l %dvdir%¥exec¥makel04 <%dvdir%¥data¥three
call %dvdir%¥exec¥!|vlshm
call %dvdir%¥exec¥hlgap
call %dvdir%¥exec¥hlgaps
type 108
type f08e
if exist notconv. txt goto notconv
del convd. txt
goto end

1 = 2 = 3 = 4 = 5 = 6 = 1
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- 1 = 2 = 3 = 4 = 5 = 6 = 1

-notconv
echo;
echo ktokskorsktoksorskatoksorsksioksokskstokorsksdoksoroksoksorokokskotoksokskatoksorskakoksokskokok ok
echo *xkx WARNING **x WARNING ** WARNING ** WARNING s*x WARNING *+x*
echo Skkskokskeskoksksk ok sk sk ok sk sk ok sk sk ok sk sk ok sk sk ok sk sk Sk sk sk ok sk sk sk sk sk ok sk sk Sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk ok sk
echo *xx SCAT (NonSpin version) has not been converged yet. *x
echo Skkskokskeskoksksk ok sk sk ok sk sk sk sk sk ok sk sk ok sk sk ok sk sk sk sk sk ok sk sk sk sk sk ok sk sk Sk sk sk sk sk sk sk sk sk ok sk sk ok sk sk sk sk sk sk sk
echo *xkx WARNING **x WARNING ** WARNING **x WARNING s*x WARNING *+x*
echo ktokskoksktoksorskatoksorsksioksokskatoksorsksdoksoroksoksorokstokskotoksorskotoksorskatoksorkskokokdok
del notconv. txt
goto end

erri
echo **x*ERROR**x f01 already exist
goto end

err2
echo **xkERROR**x 25 already exist
goto end

errd
echo *xkxERROR*x** FO05 not exist
goto end

end

' 1 = 2 = 3 = 4 = 5 = 6 = 1

3—5. {c:¥dvxa¥Macros¥eduDV. mac)] eduDV A =—a—FHITTF44<H O
1 = 2 = 3 = 4 = 5 = 6 = 1

menu

“01. Dooh ®# [FRZIRFHF] A2 EHFH2, 02, N273&)..

"02. Coovi#h [EHZIFEF2F] ABE ST (— E‘;%’H:;x;?bi’s'lbkiﬁk).
“03 . Dooh xf#5 [E#R AB2 #5>F] B-A- B?.!éj‘ F(CERIERFRG L) ..

“04. Dooh 5% [E# A2B2 15 F] B-A-ABENF (FHFLUALE). .
"05. Coovafr [k ABC B orF] AB-CENF (V7 UEKREL). .

“06. Coov xi#; [E#R ABCD 443+ ] A-B-C-D 43 F (HONO 72 &) . .

“07. Cov xFR  [3n45 AB2 B3 F] AB2 B4 F (K ORRIEKER t)

08, G3vxftn [=#Ma AB EnF] B3 EASF(TUEZTIRL)..

“09. D2hxt#h [TFLUEASF] ABAERSF(TFLUGLE). .

“10. D3 xiFF [FEEZABESF] AB BT (ST vibhoRK ).
“11. Dahet#n [FEIEMARESF] AB4 BgA F 2 ([PtCI4]2-72 &) ..
“12. D6h xt#F [FEIEANABESF] AB RS F(RNEVGE)..

“13. Td xt#5 [Eﬂﬁ%ﬂﬁ?]mﬁyFﬁigzﬂlﬁkriﬁﬁ
“14. Ohxt#n  [IENEARESF] AB6 BOF (KNI vibBRER L) ..
“15. Td ¥ [Em@EHFRSF] [ABC) 4] Bektk (INi (C0) 4] E). .

“16. Oh xt#p [EAEW@%?]M@@Mﬂﬁ%ﬂm@@ﬂﬁf%”T
“17. D2h xt#F  [IE/\E{AZE] [M(H20)6ln+7 H FP8EA A 2. .. 7,

“18. Tdxt#r [EEEAFE] ML 4In+ or ML) 4In- gE14A .. .7
“19. Ohxt#r  [IE/\EAE] ML) 6In+ or M(L)6In- 824 A2 .7
"20. wFEL [BEF] RFEHARZERS ST EICENTT.. .,
”m.ﬁ%?b[%%?4#9]E?%E@?EE%&?U&EE?T¢“/7
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1 = 2 = 3 = 4 = 5 = 6 = 1

if(result::1)execmacro macrodir + “¥¥eduDV¥¥a2menu.mac”;
else if(result==2)execmacro macrodir + “¥¥eduDV¥¥abmenu.mac”;

else if(result==3)execmacro macrodir + “¥¥eduDV¥¥ab2menu.mac”;

else if(result==4)execmacro macrodir + “¥¥eduDV¥¥a2b2menu.mac”;

else if(result==5)execmacro macrodir + “¥¥eduDV¥¥abcmenu.mac”;

else if(result==6)execmacro macrodir + “¥¥eduDV¥¥abcdmenu.mac”;

else if(result==7)execmacro macrodir + "¥¥eduDV¥¥02v12menu.mac":

else if(result==8)execmacro macrodir + “¥¥eduDV¥¥c3v13menu.mac”;

else if(result==9)execmacro macrodir + “¥¥eduDV¥¥d2h24menu. mac”;

else if(result==10)execmacro macrodir + “¥¥eduDV¥¥d3h13menu.mac”;

else if(result==11)execmacro macrodir + “¥¥eduDV¥¥d4h14menu.mac”;

else if(result==12)execmacro macrodir + “¥¥eduDV¥¥d6h66menu. mac”;

else if(result==13)execmacro macrodir + “¥¥eduDV¥¥td14menu.mac”;

else if(result==14)execmacro macrodir + “"¥¥eduDV¥¥oh16menu.mac”;

else if(result==15)execmacro macrodir + “¥¥eduDV¥¥td144menu.mac”;

else if(result==16)execmacro macrodir + “¥¥eduDV¥¥oh166menu. mac”;

else if(result==17)execmacro macrodir + “¥¥eduDV¥¥mh2o06menu. mac”;

else if(result==18)execmacro macrodir + “¥¥eduDV¥¥ml4menu.mac”;

else if(result==19)execmacro macrodir + “¥¥eduDV¥¥ml6menu.mac”;

else if(result==20) execmacro macrodir + “¥¥eduDV¥¥atommenu.mac”;

else if(result==21)execmacro macrodir + “¥¥eduDV¥¥ionmenu.mac”;
1 = 2 = 3 = 4 = 5 = 6 = Ji

3- 6 [c: ¥dvxa¥Macros¥eduDV¥d2h24menu mac)] d2h24 A —:L_s)E_}'-LIT’f AT 0
1 2 3 4 - 5 - 6 7

menu d2h24n (/ /XI:/H& éEE)J%?T)
“d2424s (REVHR - £BE#ETT). .
“d2h24 (FO1 - F25 fFEEODJ%)...":
i f (result==1)execmacro macrodir + “¥¥eduDV¥¥d2h24n.mac”;
else if(result==2)execmacro macrodir + “¥¥eduDV¥¥d2h24s.mac”;
else if(result==3)execmacro macrodir + “¥¥eduDV¥¥d2h24.mac";

2 e e e
3- 7 [c: ¥dvxa¥Macros¥eduDV¥d2h24n mac] J /Z £ /éﬁiﬂ*}*LIT»r A< 0
1 2 3 4 5 6 Ji

IoaddII hldemarud|r + ¥¥DengakuDLL dal” // A 2 DLL 0)I:I— N

if (result) {
message “DengakuDLL.dI| #ZA— FT&Z=FEFEHATLE. 7

} endmacro;

$path_dvdir = getenv(“dvdir”) ;

$dirname = “d2h24n_" + year + month + day + hour + minute + second;

it (1dl1func ("MKDIR”, “/p “ + $path_dvdir + "¥¥CALC¥¥” + $dirname)) {
message "I T A I A DERICKERLELE. 7,

endmacro;

1 = 2 = 3 = 4 = 5 = 6 = 1
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: 1 : 2 f 3 f 4 { 5 { 6 ! 7
if (IdlIfunc("SETCURDIR”, $path_dvdir + "¥¥CALC¥¥” + $dirname)) {
message "R I A N FITBETEEFHFATLE:. 7,
endmacro;

}

runsync2 $path_dvdir + “Y¥EXECY¥¥D2H24N.BAT”; // HFEEFTE S X F L eduDV

@ D2H24N. BAT M E1T

openfile “FO17;

readon|yopenfile “FO6Z”;

readonl|yopenfile “"BN8”;

readon|yopenfile “108”;

readon|yopenfile “FO8P”;

readon|yopenfile “FO8P_S”;

readon|yopenfile “FO8E. hlgaps”;

readon|yopenfile “FOSE”;

endmacro;
= 1 = 2 = 3 = 4 = 5 = 6 = 1

4., a4 )L
Windows O~ R7a 7 MEjfE ¢

C'¥dvxa>setdvxa.bat[Enter] (C:¥dvxa>setdvxalEnter] & T HIAATHFEIL)
C'¥dvxa>makedv d2h24[Enter]

C'¥dvxa>makedv d2h24n[Enter]

C'¥dvxa>makedv d2h24s[Enter]

LITHIADIE, Open Watcom Fortran77 Version 1.9 /XA T —I LB RANNEENRKT L,
C:¥dvxa¥object¥d2h24.exe Caps 1t 1
C:¥dvxa¥object¥d2h24n.exe
C:¥dvxa¥object¥d2h24s.exe

INETG |BHDODR [wAVNUM . [eduDy.

bs“(&%&)ﬁié- L1 1 1 |E|:| 11 1 I L1 1 1 |1|:":|I 1

5. ML (B . =F L 4y OEFIRAEFH) 1. [eduDV...] &%

@ “DV-XaED 7= DA X R [4]3 5 S T\ % Windows /8 212TC, HFATT 4 X &L
L EFD. B, RFPEORAEIFEF Y 2 NIREIT 57N A— KT 0 A7 NEDBPIHRREICRE 5 0
T, HFITT 1 X AR TH 9 854 24880E L, DV-Xaikit R L8R5 0 C'¥dvxa ¥Macros¥SCAT.reg
EHNTT 4 X Tt ADEEIIEREAT O LERH L. FHLTT 4 ¥ OF OM(0) =% ENE DIRIFIE T
(U)... T SCAT.reg ZitAirie L, HEMR D FEEHFE Y AT A eduDV N EFTTE HIREIZ/R S
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@OFITT 4 XD LAEMORZ > [eduDV...] (K1) 227V vr35L, 21 HHOT AL U A=a
— (M2) BBND. | 09. Dot Fr [=F LoMATF] ABIRS T (= F Lo D)., | &38IRT 2.

01. Deoha 3Rl EFE "R 1828y H2, 02, N2#gED.

02, Coowi iRl B _ R+ ] AR o (— B3 b S irE bk 32t .

03 Dechx R [EFRABIE 5 F]B-A-BRwF{ —EH EmEhE).

04. Deohx1¥FLEFRA2B R ] B-A4-A-BRY T FIEF o)

05, Coowi 3R IEFABCE s ] A-B-CB (2 7 Lok 3t

06. Coovi R [EFEABC DR+ 1 A-B-C-DBY g F(HONOGE .

07. Calin [IrNFR AR R ] AR R oy AR 0gi bk 3 ia )

08. Cddr [=A#EARRY ] AR P22 0.

Dkt [TF Lo Bn ] A48 T F il

10. D3ht¥F [FEE=AER D F1ABSR 5 = o b3l .

11. DdhxdFF [FFEIE AR ] ABARYEE A A2 A [PCH]2-5E0 .

12. DEhE [FEIE AR a1 a6B6E = (A2 A

13. Td=1#F [EMEiFEY S ] AR BY-a F (A8 APis L R .

14, Ohetir DEAEFR S ] ABERY (7 e LA E L)

16, Tdx1¥F [EE{FE 1A BCMIBYFE{F( [Nl COMa T .

16. Ohxrd¥r  [E\EiFR 1 [ABCIE IR FE{F( [CriCOe]is) .

17, D2kt ¥R D AE{FE Y [MH20)06 0+ PP iE- 72

18, Tdxd#F DEMEiFR] ML In+ or [MILdIn- #8477

19, Ohad¥r  [iEAEFRY] [MILIG]In+ or [MLISIn- §8-4 71"

20 ¥R LB R EF#L0EREH R Ao 3R E (ZEFI T .

AR W Ao e I B B SEs e syt P |2 T I8

2. eduDVOTINHE T A= a—
@THLH3IDEITT BRI T A= a—TAE U pITEE L2V DV-XoiE o FHUERR (/) o2
VI SCAT) %2 BB THEITT HDh, AL E B L DV-Xaikr FuEF R (2 B SCAT)
ERHBTEITT 200, T e b DV-Xaiksy FiuEq
BITETEPIS, DA T 7L4/1/ (Fﬁ*ﬁiﬁ%ﬁé%iﬁ\% s (L e e R ER
VTN 7 A0 FOL &, xFrfuE (G5 ER i i fn d7h94 [FO1 - FOSPERGMR.
B DOMIERE A BEONIZATTT 7 A )V F25) % el
FTHITONEEET) O EANTL D, 22Tl 3. d2h24 A == —
| d2h24n(/ > A B R - REBFET)... | 2RI 5.

d2h2dn (AL AR 2 B EEETT).

DA TR BRI - AEEZLUTOLIICATTS (M4).
RBIF LU TORE, REQC)DOFEFESIT6, KEMEDOFE+HF ST 1, C-C Mo 1 HIEHEE X
1.339 A, C-H M D51 FERfEIX 1.087 A, H-C-H OJE{FAE («HCH) 1% 117.4°Tdh 5[17].
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x¥x Program DZh24(symOrb version)
*x% for A2B4 type molecule (e. g. C2H4)

Input Atomic Number(Z) (1 < Z < 94) of Central Atom A, Z =76
Input Atomic Number(Z) (1 < Z < 94) of Terminal Atom B, Z = 7 1

Input Distance{angstrom), A - A =7 1.339

Input Distance{angstrom), A - B = 7 1.087

Input Angle{degree)( 0 deg.< Angle < 180 deg.), B-A-B = 7 121.3

X 4. a2 T 2 d2h24n E{THTE

GODV-Xailsr FHUlFIR (/7 v AV UM SCAT) BFETEN, vV Fy - ARalb—vary - 770
AEMBoT2RNT « AV AT N HE (BT s ar v AT b - Fx— Vi) CEEFHEDE
FEPNENT « AL VAT MRS E TR IR LEEMTDI (ZO5E13 26 4 7 L TIURT %),
HHTIEO =R X —EAEE (f08e) NHEMTT 4 ZWHEIH I SND (F1).

#1. =F L OB RVX —[EAER
& f01 L@ 062 | = bne| @ 08 @ 08p | @ FOGPS| m FOSEhleaps (@ fOe |

P I P T < P T P A P I I I 1
1)
2L
3l
4 ke MO, EIGENVALLE L
bl
B (RY) (HR) (EV)L
7l
8 1 1 as -19.12137 -9.56069  -260.11814  Z2.000001
9 Z 1 b1y -19.11995 -9.55997  -260.0987Yy  Z2.00000)
10 3 2 ag -1. 14882 -0.57341 -15.680085%  2.00000.
11 4 2 blu -0.87988 -00. 40994 -11.15323  2.00000.0
12 b 1 by -0.65510 -00.32755 -8, 91172 2.00000.
13 B 3 ag -0, 49852 -00.24826 -6, 75442 200000
14 I 1 big -0.42771 -00.21386 -h.81840  Z2.00000.
15 8 1 b3y -0.21727 -0, 10860 -2.495482 200000
16 9 1 big 0.31794 0. 10847 4.32005  0.00000)
17 10 2 b2u (. 88390 0.44145 12.02418  0.00000.%
13 11 4 ag (0.88691 0.44345 12.08507  0.00000.%
14 1¢ 3 blu 0.92814 0.46407 12.6260%  0.00000.L
20 13 ? big 1.368072 0.68036 18.51062  0.00000.L
21 14 4 blu 1.44265 0.72133 19.6251%  0.00000.L
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fi] [ LI B S B b HE RS THERHE Y AT A eduDV
F 1T, SO FIEOT VX —EAMNELY, Va— KU (rydberg, Ry), ~— b U — (hartree,
hr), =1L 7 bR h(electron volt, eV) TRENTWD. HiOETFIX, Ko FHuElcB T 55
BEFHTHL. TTICHAET  ZEHEHICHAO SN TV LR 2 Lb— g Ufifir 7' e 7 4 (POPANL)
DOH(08p) (F2) ZHAUE, Ko THEN DR (REFEEIIKFE) ©EDOFTHLEC-1s, C-2s,
C—2p, H-1) Bl SN TV D ERiAL D Z ENTE D,

F2., ZFLUDOHFEEDOREY 2 L—3 3 iR #E R

MULLIKEN POPULATION ANALYSIS OF ag FOR LEVEL
E( 1 -260.1401 EV
(11s)0.9999 (12s)-0.0001 (1 2p)0.0001 (2 1s)0.0001
E( 2 -15.5611 EV
(11s)0.0000 (12s)0.7158 (1 2p)0.0604 (2 1s)0.2238
E( 3 -6.9707 EV
(11s)0.0000 (12s)0.0013 (12p)0.7272 (2 1s)0.2715
E( 4) 12.5210 EV
(11s)0.0002 (12s)0.2830 (12p)0.2123 (2 1s)0.5046
CHRG OF ag BLOCK

NO. OF ELECTRONS IN I ORBITAL OF X ATOM
(11s0) 1.9997 (12s0) 1.4341 (12p0) 15754 (31s0) 0.9908 (
CHRG(X ATOM, Y ATOM)
(1) 4.6919

(3) 0.6346 0.6735
MULLIKEN POPULATION ANALYSIS OF blg FOR LEVEL
CHRG OF blg BLOCK
NO. OF ELECTRONS IN I ORBITAL OF X ATOM

CHRG(X ATOM, Y ATOM)
MULLIKEN POPULATION ANALYSIS OF b2g FOR LEVEL
E( 1D 4.3091 EV

(12p) 1.0000 (
CHRG OF b2g BLOCK
NO. OF ELECTRONS IN I ORBITAL OF X ATOM
(12p1) 0.0000 (
CHRG(X ATOM, Y ATOM)
MULLIKEN POPULATION ANALYSIS OF b3g FOR LEVEL
E( 1 -5.7361 EV
(12p)0.3907 (21s)0.6093 (
E( 253 18.2079 EV
(12p) 0.6093 (21s)0.3907 (
CHRG OF b3g BLOCK
NO. OF ELECTRONS IN I ORBITAL OF X ATOM
(12p1) 0.7813 (31s0) 1.2187
CHRG(X ATOM, Y ATOM)
(1) 0.4235

(3) 0.7156 0.8609
MULLIKEN POPULATION ANALYSISOF au FOR LEVEL
CHRG OF au BLOCK
NO. OF ELECTRONS IN I ORBITAL OF X ATOM

CHRG(X ATOM, Y ATOM)
MULLIKEN POPULATION ANALYSIS OF blu FOR LEVEL

E(C 1 -260.1208 EV

(11s)0.9998 (12s)0.0001 (12p)0.0000 (2 1s)0.0001
E( 2) -11.2796 EV

(11s)0.0000 (12s)0.3717 (12p)0.1787 (2 1s)0.4497
E( 3) 12.7140 EV

(11s)0.0002 (12s)0.4406 (12p)0.0361 (2 1s)0.5231
E( 4) 19.8072 EV

(11s)0.0001 (12s)0.1876
CHRG OF blu BLOCK

NO. OF ELECTRONS IN I ORBITAL OF X ATOM

(12p) 0.7852 (2 1s)0.0272

(11s0) 1.9995 (12s0) 0.7436 (12p0) 0.3574 (31s0) 0.8996 (
CHRG(X ATOM, Y ATOM)

(1) 2.7019
(3) 0.7971

0.5010

© Genta Sakane 2011

18



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

MULLIKEN POPULATION ANALYSIS OF b2u FOR LEVEL

E( 1 -8.7519 EV
(12p)0.5710 (21s) 0.4290 (
E( 25) 11.6378 EV

(12p) 0.4290 (21s) 0.5710 (
CHRG OF b2u BLOCK
NO. OF ELECTRONS IN I ORBITAL OF X ATOM
(12p-1) 1.1421 (31s0) 0.8579 (
CHRG(X ATOM, Y ATOM)

(1) 0.7707
(3) 0.7427 0.4866

MULLIKEN POPULATION ANALYSIS OF b3u FOR LEVEL
E( 1 -2.9603 EV

(1 2p) 1.0000 (
CHRG OF b3u BLOCK
NO. OF ELECTRONS IN I ORBITAL OF X ATOM
(12p1) 2.0000 (
CHRG(X ATOM, Y ATOM)
(1 2.0000

Fl1ER2EH AL STRREEZDNDLT VI LB T &, £30kH1h5.
#£3. ZF LD TFHELEREREE

M.O. eV E7% C-1s C—2s C—2p H-1s
4b1, (LUMO+5) 19.807 0  0.01% 18.76% 7852% 2.72%
2bs; (LUMO+4) 18208 0 - - 60.93% 39.07%
3b, (LUMO+3) 12714 0  0.02% 44.06% 361% 5231%
4a; (LUMO+2) 12.065 0  0.02% 28.30% 21.23% 50.46%
2bg, (LUMO+1) 11.638 0 — - 42.90% 57.10%
1bsg (LUMO) 4.309 0 - - 100.00% -
1bs. (HOMO) -2.960 2 - - 100.00% =
1bs; (HOMO-1)  -5.736 2 - - 39.07% 60.93%
3a, (HOMO-2) -6.971 2  000% 013% 72.72% 27.15
1bzy (HOMO-3)  -8.752 2 X - 57.10% 42.90%
2bi, (HOMO-4)  -11.280 2 0.00% 37.17% 17.87% 44.97%
2a; (HOMO-5)  -15.561 2  0.00% 7158% 6.04% 22.38%
1bi, (HOMO-6) -260.121 2  99.98% 0.01%  0.00%  0.01%
la;, (HOMO-7) -260.140 2  99.99% -0.01% 0.01% 0.01%
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o] | L1 BB K 2 B A b

HE RS THLERTE Y AT A eduDV

©F 3 ODNEZ EIEMICHFET 57201, TREND S FETED RS % XRd 5 7' v 75 A LVLSHM %
#4174 %. eduDV TiZ LVLSHM O A} 7 7 A /1 104, L05 7% A EA0IC #efi S 1 C, LVLSHM 23347 &
NTnWbDT, FITT %O [DVPLOT] A& > %27V v LTLOT #&RT 57200 TREZFRRT D
ZERTED. ZITHEHUTOLSIZL04, L05 Z#fE L TrbtH T [LVLSHM] A& %227 U v 7

L CLVLSHM Z #2447, MzafEkliz (X5).

[L04]
' 1

- 2
—20. 00000
3 0

} 3 } 4
15. 00000
1 2

} t 5
5.20000 0 0 0.00000

[LO5]
30.0,220.0
t 1 } 2 } 3 4 5
15 .
101
5
Ihzg ------------.
01
1Ibiy —M8M8M8M8M8M8M8 : -
-0 1
Ih3g —— . _
3ag — : _
12y —mM8M8M8M— ) .
=10 1
bly —mM8M8M8M8M8M8 J— -
-15 |
B C C

—on ]
ENERGY (oV) 2s 2p

X 5. =F L DOhyFiuE T 3L ¥ —YENK
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MeduDV Ti, &4 F#uE (FEEE) BLOETFEE, HERT v v /Lo, VESTA Cit
HF =K T 7 A NEERT D71 27T 5 (CONTRDALL) NEHBTEITENTWD., FALZT XD
FO1%7%>FAT (VU2 L) 2727472, [VESTA] R¥ %27 1) v 73X VESTA
SEH ERD . T OBOBEDFHEMIOWTIE~=2 T T E2BRENTZ L. &0 FiulE 0% m (K
6~X19), BERT U TYLvy (M20) 27

%9

z 6. lag (HOMO-7), Isosurface level: —0.005a03/2

C—1s99.99%, C—2s -0.01%, C—2p 0.01%, H-1s 0.01%

%9

L 7. 1b1u (HOMO-6), Isosurface level: £0.005a0°%/2
C—1s 99.98%, C—2s 0.01%, C—2p 0.00%, H-1s 0.01%

“ l

8. 2ag (HOMO-5) , Isosurface level: —0.05a03/2
C—1s 0.00%, C—2s 71.58%, C—2p 6.04%, H-1s 22.38%
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L z 9. 2bia (HOMO-4) , Isosurface level: +0.05a03/2
C-1s 0.00%, C—2s 37.17%, C—2p 17.87%, H-1s 44.97%

1 0. 1bsu (HOMO-3), Isosurface level: +0.05a032
C-2p 57.10%, H-1s 42.90%

1 1. 3ag (HOMO-2), Isosurface level: +0.05a03/2
C-1s 0.00%, C—2s 0.13%, C—2p 72.72%, H-1s 27.15%
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b

1 2. 1bsg (HOMO-1) , Isosurface level: +0.05a0°3/2
C—-2p 39.07%, H-1s 60.93%

L . 1 3. 1bs« (HOMO) , Isosurface level: +0.05a0°%/2
C—2p 100.00%

L . 1 4. 1bg (LUMO) , Isosurface level: £0.05a0°%2
C—2p 100.00%
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1 5. 2bou (LUMO+1) , Isosurface level: +0.05a0%/2, C—2p 42.90%, H-1s 57.10%

1 6. 4ag (LUMO+2) , Isosurface level: +0.05a03/2, C—1s 0.02%, C—2s 28.30%, C—2p 21.23%, H—1s 50.46%

1 7. 3bi (LUMO+3) , Isosurface level: +0.05a032, C—1s 0.02%, C—2s 44.06%, C—2p 3.61%, H-1s 52.31%
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1 8. 2bsy (LUMO+4) , Isosurface level: +0.05a073/2
C—-2p 60.93%, H-1s 39.07%

&; , 1 9. 4b1, (LUMO+5) , Isosurface level: +0.05a0°3/2
C-1s 0.01%, C—2s 18.76%, C—2p 78.52%, H-1s 2.72%

b

20. BERT v~y FEFEED isosurface level: 0.02 ao3)
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6. &

T F L A AoBa B (Dan %R 23 F3GHE TE 57’1 77 5 d2h24 o U — A (d2h24n, d2h24s, d2h24)
T L, HERS FELUEHRE Y AT A eduDV IZHAIATe Z T LTz, =FLoidb &k, 2o
Do Chiud U rHEREE AEDOERT — X X2 ERNH D) o1 (Bl IXm kA e L
Tuly b OHEER & U THIH S LTV 2 U L 23 NoOy =0, #HES B OV ICH W B 1
TWb7 h77ax2F Ly CClR ) THLoT LU ERICFIACTE HIREZFHET LN TES.

R — IRF MO SZFEEH e fE A2 — L OREHIE LT, eduDV TiIIER 1.5 HEG OBy
(CeHs, Den xf#5), —HAESDTF L 2 (CoHa, Don 6 F5), —HFEFEA DT 2 F L 2 (CoHz, Don XH5) 2 EL Y
Wz DL HThoT. FEDHHAEA DT X L (CoHs, Dsa IR FHHE TE 5717 A d3d26 ZHiIED L H
(RAEFEBIRE T T, RE—REMOSHEEHERER OFENRBETALEONEN S TE DL H IR 5.
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