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APPENDIX A

Ab Initio Program

This appendix gives the FORTRAN listing and a sample input for
water mnlecules(HZD) which illustrates ab initio calculation (Chapter I)
The program will calculate GLO wave functions for any molecule

which contains not more t atoms, not more than 60 group

functions, and not more functions, and for which the

type of function cann ' ‘ a"p-type function. This program
was supported by the vu=;‘;;g emistry Crowprof Innsbruck University,
which used a CD F.

anpuer /and -WEu V'Compiler. However, the
program has been COTrg 1‘1r | Wi '3010/8M, which is a 32-
bit computer, and & V3'F

The prograf s 'parts: the main program,
subroutine over 1, subroutine over 3, and

subroutine over 4.

The main, progre f,i“-* the equired subroutines, namely
subroutines ove w, “throug i v _one block data in the
program. Iﬂ la

Subroutine ®yer 1 is reguired for calling input data and

building uﬂ tba Fduo) e ) Shcgidhd JaThe) the integrals are

calculated 1n subroutine over 2, helped by two function subroutines.
The M'lﬁﬂ:ﬂ ﬁmﬂﬂﬁgﬂl ﬂ mlgtmﬂ integral
parts, and function FZCH is an auxiliary function for calculation of
nuclear attraction integrals and calculation of function EXCNA. All
of the two electron integrals which are required for the SCF procedure
are stored in a temporary disk by statement REWIND 3. Subroutine over
3 is the SCF part of the program. The SCF iteration procedure uses

the Core-Hamiltonian for an initial guess at the Fock matrix, and
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convergence is assumed when the difference of the energy is less than
1n‘5 a.u. Subroutine over 4 is required for calculation of various
interpretations such as dipole moment, eigenvalue and eigen vector,

charge and bond order, and Mulliken population analysis.

The first card issthe name /ofsfl gthe second card is the number

;?,,._ "nex charge and coordinate of

each atom. The nunf- (o) ‘;;?i-ﬂF*:§§§§§§;r~e cardf is equal to the
\pfep one bl \ig;--_q; function exponents are

assigned to each atous & uriction exponent will be
stopped by character £, @nd the nex ‘. Er\; Fequired for convergent

factors and the iterat

) \
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1

Flow Chart of ab Initio Program

block data

-

main reading input data

over 1 )¢ up GLO wave function

over 2

n\reé.'i Nuclear repulsion integral
VER) e SHEIBG
RIAINTU BRI Y

["over 4 = dipole moment

e eigenvalue and eigen vector

___— charge and bond order

Mulliken population analysis
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FILE: & F F1 VM/SP CUNVEASATICHAL MGNITCK SYSTEM

FIFXDAN0LG JOB CLASS=],M5SCLASS=RMSCLEVEL=10,0)y TYPHUN=HOLD GLYJ00 10
" EXEL OFATVCLG, FVS0JRC sNOSOURCE,FVSRCFL=NOSRCFLG, TIME=LLO GLYJ0020
FIFIRT.S5YS1IN OD ® ol ¥20030
4 THIS PROGRAM COPY FROM AGIN ORIGIN3
BLICK DATA ADIDODOGD
IMPLICIT REAL®B(A=-H,0=21 AB1300T0
COMMONS CONST/QACR T NADIM ¢ NFD1MaNGDTH AB12J008BO
JATA NADIM:NSGDIN: NFDIM QWERT/50460,100,1« 128379167100/ ABIDCO90
END ABIOOLOO
C
c PROGRAM MINIG ABIDOL10
IMPLIZIT REAL*8IA=H,D=L) " AB1OO150
SOAMON/BL/QIS01 LNAMISO) i G0 ) ETALLOO ) sCFLILOD ) ABlOOLTO
SOMMUN FB2/RAL 5043 ) s LABGL ! o5 | #SCL{60y60)HI 60 ,60) ABI1J018D
SUMMON/ 83/P (60,50 ) +F WR 42 LFSGFI 100, 100) AB120190
COMMONS B&/HF s HA NG UEHRTGRE LS 4 ABI00Z200
COMMCN/BSFLASTIM: I RaMT ABI10O210
COAMON/CONST/ WMERT V) L ; AB1 00230
20 1248 I=1,80 ABID0250
20 L2k J-L.nw AB100250
12%8 FllsJ)=0.000 ABI232TO
=dARITLL &+ 10001 ABI003GO
=ALL JVERL AB100330
=ALL JVERZ 4B1203T0
Z&LL OVER3 ABI 30400
ZALL JVERS ABIQO%%0
CALL OVERS ¢ AB100480
L)) FORMAT L/ /45X 2 ABTJ0490
STOP
END ABI0OS00
c ;
SUBROUTINE 501! ADIODS510
IMPLICIT REAL ABI0O530
\ : ABIOO540
1l 000 yCFLILOOD ABIDOLTO
| yol) ynHI&C,60] AB1O0L130
COMMON/ BN PLoddGa ] 106, 1020 AB10QL90
SOMMUNIBSINF A ABID0200
COMYUN/BSSLASTIH,, ABIOD21O
EJJIVAL ENCE (EE, AB120520
JATA EP5.TOL/Ll.5D0-08 AB10063D
IF (NS«EQul) 50 TJ &% g ABIODG4D
J0 10 I=1, — = ABI 20450
c PROGRAM ENBINT AB1006&D
oo 10 Jd : ABIJDGTO
10 PlIgdl=AL ABI 00&8D
c HOUSEHAL DE ABIJD&9Q
c ABIJOTOOD
ABI0O0T10
ABI00T20
e
4=3. 009
3=Pilg0=11 ‘o L) nltwrg
iF E i . 43100700
2o 20 $é]x : | AB1037T)
30 4A=udell o | AB1OO7a)
snm-ﬁ ABIDOT9g
IF(S.BE.TOL) GO TO 50 ABI00BOQ
A=0. 00O - - S ABId0&1g
‘ '] . , : ADIOOBZQ .
*l ABlOD33p
i AB10034g
q G=DSORATIS) AB100DASH
IFIF) T5:T5:.73 ABIDD
T0 ==G ABIODATY
75 H=5=F¥G AB] 00BRg
PlIs1-11=F=G ABIDOAgY
F=3. 000 AB10G903
30 119 J=1,L AB10091g
LIy 11=PLl,J0/H ABI0092g
550.000 AB10093y
30 BU K=lsd ABIDO
BI 3=5PlJ.RI*PLI KD AB103gsg
Jisjel ABlDO94p
20 90 KeJlsL AB10D37g
50 Su5+PlR JI*P 14K ABlOd3gg
130 ECLJI=S/H AB100339
LLO F=FeSepiJ,11) ABlD1agg
F=0. 500 F/H AB10131p
30 129 J=l.L ABl9iaag
120 EE[JImEE(JI=FoPL1,d) 48131039
33 133 J=l.L ABL 31343
FePil,d1

" AB1010sg
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4

130
%2
150

152

112

L8a

1393
232

Z10

220

2%0
250
260

270

282
290

322

320

330

3=EE(J)

30 130 K=l,J
I K =P lds KI=FREEIRKI=Pli K)* 5

E{1)=H

ZELlI-11=0G

AZZJHJLATION OF TRANSFORMATION HATRICES
E[LI=PILsL}

Pllell=1le000

23 220 1=2.NG

L=l=1

IFLELTI}]) 203,200,170

33 190 Jal.L

5=0, 000D

JJ 183 K=l.L
S=5+PLI«KIPP(Kadd
21 L0 K=leL
PlKsJ) =P [Kyd)=5=P |
Zthi=PiLl. 10
Pl141)=1.0D00
22 220 Jd=l.L
201yd1=0.000
Plde 1120200
DIASONALILA

IF {JsEdal]
SHIFT FROM OF
PP={E(L*L)=-EIL

A=E[{LI=EEILI/PP
20 300 I=L.NG
E(I)=E(10=H

F=F+H
4R TRA
PP=ELd )
=mls 020

5$=0.020 _
SIMJLAT] L
Ji=Jd-1

30 330 HI=L.J1

FALE LOUP FORs RECURSIVE AUORESS ULATI N
Tesaions ¥ &*

Efula YRS NS

117997
llﬂiql‘l‘lﬂl:ihﬂ}ﬂll

IFPIEEI-H
i'ﬂinﬂl’l“l’.*l-ﬂ?ﬂ‘l
EEL1+L1=5#EE[ [ 1*R
3=1.000/R

C=C/R

PP=CeE [ 1 0-5%G
ELl+#l)mHeSe[CoGeS*ELS )1
33 330 K=leN3
4=P[ Ky I #1}

PRy le L) =PIKs 1 ) 256HeC
iy J)=PIks 1) eC-H®S
EEIL = S5*PP

ElLi=Sepp

IF [D&BSIEEILI1.GTaB) GI TG 2o0d
“ONVIRGENCE

443 ELLI=EIL i+F

JRIERING OF EIGENVALJES

AB1010s0
ABIOLOTO
ABlOL2J80
AB1O12%90
AB1J1100
ABIJLL1O
ABIO1L20
ABIQL130
ABIDLL4D
ABIOLL50
ABl 01160
ABIOLL1TO
ADIOL1BD
ABIOLL90
ABIOL1200
ABIOL210
ABIOL220
ADlOL230
AB101240
ABIDLI250
ABI01280
ABIO12TO
ABlOl280
AB1O12%0
AB1D1300
ABIOL3LO
AB1J31320
ABIO1330
AB10L340
AB101350
ABIOL360
ABIOL370
ABIOL3BO
ABIOL350
ABID1400
ABIOL%1D
ABIOL420
ABIOL430
ABI1OL4%0
AB10OL450
ABIOL&60
ABIOL&TOD
AB10OL480
AB10L490
ABI1OL500
ABIOLSLOD
AB1OLS20
ABI0L530
AB101540
ABIOL550
ABIOL560
ABIOL5TO
ABIOL5BO
ADIJLI59
ABIOL&OD
ABIOL&LD
ABIJL&2D
ABI OL&30D
AB101640
ABID1&50
ABI0LG6&D
AB101&70
AB101aB0
ABIOL&%90
ABIOLTOO
ABIJLTLO
AB1O1T720
AB1OLT30
ABIILT&O
AB10LT5D
ABIOLTBD
ABI1OLTTO
AB1ILTHE0
AB10LT90
ABIJ1B00
ABIOLBLD
ABID1B20
ABJIJ1830
AB1OL &40
AB1J1450
AB1JL86D
AD1013TOD
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HI=HNG=1
350 J0 3B01=l.NI
{u]
JlsK+l
PP=E(L}
30 360J=Jl.NS
IFIELJ ) aGE«PP) GATO 360
K=d
PP=ELI )}
350 CONTINJE
IF (Ka«EQeI) 30TO 380
EIR)=ELTLD
EL(II=PP
30 370 J=l.NG
Ppspidaln
Bl li=P1deR])
3T0 PLJyK)=PP
383 ZONTINJQE
370 32 Tu 412 )
c SPECIAL TREAT 4E
%30 E(L10=ALL4LY
pu.u-l..nn:’-"‘
%13 RETJRN \

- END

c PROGRAM EI

SHARACTER®LOD UFF
JATA SRISIIS'/
JATA LR ISL/YEVS
EJJIVALENCE [BUFF
READ (5, 10001 BUFFER
ARITE(641005) BYFFER
ELER =04 003 =
A=)
NG=)
F=D
READ (5, Mool
130 FORMAT (1
30 1 1=14" L.

VAsNAeL

IF (NA.GT.NADIN) w0 TO 500

24 H.l:l.ﬂli;lwzi?.fﬂtﬂlhlﬂﬂtihlhﬂi HAD

&l.'lh HI&0,600

rl-ﬂ'ﬁ (50,30

. GRATIALLY yRBMNA 420 RATNAY 31

e ‘ﬁ&m Wﬂ"Tﬂ‘i

i ;L

EL EK#QINAD
'nﬂtlﬂﬂ!

I'.l.l'l'E AUF = '110“]‘

STOP
2 READ (5. 1000 NFUNC
27 READI5,1003) RKMRG:13iYM:CTAG

IFI15YM-EQ« KRISL) GOTOGO

33 32 I=1:NA

IF [RCNRG.EQ.RENR(T)) GL TO 33
32 ZONTINJE

ARITE(6+10000 BUFFER
33 EINS=1.000

J=2

qG=No*l

LN =1

LABGLl Husl)= Fel

LABGLING»2 0 sLABGLINS LY

IRNRINGI=]

IFI15f4.EQ.KR15) GUTD 34

NGLING I =2

ABIQJ12380
ABIDLASD
ABIOL90D
AB1O1910
AB1OL920
ADIQL33D
AB1OL1 340
ABIOL950
ABIOL960
ABIOL970
ABIOL980
ABIOLFF0
ABI22000
ABI0Z210
ABlO2020
ABI 02030
AB 102040
ABlO2050
AB122080
AB102070
ABIJ2080
ABII2090
AB102100
ABIJ2110
ABIO2130
AB102140
ABI102120
ABIO2180
ABIODLTO
AB10J180
ABI00L%0
AB103202
ABIOODZ1D
AB 102240
AB102250

ABI 2270
ABIDZ283

ABID2230
AB102300
ABIO2310
© AB102320
AB102330
AB 102340
ABIOZ350
ABlO2360
AB1O23TOD
ABIOZ380
ABI02390
ABI 02400
ABL1O2430
AB 102440
AB102520
AB102530

AB102540
AB1025860
ABID2550
ABI102450

l Il HA! 102470
ABID2480
AB1O2490

[ AB10Z5TO
AB102590
AB] Q2600
ABl 02650
AB1D2660
AB102&6TO
ABL02480
AB1O2TOO
AB1O2TLO
ABID2T20
AGI02T30
ADII2T40
ABI02T50
AG102T&0
ABIOZTBOD
ABTO2T30
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34
35

© CFLUNF )=EINS

E1
a7
ia

=0

1s

-

Wkl

22

Qﬁﬂ‘ﬁl‘ﬁﬁﬁmﬂﬂﬂma d

l.ﬂ

15
ia

1L
L2
1230

WSLIKGeLI=2
AGLIIGH2)=2

IKHR NG+ 11 =1
IENR (NG#2) =]
LABGLIMNGs2)="F+2
LABSLIMNGHL 1 1=LADSLLIYNG,2 1+L
LABS I NG#Ll,2) =LABGLINIG*Ls L) ¥l
LABGLE N5#2, LImLABGLIYIGHL 2041
LABGLING#2 42 1 mLABSLLI NG+ 4 1 1+
NG=NGr2

LPd=0, 1007 DS JRTICT AG)

i=8

iF [NG-GTaNGIIMI GO TU 5Lu
WF=NF+ L
IF IN-«GT.NFDIH) GU TO 508
ETALNF ) mETAS

AFINF, LI=RALI.L)
IFINF, Z1=RA1IT+ 2)
AFINFy 3 I=RALL+3)
EINS==E INS
d=J=1

0TS 12738433,
iFl HF'l’lﬂ.l“tl"I H
30 TO 35
RFINF. Z2I=RAL
20 TL 35
AFINFs 3 I=RALT
IF [J«MNEs2I
30 To 29
READIS+103%) ©
NE=ELEK-GESL
MEA=NE/ 2
WRITELG +L006)
WRITEL6,100T)
LINE=29
20 4 I=l.,HA
LINE=LINErl
IFILINE=50] 3,
dRITE( 64102710
LINE=D
ZONVERT COORDINAT :
RAPR (1oL 0=RA[ 1) *0. 529
RAPR (T4 20=RALL 4219045
AAPL (1« J)=RALL, 2} %0
ARITEL S, 100

13046000
ARITE( 6+ 108

IF(1IS5E=IGS
L1J=2. DOI*ETAL SETALIGS2)/LET SLI*ETAL IGS.EH

Jo 10
SN=2,2300
1 el
F il
tﬂﬂq 52y I#0s 533

I prbie——— -
1555 =L AB G L8 'Y
1GSE=LAB LG, 2 :

30 3 183149655, 1558 @

30 8 1552%1G53, 1GSE

IVERL smn:alumn:unmsu-Entmszn:--:u::EnP:urmm
TFIUJERL—(1s J-18))21,8,8

=

9 ZFLI135)=CFLLIG5)®3NHN
CONTINJVE
LINE=9
23 13  IG=l.0G
IFILINE=562] loslb.l5
ARITE(& 41027}
INE=S
WINEsL INE™NGLIIGI*]
1335=LABGLILIS. 1)
I1GSE=LABGL (15.2)
X 13 Is l;;t ufi- {ﬁa L
GS= 150 wlly
::H:ﬁt.:aim IG-HELHGI.CFL{I.nl-II::FHEE-JHJII-SI'EIMIGGJ
20 10 13
dRITELS £ L2LLD CFLILGG) s (RFILGGed ) pdml o3 ) ETALIGG)
<ONTINJE
FORMAT (10a3)

ABlOZaoo
AB10ZB10
ABIO2320
ABlDZB3D
AB 102340
AB 132850
A3102860
ABLD2aT0
ABIDZ288D
ABID2330
AB122%930
ABlOZIL0
ABlDZ2320
AB102330
ABIOZ 340
ABI 32350
AB122760
ABIO29TO
ABIOZ2380

AB1D2990 ,

ABIO3000
ABIJ3310

ABIJ3330
AB1 03040
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ABlo3os0 -

AB103060
ABIO33T0
ADID3080
AB103290
ABI1O3120
ABIO3130
ABIO3140
ABI 03150
ABIO3160
ABID3L1TO
ABIO3180
ABIDJ3190
AB1O3200
ABI23210
ABl1D3220

ABIC3Z3]
ABIO3240
AD103250
AB1332s60
ABLI32TD
ADLJ3280
ABIJ33290
AB103300
AB1D3310
ABlO3320
AB1D3330
ABIO3340
AB1J3350
BB123360
AB1233T0
AB103380
AGID3330
ABI 33402
AB103410
ADIO3%20
ABI03432
ABI03440
AB103450
ABID3460
ABIO34TO
AB1 03480
ADIJ3490
AB1J3500
AB1J3510
ABIO3520
AB1D3530
AB103540
48123550
ABI23550
AB1235T0
AGL1O3580
AB103590



1101 FORMAT [*De#= KERNMUMMER NILHT VORHANDEN" /" OFEHLERHAFTE EMTEI g "
*10A8) ;
1332 FORMAT (FLOBs A4y Xs4FL 051
1223 FORMAT [ LOX.FLOs% s ALy 9X4FLO51
1204 FORMAT (3713815}
1305 FORMATILXs1 A
X TND. OF GAUSS FUMCTIINS® T50s13/14X, 'H0«UF GROUPED FUNAB103670
L s 750015/ 14Xs *NDGF ATUMS®.T50,13,/14X, 'NGaOF ELECTRONS' ;150,AB103680
*13)

10T FIRMATI//TID

SDINATES® ¢ TOZy GHCHARGES FT29, "8% X 584, 3K, "%% ¥ #ul p3Nytee I e
FORMAT [T1l6,013,T22:A3: T2643F10.5,T60,F7a5)
:gﬁ: FDIH#IIIHEEQ:MI:D E!F T;iE hh;EE‘.IHI‘JIDHS'fIT!!|"GAUSS FUNCT ION"

#T62y BHEXPINENT/TIT,"COGRDIN
l!t."i 1 ®=%v ) j
1313 TORMAT(T3,13,T9,13,T1;
1311 TORMAT (T13,FLO. 53X
1327 FORMAT (/71
RETURN
END

SUBRIUTIHE OVE

vie o= =dMMLNS B ARG,
ZJMALN S BASNF . i

JT23, %% 5 =8l 3K, V&% i s8t,

Y,

T ) yCFLILECH
bt el 60,200
. 01

1 ‘ : : Qe )
2 + [AF K] 2l KL FIT A e 1*3. 520
1F (85, DO-EXPARS “ { )id \ \
20 IVERL=DSARTI( £72) PETA (K31 4 1 #3 1y OEXPLEXPARG )

1FIAVERL=11.321¢ ff* b

21 IVERL=D.DJ

22 55FLKP.KJI=OVER
1 55F LK+ KPI=SSFIR
33 3 Ka=1.NG
{23F5=LABGLIKQ 4L )
LJGFE=LABSLIKds2
30 3 KEPal.k3
PGF 5= Liao 1
CPGFE=L — -
3 UKP K Ole]
30 2

33 & KOGFsKOGFIwKS - =
31KP 3K Q) =SENP , K9} +CFL IRPORINE SF hmr%oqn
SIK3MPI=S

i

\J

PR

ZALL SDoIas2l
3 & Isi.ab gy

-BEAANBNINGINT

1. 009

{IGFL=LASSLIND,2] g

VBRI NN INYIAY

5 KPGF=KPGFS,KPGFE

3] 5 KOSF={JGFS,KJ5FE
ll-.lk'.’.nH'ET].IKN-F;*E;MKQEFHIEH.IK.PB.F"ETAIKQGFII
CINET=(AIJ*((RFIKPGF11-RFIKUGF, L1 1vn2

1
2

+(RFIKPGF ¢ 21-RFIKQGF.2) |*82
+ [RFIKPGF, 3 I-RFIRUGF, 3] 1*%2 1-3.00] *SGF | KPGF JKIGFI®ALJ
4IKP £ Q0= [ KP4 K1 =0. 500* CFLIKPGFI#CFLIKQGF 1#KINET

E=CTal KPGF)

L
2

B=ETALKIGF}

APB=ArB

AAPB=250RT [AP 3

5JM=0, DD

AT=A/APD

BT=B/APD

- '

ggs?.‘t-:sh?l [ATPAF(KPSFL J#BT*RF(CICF L I-RAIK, L1 1%02e
[ATSRFIKPGF 21 +BTORFIRIGFs 20 -RAIK, 21 1552+
(AT*RFIRPGF 31 +BTORFIKIGF JI=RALK s 3] )%}

i

¢ AB1D3600
ABIO03610
ABIJ3620
AB 103640
ABI 23450
ABI 03560

ABI 03690

*BUILD JP THE SYSTEM'"//TL5,"ND.JF ELEHMENTS',T37," CCORABIO3TO

ABIO3TLO
ABIQ3TZ20
ABI1O3T3D
AB1O3T42

ABIO3T&0
ABIO3TTO
AB103T780
ABIQAT9O
AB103800

ABIO3810
AB103840
ABIODLTO
AB100189
ABIJD1%D
AB100200
48130210
AB123920
AB133930
AB103360
AB103970
4B103980
ABIO399)
AB]1 3400
ABIO%013
AB 104020
AB104030
ABI 04040
AB124050
AB 134060
AB104070
ABI 04090
AB104100
AB104110
AD1O&LZ0
AB104130
AB104 140
AB104150
AB104160
ABI 24170
48104180
AB104190
AB104200
AD104210
AB104220
4B104230
AB134240
ABID4250
AB 104260
AB1 04270
ABI04%280
AB104290
AB104300
ABIO&3L0
AB104320
45104330
AB104340
AB104350
AB 1043060
AB104370
AB1 04380
ABI 043590
AB 104400
ABI 04410
AB104420
AB 104430
AB 104440
AB104450
AB1J%&60
AB1044T0
ABI 448D
AB 124652
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4=CPSU*HPB
lsdEn

6 SUd=SUMSFLCHL Wl I *dWERT&IIR)
POTEN==HAPB®S GFIKPGF, KUGF ) #5UN
4UKP K31 =HIKP K2} #CFL LKP GF1#CFLIAQGF | *POTEN

5 ALKIKP ) =HIKP 1K D)
REAIND 3
¥BLK53=0
Ni=d
IRET=1
23 13 KPEL,Y3
CPGFSs LABGLIAP 1)
KPIFE=LAGSL(KPe2)
33 13 KReKPNG
CRGF5=LABGLIKR,L)
KRGFE= LAGSLIKR,2)
33 13 KS=KR.NG
R53F 5% LABSLIKS 1)
KSGFC=LABGLIKS 21
IF (NloE2e0) GO
1F [MIDINI, 64 L.EQ

12 dlsNiel [
TERINI 1 =0. DW
23 13 KPLFERPOF aasf
Cl=CFL (KPGF)

Jo 13
-2=C1*CFLI

L3

J0 28 KR=KP:N&
{RGF 3= LABGLIKR
{RGFE= LABGL lﬁﬂ-!;i -
IFIKP=KR] 264 25

25  K35=KQ - "J"'M“

30 TG 2

26 K$S'ﬂ

2T LRET=2 'O
0 28 K 3
453F 5= L NE
{55FErLAB "K 1
IF (#4301 ‘Ji JaEdel

2% Ni=Nl+1l ¥

TSRINL I =0.00

Ja 23 I'-?GFI :I'-Fu-FE

#C FLIKRSF )
8 MSGF=K5GF5¢K3GFE

LI

J-ﬂ .HHIIHJE
2 ZONTINJ
'30' 1F Im:«l’-&*! «] TO 33
ARITEIIMITGRITI sl ml nd)

20 TO 34
33 ARITE(INITGRINN, I=u5,1268)
Nl=2
3% WOLKSI=WBLKS S+l
30 TGO (L2e2%, ¥99), IRET
sRITE(BsL011 TRET
L3L FIRMATETS,"eew ] RET=*%",15)
739 LONTINJE
AETURN
END

FUNZTION EXCHALTL«JdeKEsLL)
PMILICIT ACAL®BIA=H,2=1}

'm:nmmwmm
AT TINGA Y

AB104500
AB134510
ABIJ4520
AB104530
AB104540
AB1 04550
AB104550
AB104580
ADI1045%9)
AB104600
ABID&5&10
ABID&62D
ABI 04630
AB 104640
AB]104650
AB 104660
ABIO&GTO
AB104680
AB 104690
ABIO&TOD
ABIO&TLO
AB104720
ABID&TIO
AB10&740
AB104750
ABI M4 THD
AB104TT0
48194780
AB 104750
AB 104800
AB104810
AB 104820
AB124830
AB104840
AE1 04850
AB] 04860
ABI04BT0
AB104880
AB 104940
AB104950
AB104960
AB1049T2
AB104350
AB124990
ABI 05000
AB1DJ5010
AB125220
AB135030
48105040
AB135350
AB105060
ABID30T2
45125080
A8105030
ABIOQ5100
ABI05110
AB1J5120
AB10513)
AB1 05140
AB105150
AB105160
AB1251T0
43135180
AB1O5190
AB1D5210
£B135220
AD15310
AB105320
AB105350
AB105350
AE105370
AB 105390
AB1J5400
AB105410

AR105420
AB135430
AB105%40

AB105%50
ABI Q5400
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12

i1
12
24

25

1 EXCHA=D.020

2 &sETALT)

- AMLS0) + IKNR 1630 s EL6014 ETALLOO) JCFLILOU)
E?‘ltl:luml;:ggﬂga:;?.L:bﬂ.lﬂ-.lhﬂﬁﬂrﬁﬂhh‘.{bﬂ.tahﬂl 60,60)
:muwnymm.w:.Hau.au-“:::mn.::.snfum.mm

ety L1 NS B&HF s HAsNGHEH TGR

:'gll:lﬂif BS/LASTIM, ITLIMGERKR]L T, FAK TORNBLKS3

ZOMMONZCONST/ QWERT ,HADI My NFUTM, HGDIM

DATA CRIT/10-08/

=11

a4l

e

L=LL

SSeSCF L 1+JI#SGEIK, L)

IFIS55=-CRIT) Leda 2

RETJRN

B=ETALJ)
APA=A+B
“"ETALKD
o=ET ALLD
“PI=CsD

ABS)=APB4LPD
TAD= 4P 3w CP ;
ATA3=DS JRT ( . o

" PASH=ISARTLL

o e

dndT A3 # P54

d2=doi

EXCHA® ATAD,
RETURN

END
FUNCTION FI
1MPLICIT R

450,520
TER4=1. 000/ A
PTLSUM=TERM
33 11 122,50
A=A+ 1.000
TERM=T ERNEX/A4
PTLSJM=PTLSUM +TERM =
1F{TERMAR] LS -
CONTINEE A, )
TR TEL S T — ¥
FICH20.8 Y )
RETJRY .

A==0.500 B’ | . m
APPRUX= 0. 82263200/

PRITECTI AGALNST UHDERFLOa OF EXPDHENTS
TFIX.GT o 1The JH01GOTUdE

g Mmeninens

& 1=2,NOTRHS
TEAM=T ERM®ASX "

o=

LFIDABS I TERM®FIPROL/PTLSUMI-0. 00000201001 25 v25s
A=f=1. 000
ARITEL 69790 X

QAR e e 16 Y

88 FIMULT=0.00

PTLS JM=J.00
EICAsAPPROX-FIMJLT#PTLSUM
LETJRN

293 FORMAT 12%H NJ COWVERGENCE FGR FICH,ELl&. ¥

L

END

5JBRJUT IWE OVERI S}

PLICIT REAL®BLA=H, :
g:‘ktﬂ!ﬂlf:}[iuhlﬂ“[SﬂltIlhﬂibﬂl-ElﬁﬁhETlllDﬂhCH (LCO)
Lﬂ!‘lﬁ\fﬂﬂﬂllﬁﬂrilrl-iﬂﬂ.tbﬂ-ZhSlI‘.-:Irbﬂ‘l-S[-linﬁ.h.‘llhrllﬁﬂrhil
:DH"JJ!HHFIDE.I.&JIrFI#Ur{nQI:hFlli‘rﬂrihSSFllﬂJ-lﬂﬂl
CIRALN FERNF g Ay G o WCHATGRILZT)
CMMON/BS/LASTI4 A TLINERRIT JFARTOR, OLKS 3
TOMAC I CONST/ JAERTHACIM HFDIMNGOIA

AB1OQLTO
AB100140
AB10O19D
AB102200
ABLDO210
AB1O554
AB 105550
AB1OS560
AB1OS55T0
AB10558D
ABIO5590
AB105600
ABlO5al0
ABIOS620
ABIO5&63D
ABT05640
ABIOS&50
ABI Q564D
AD1056T0
ABIO5680
AB1052%0
ABIOSTCI
ABIOST1O
ABIJ5T20
ABIO5730
ABIOST4D
ABIO5T50
ABL1O5T6d
ABIOSTTO
AB105780
ABIOST90
AB1I5600
AB1O5810
ABIQSA20
AB105830
ABID5840
AB1J5850
4B105860
AB1OSETO
ABIO538]
AB1J583)
AB1I5900
AB1 05910
ABIDS920
AB105930
AB 105940
ABI105950
AD1O5962
AG1O5370
ABIO5980
ABIO5990
ABL1O6000

AB135010
AB1OGIZ0
AB106230
AB 106040
AR 04050
AB106060
AB10&0TO
AD 104380
ABIO&J90

AB105100
ABIO&LLO
481086120
ABI06130
AB10&140
ABJ 06150
£B1061a0
AB108170
AB1D&18D

AB13619]
AB1 25200
AB1J01TO
AB1D0180
ADIQIL9D
Adl30200
ABLOOZ1D
AGT3a31D
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ILAL NUCLE.CE: Al 6debd Vo F D TAGILON ABI0&320
ZIJIVACENCE (FeLCid) ABIDG330
DATA FDIAGS60*0.00/ AB 105340
JATA CMERS2Z.ENERSLSLIZO: LDlﬂ! AB126350
JATA D1 FFAL . .HFFHE-IJ-FHrJlFfZ-ES.EN-'I'GII.H|TGR2.FALTfFHEUHﬂ-‘D.EGI ADIJ636D
DATA ll’fJ.l'uKF-!‘-PE-KﬂfLS:Kbln-SLH-IJLKEHI'ﬂI 4B1203T0
JATA CHERGY/S2e20/ AB 106490
JLTA LRSS AD 105400
JATA <2572/ AGL 26412
JATA TGRLESD.20/ ABI1D64%20
IREl=] AB126430
340 1F [IBLK3.NE«D) GJ TJ 303 ABI 26540
1EL1ID 3 AB106550
IBLK 3 NBLKS3 AB 136560
303 1F (M. EQe128) GI TG 304 ABL1OGSTO
READ (5D [TSRITDwinloteh ] AB10&552

G0 TO 305 AB1 06600
304 RCADOINUTGRILDWl= AB1Dab20
Y0 4B 106640
335 1BLK 3= [ dLR3-1 A3 1065650
5070 (300,10, e N 4816660
308 'I=l25 / ABIDG65TI
YJOLE 0. 3D : AB]OL5BD

L ClHA= fA=1 i AB 1055690
“1F (MAL.ED. O ADID&TOO

332 23¢C ABl1OGTILIOD
Li=l ol ABI1DGT20
48136733

ABID&THD

1 ABL1OSTSD

2 ABID&TSD
230 NUTLE=N ABIO&TTOD
201 SONTINJE ABIO&TED
FAKT OL=FALTOF AB1D6TSO
JRITEL 64101 - ABI1D&BOD
1012 FIRMATI//L ’ : v : \ AB1 06820
* FATE" L X L ERGY * 410X ABIO&BLD

I1F [EXR1T=EQsQ ! E' ABl1 06830

IF (ITLIMaEWs ABID6B40

56 1T=lTel AB105a50
20 6T 1=1.NG ABI 06860
FOlaGl ] i=FALT#FOIAGY ABID&BTO
Flls 1) =FOIAGL 1) +HL 1¢ Hi= AB 106880

20 6T J=2.1 ABIJ5890
rlth-].l-Hl..Tt AB106300
Filyd=17F LB 106910

a7 FlJ=1s 1} ABI 26920
4 SALL %ATE AB106330
2 1 ABIJ6950

20 1 K ABI126360
PllsAl=0s ABID&ITO

oo L J sl ABT Q4943

1 Pllyid =PI ns.t:[.hlltrl.l,r.l ABL0&990
00 = I-l.-l AB1JT 000

- 2 l-.t- 7 = ABI1OTILD
ABlOT220

I b AB1JTD3D

2 1+R1, l oKl ABIJTI40
Fi AB10T250

=& HlTMLTlSC.P.Ei'ID.NEDlH-HGI ABI 07060

0 23 Iahhl; AB1OTOTD
ABIOTOEO

.E ABIDTORD
ABL1OTLO0D

...E " l- AB1OTLID

:I:I &y K'Ivﬂlm ARIOTLZD

5 LekeNG AB1J7130
=M.L!-a.nnn ABI1JT1%0

30 7 I=L.NEH ABIOTLS50

7 PIL, LISPIK,L)*CENDIKy ] I*CEWDILs10% 2. 00 ABIDT16D

4 PILyRI=PIk.L]} ABIOTLTO
ES=0.2D0 ADLOTLIE0

70 6B Kelgis AB1OTL190
CSs0. 5DD%HIK, KI®P [K,KI4L5 AB107200

0 o8 LEZ2WK AB10T210

48 C5=E5*HiL=-14RI*PIL=-1sK1} AB1OT220
EX=0.D0 AB1J7230

30 T3 I=1,.NCH ABIOT240

70O cX=EX+ELI) AB10OT250
IHERGY sEX+ES#AJCLE AB1 07260

IF (IT«NEsL} G TO T1 ABIOTZTO

FALT=0: %D ABlOT282



!

33 Tu

T2 -
71 FALT=FALT®FAXTJL

LE (FALTeLTo10-10) FALT=0,uUD
FAKTJL=FAKTOL =FAK TOR

72 JIFF2=DABSIENERSY-EHERGZ ]

J1FF 1= DABS( ENERGY=-CHERGL )
IIFFHE=0.25D0*DIFF1=-D1FF2
1F (DIFFl.GE.EKRIT) GO TO 73
IF (DIFF2.LT.EKRIT) GO TO T&

73 IF (1T, GT.ITLIMI GO TO Te

T

1

11

12
| ¥ ]

L+
L5

1a
LT

PN 10 Y

23

23
32

&)

3l

ARITEl &,101311T,ENERGY
IF (DIFFAL.LE. 0,000} GG TO T4
1F |DIFFNELLELD.0J0) GO TO T4
FALT=0.5D0
EAKT OR= 0. 900
FAXT Ol =FAXTOR
ARITEl &6 +1073)
% JIFFAL=DIFFNE .
EMERGZ=ENERGL
ENERGL =ENERGY
FNEU=L. 00D-FALT
J0 B I=lNG
)0 8 J=1l«N3
3 Fllsd)=0.00
= LAST M=
isll.arB30/s
IRET=2
30 LT KP=l.ils

0 1T K5

IF (HIDLNs s
A=+l
TLRN=TGRI®

FIKP 4R5 ) =F
IFIRP=KR] L&
IFIKA=-K51 13

FIAP KR )=FI(KP,
FILR 45 ) =F KR ¢
FIKR L P i1=F [KHeKP ) #FP
30 T2 17
iFIKR=K3) 15.164105
FLAPoiP '

IC &2 KP=DRTEPE
KISupPe L
33 4L KA o ilG

10 &2 KR=KP.No
IFIKP-KR) 392020

o

PRHINBRINGINT

=TGR IMN )
T5RL==, SOD*TSRH "

LRI=FIEP KR I #P [KQsK
:::;'.ux|-=mu.ui;+rm.mﬂm
L) 28:2%

}:l;::?::il'FlllwlllIﬂl"rﬂl‘?ﬁﬂ-—l
FIER ;% Q) =F (KR K J] +PIKS51snPI*TGRL
‘Il'-lﬂsi“'FIKH:KSIHPIM-KPI‘IM"I
FHJ.-".PIﬁlﬁﬁr"lil‘![EltKﬂl'TGRl
SZINT IKJE
3 TL &2

1RET =% R

&1 K5Z=KRg

i‘g I:nnlmul.z;hal 30 TG 300
=M+l

Torid=T SRIN)

Tl m=, 5200 T 5HA y

FIT3AL) 3lekled
lFltH"iHQl'FlﬁF‘-K}lfFlKHtKiJ]-TmI
:l';!‘-'l'.ili’FIﬂF‘lKill*Fl“-KHt‘Tﬂl

ABI1OT29D
AB 107300
ABIOT3L1O
AB10T320
AB137330
AB1JT340
AB10T350
4B 07360
AB107370
AB10T380
AB 107390
AD1OT400
AB107410
AB107420
ABIDT430
ABLOT#40
AB107450
AB10T#60
AB10T4T0
AB107480
AB1OT490
ABLITSG0
AB137510
AB1IT520
ABIOTSS0
AB107580
ABIOTSTO
A3137582
AB137590
AB137800
ABLIOT&LD
AB1CT620
A&BIOT&EID
AB107640
AB107650
AB1 07650
ABLAT&TD
AB107630
AB107690
AB107700
ABLITTLO
AB10T720
AB107730
ABIOTT&0
ABIOTT50
AB1OTT60
ABIOTTTO
AB10OT780
ABLITT90
ABL1OTBOD
ABIOTAl0
ABIOTB20
AB107830
AB107840
AB 137850
43107
AB1078T0
aB10T280
AB107890
AB1237900
AB107910
AB137320
ABIJT930
AB107940
AB10T950
AB 107960
AB107970
AB1DT9ED
AB107990
AB108200
AB133010
40128020
48103030
45108040
AB1 08250
AB124062
AB1080TO
AB133280
AB 128390
45128100
AB128110
AB103120
ABID3130
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iz

i3
3%
33
EE]
37
33
kL)
L]
bl
&2

1413 FORMATI 12%.F32.51
. 1373 FORMAT { Lk, T4 &y SHY
T6 04T INJE

1314 FIRYATLS20XK. "

1

Tt

50 JINJe= IINJCHICTAI*RAL 1hs 31

FIKR -lSZ!-FIK-I.KS!HP[KPTK..‘IHI‘GIN
FILR 452 IsFIKAGKSZ 1 #P LRI 4 KP IR TORN
1FIRR-K521 32,37,37

FLRP K DD -FIIP.K.IHHKSI.KH.HT;H'I
FIKP.KM-FMP,KKI*Fl&ﬂ.l‘.izlﬂma
IF(KG=KAN 33,33,3%
FlﬂamﬂkllFlKllKRl"PiﬁP £ 52)*TGRL
LFLIRP*LI=Kd] 354 379 3T

IFl%J=K 520 374300 36

Fik52y KJ]'FIKS:-K:l*‘P‘imgKFl‘TERL
1FIKJ-KA] 39,38,34d
FII‘.R.I:IlFtI".R.M'JI*FiKSLKFHTGRI.
1IFlAu=-K 32} &0 g40s %l
Flﬂ'.'!,li!I--Hlm.uzhﬂﬂl’ﬂ.nl-
CONTINUE
CONTIKUE
30 T3 68

JRITCI G+ L0140

ARITCIG.1213 1)
RETURN
£ND

SJORGIT INE OVERS

EQUIVAL ENCE
EQJIVALENCE (H.
E2J1 VALENCE I
DATA DXGES.DY
30 60 JR=LNG
NGAS=L ABGLIJR10
YGRE=L ABG [JRs2)
30 60 J5=1«NG

¥355ELABGLEIS L)
IGSE=LADGLIJS2
%5520, 23
I¥35=0 -
3135=2
JC 70 H
20 T4 46
GFuS F [ Wl
JA5e LETALNSRY
I¥G= (ETAINE
JZ3= LETALNGR)

®hF [ "

Y5 BE=DVGES#P LR J5)1%DYES
JIGE Sx DLGES#? (JRyI5)*DIGF

MM GEL= DANIC-IRGES
I¥3E 5= DYNJC=DYGES
I2wE s JINJC-OL SES

J1P= 5 JATLDXZES OXGES+OV GES*DYGES+ILGES*DIGES )

31PIER=2.561033500000F
ARITE(S 410051 DIPUED
ARITLLe191T) JXJES
ARITCles 10181 DYSLS
JRITCLG# 13130 JLGES
ARLIT 21 &+ 122010

23 L 1=l.MEH

ARITEl 6 L0220 TeELLIs [CENDLJ.] Tad=laMG1

ARIT CIb 4 1023)
{uyEiel
33 La IT=R4NS

11 4RITE(S.10221 LTE1)y (CCHOL el dad=1aHE)

SRE{HGA L 2 I4ETANGSI#RF (1G5
RFLAGR, 3 1+ETAINGS)SRFLHGS,311%3

HREERT g
1R1INYIA Y

AB1D3140
AG1DB150
AB1031&0
AB12BLTO
AB12818)
AB1J3190
AB10B200
ABIDa210
AB1J8223
ABlOB23
AB1D3240
AB1J3250
ABI 08200
ABl1OB2TO
ABIDAaZOD
AB103290
AB10a303
AB1DA31D
AB10B320
ABI08330
ABL1OB340
AB108350
AB1043ad
AB1OB3TO
AD10B38D

AB123390
AB103400
ABIDOLTO
ABI2O180
ABI02190
AB100200
ABlDDZ210
AB10B500
AB1OB510

" AB1DA520

AB108530
AB108540
AB108550
AB108T50
AB108300
AB108B10
4B108820
AB108&3)
AB138343
AB103B50
AB 103860
AB1 03370
AB1083a0
48103330
AB103930
AB198910
AB108920
4Bi03930
AB10894)
AB133350
AB133900
43103370
4B128980
AB103990
AB139200
AB109010
4B133329
ABI 09230
AB107240
AB] 2950
46109060
48109070
AB109082
48109290
AB129120
AB10D9L1D
AB107120
AB109130
AB139140
AB109150
AB109160
AB109170
AB10718)
ABIO9190
AB139200
AB109210
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i=0 48109300
30 23 I=1.NA . ; ABlO3310
K=0 AB109320"
20 93 Jul.NG AB109330
1F [ M4NR[JI=NE«1} SO TG 93 AB1D9340
IF [(KaMNEsD) S0 TD 91 AB10I350
L ELLE AB1O9380
KERHINI=I . AB1O33T70
NAME(N I=INAM(T) 2 AB109380
30 90 K=LsNEA ABLO9350
E(KI1s0.D0 ABIO94%00
70 SGFLHs K1 =000 ABI D94 10
91 JJ 92 K=l.MEU AB1039%20
92 35FIHyKI=SGF IHKI+CENDII R ImO2 ABI 09430
33 ZONTINJE AB1 D440
33 94 1=l HEH AB103450
30 9% J=1«N ABI D460
94 ELLI=ELLI*SGFId41) ABID?&TO
-1NE=lD0 AB109480
33 97 1=1.NEH AB109%90
32 95 J=1«N AB107500
25 35F(Js 11=55FlJe 1000100 AB 109512
IF (LINE«LTsw2] GO T. ABl1D9520
ATITCI G4 L0310 IKE AD3109530
ARITEL. - 133210 AB109540

LINE=S AB109550
36 ARITEl6,.1233) AB109500

97 LINE=LINE#N/1a ‘ T ABIJ93TO
.mu:u.mu"" | "--.‘ ABIO9380

30 2 I=l«Ho

AB1J9590
30 2 J=liN3 AB109600
ZENIIL4d)= AB1J7610
2 ZENDLJWDI=CE'D ABL 07620
0 3 K=la AB1D94632
3 dRITELG, AB107640
ARITELS (10250 A3 109650
73 7 K=LleNA ABIJ75560
7 ALAD(K) =040 A3103a70
I 9y 1= AB1Q96B0
LajkmRLL) AB109630
ALLT1=D.000 AB1J9700
Jo 4 il Sl \ AB1D9T10
4 ALLL1=ALITI+CEN i, P F AD109720
3 ALAD (41 =ALADL e - | AB12J3T30
ARITELB412286) NEY I ] ABIO9T4D
JRITEl & LO3UI H: LR ALAT R AB103750
1316 FIR4AT AB1D9T90
LILT FORMAT AB109802
LJ18 EIiMar AB103810
1319 FIAMAT AB109822
1320 =ORMAT AN E 4B109330
1322 =ODRMAT AWLS5:f ! 2Ry 5F 1] 1.5, 205 5F10a51) AB139340
1323 FIAMAT - 291 ) | AB109850
1326 FORMAT (T - AB109853
1325 EIRMATL 1 ,aursrn AB103370
1326 FORMATL 5] AB109323
1328 FIRMAT u- / ‘ AB109890
1330 EIRMATL//ZL0K " CHAR HO« 8 gTL7, "ELEMENT * ABLD9TED
, TZ8 o * Col ATE tflIlﬁ:SlrlifFll 510 ABLO9TTO
1331 Fnu.runu.-reu..cnumu.rrm:s OF AQJS TO MOIS*//115X: 1ol13, 4B 109900
s ARTED AB129910
1332

Wﬁwﬂmw YINg - HEE

SUBROJTINE OVERS ABI33360

q Wﬁﬁ%ﬁﬁfé susfmenie  HE

ZJMALNS BalNF . 48 NGNEH,TGRILE ABIJ2230
qJ'l'lD‘-vl.i"BSFLI.STIH.ITLIHtEKRII’;FMTﬂR.HHLKSI ABlOO210
JTHENS TON JETALLOY) AB1L23TO
EJULVALEMCE [JETA«HI ABILOJAD
FETJRY AB113120
END 4B110132

i
FF33.FIS33FLL 20 JAIT=5YS0A, SPACE=LCYL, [ 102D
H85)a37514 20 *

WATERMILEZ A E 5L AIWIMJM DASIS SET Dm0. I5T2y 1Id=Ll T4 3 ¥ 1%
3 v 101s0
1+ 3033 H 1.0030 Ue T564d 0a 5364 e 0O0J
2+ 2023 L ds 0030 Ue CODD Oe 0222 Je 030
3.933) H 120200 =da 7563 Ds 5304 Cs 0Jwd
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APPENDIX B
CNDO Program

This program was originally written in FORTRAN IV, using an

= CNDO program which we have used here

IBM 360/65 digital computer.

molecular structur ed, .and “thegprogram was run on a CDC
computer system witl : / ' '

When it digital computer at
Chulalongkorn Uniw and INDO parts of the
program were cut. iell part of the program
was run. (However, the P ‘ Tun in full.)

Thus only the 1'part of the program will be
discussed. The program
closed-shell ;,‘ s “""“::.'-f' to Cl.

The matr%s 2 % large enough to allow

molecules containing up to 35 atoms or 80 basis functions (whichever

Y Ty Y/ LT WP §iioved for tydrogen

(1s), four ea%ll to the elemengs Li thm F (2s, 2 Zpy. 2pz) and nine

cach ® 1ihe] MEW'I’B 1) %ﬂ-"&l sext, 5oy’

3dxy, ijz Ed(x -y “y.
The following is a qualitative description of the operation

ing wavefunctions for

of each subroutine:
OVER 1 is required for calling input data and assigns the
coefficients used in the calculation of overlap and coulomb integrals.

In subroutine OVER 2 the overlap matrix (stored in the first array of
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COMMON /C1/) and the coulomb integral matrix (stored in COMMON/C6/)
are computed. Integrals are calculated for pairs of atoms using a
local diatomic coordinate system. Then the rotation matrix formed 1n
subroutine HARMIR is used to transform the overlap integrals to the

molecular coordinate system.

The SCF procedure beg '\ i jsubroutine OVER 4 which consists of
' % and SCFCLO. The first

one prepares the initial SUESS dgsi@es. The second takes as

input initial 1

/ Halmitonian. Then, the
Fock matrix is formed Fi s '

egrals The Fock matrix
\\ s formed which is used to

‘ \\\:‘ is repeated until the

) _[..
_ ‘X point, the Fock matrix
is printed, then diaggnallz %: . more, and the resulting eigen

is diagonalized and 2
construct a new
electronic energy co
vectors are printed. The electror rgy is computed after each new
Fock matrix is fpr iagona ized. A limit of 25

tes dipole ﬁments, atom densities,
and nuclear repulsiorf ene

I8 ﬁm%’ (T T PoY, SO
g 43&“@% SR

Input for the CNDO Program

The first card is the name card, the second card is the CNDO
closed shell option, the third card is number of atoms, charge,
multiplicity, iteration limit, the fourth card is the atomic nunber of
the atoms and the next cards are the coordinates of the atoms. The

number of coordinate cards is equal to the number of atoms.



FILE: = F Fl VH/SP CUNMVERSATIONAL MLNITCR SYSTEM
JIFXDBIOLW JOB CLASS=1,HSGCLASS =R, MSGLEVEL=(04+01TYPRUN=HOLD GLYOOO010
i EXEC DFHTVCL Gy FVSOURCSNOSOURCE, FYSRCFL=NOSRCFLG, TIME=1C0 GLYO0DOZD
JJEIRT,SYSIN DO * GL ¥0DOD30
BLICK DATA LHOOO 340
IMPLICIT REAL®B (A=H.,0~1)
COMMON/COSEPS y
SOMMUN/C2/C 13530 ¢ ANI3S) CNDJ00BO
ZOMMON/ C4/ELL LB) CNDO0OJ90
ZOMMON/C5FORBIY) CNOOOL100
COMMON/ CBAAAL3 &) 4 ES.XXI3) CNDOOL10
ZOMM0Y/ C9/OPT ION, OPKC LG, CNOO ¢ 1NDD , CLOSED + OPEN, 1 AN CHDOOL2D
SHARAST ER®% EL,0RByOPT 10N OPKCLOsCNOJ, 14D0, CLOSED, OPEN s 1AN® 80 CNDOOL30
JATA OPTION,CNDO,1NDO/ *CNDUY,"CHOD", *THID'/ CNDOO200
JATA JPHCLO,CLOSED,UPEN/ *CLSD*s "CL5D " "UPEN"'/ CHDD0Z 10
JATA ORBILI,ORBL2I/Y  5'4L PR CNDOD220
JATA ulltlliunﬂ-l‘if' AT CHDDO230
DATA JABIS ) »IRBIGI S CHDOO240
JATA JRBUTI . URBLB IS CNDOD250
JATA JRB(9 /" DAY - CNDDA2&0
JATA ELLL)+ELL20,EL CNDI02TD
JATA ELL%)4ELL5), CHDOO280
JATA EL L7V ,ELLE CND20290
DATA EL(10J4EL CNDOD 00
JATA ELIL3), CNDOO3LO
“JATA CLULlG6I.ELL CHDDI3Z0
L b CNDDOD33D
c CHDO0340
CHDDO360
CHO00400
CHDOO4LD
CHD 00420
CNDOO450
1 CHDOO%60
s LNDOO480
IETURN CNDOD490
CND CHDOO50D
c CNDOJS10
IMPLIZIT REAL®D
SOMMUN/CO/EPS -
COMMON/CL/BBZ(T,T0s CHI30580
SOMMSN/C2/C035.31 4 ANL - CNDOO580
ZOMMON/CI/CZE35),ULE 154 SHELECS:DCCA »OCLE CNDOO590
LiLa AL CNDODS00
. CNDOOG10
CNDO0520
. CNDOOS30
= CNDOOGB0
SMMLN/C CHDOO&SD
INTEWER ANsGHARGE CZvlly ' ' CHOJATO0
CHARAZ TER®& EL « ORD,UPTIDN OPN ISED, OPEN 1 AN®BG CNDOOSTO
00 &0 I=1,3 Eungnﬂ:m
30 640 d=lk NDD0830
AALAgI A= ¢ | g it CHOODS40
ol % N ‘ ! | CHDODBSD
22 ‘ CNDOODBSD
3 . ‘ CNDOO3TO
Zi1di =0a0 E«nnuu:
65 CONTINUE - NDOOB
=1y 7 ¢ = oS CHNDODI00
j ; CNDOOFL0
AN IUUNRIING S
70 BONT - CHNDO0930
Qoo NsT=1 CNDOO94D
230 CALL JVERL CHDI0950
CALL JVER2 CNDO0360
ZALL IVER% CKDOO980
75 CONTINUE CNDOLOLO
sTOP CNDO1020
END CHDOL030
C CHDO1J40
SJBRLIT INE SCFOJTIGP,MOP ) CNDOLI90
1MPLICIT REAL®8 [A-H,0-11
CIMHUNSCO/ERS
COMMCN/CL/ALTOLTOR3) CHDOL120
SOMMONSC2/C135,3) ANI35) CHOO004D
CoNuON/ CAFCZE350, JUTONWULIMIZ51,LLIMI35) WELECS CCCA DCCE CKOOL150
coMMLs/ CalELL L) CNDOLLTOD
ZOMHON/CSFORBIT ) CHOOL1&0
CoqMON/ CEIGI35,35 1, XXXITO 31 ,EPSTLNITON CHODLL30

ZIMMUNS CT/NATOMS s CHARGEs HULTIP#N s TTER » L1 HEX

CADI0eID
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C

rEinsg) U0

aub FORMAT (%0 ===+ S1JC JF &0 oASIS =

c
L

80 FIAMATI LK. 21 3,410 1K,

130 FURMATLLX)
120 ZONTINUE

200 FORMATLZS/Y

INTEGER Wfl‘hmll.&:.U.HLIH.EHH.GE'ﬂI:ﬂ.ﬂELB
ColbRAZ TER®& EL.ORB

33 120 H=leMel2

KeMell

IF [Ke3TeM) K=N

PRINTLOD

1F [0OP.EQ.0) GO TJ 50

ININTHO, (EPSILNITD Il‘"-ﬂl

%3 FORMAT (/*JEIGENVALUES-—" v L2F9.4 1)
50 CONTINUE

SAINTED, L1.1sH.K)

60 FORMAT (14X,1213)

30 123 1I=l.H
11=ul11
ANIT=ANLIN)
L=1=LLIMIIT}I+1
PLINTEO » 1+11.ELIANE K,\

"J.
1F 11 EQeULIMLLILY

PRINTZOO

IETJRN
* END

SUBRUUTINE

JIMENSTON
JIMENSION P70,
INTEGER AN, UL THE
REAL MU« NUM KRKS
CHARAZTER ERRMSG®
CHALAZTER®4 EL.d
EQJIVALENCE (P(}
ASS1LNMENT OF AHGJL
OATA LC/OsLlaloleZaZodrcnrs
IATA lr.m.h-l.a-n _ﬁ!ﬁ

JETERMINATIDS g

=1
1F a1l
i=4+5 l
CZili=anidl

‘H‘U‘J‘l’lﬂﬂ‘ﬁﬂﬁl”

.'l= ANLT
50 .:I INUE

65 CONTINJE

ATTACHED EaGe DABITAL 32 ATTACHED TD ATOM Ty
30 70 Kel.NATJMS
LLE = LLIMIK)
JLE = JLIMIKD
Ll¥ = ULKel-LLK
31 TO 1=1.L1M
4= L.K+l-1
T3 JId) = K

My}

A OCCAsOCCB. Yol

‘.' 03 CLOSED; OPEN 1 AN®20
HOS5« TC ATOMIC CREBITALS

ORE CHARGE [ 4

\,

30 10 m' N 7 ; ]ﬂ

ZJ 1F I.MIII.I.L'I.‘]-HJ T %0

.

na

RGN

FILL J ARRAY=——J1J) IDENTIFIES TAE ATIM TU WHICH ORBITAL J4 13

ETC.

4551 GYMENT OF ORI TaL EXPOMENTS TO ATOMS OY SLATERS RJLES

4Ji2 1= 1.TDD
42(11=1:200
qCili=1
Acl2i=1l

33 BO 1=3,10

CHDOLLSD
LHOoOlled
CHOO1200
CHDOl210
CHDOL220
CNDO1230
CHOOL 240
CND0L250
CNDIL260
CHIOLZTD
CNDJL1230
CHOOLl290
CHDOL300
CHIOL 310
CHDOL320
CHNDOL330
CNOOL340
CHDOL1350
CHDOL 360
CNDOL3TD
CNDOL 340
CHOO1390
CHDO 1400
CNDD1% 10
CHDOL420
CHDJIL 433
<HDIL45D

CHDOL490
CHDOL500
CHUO1510
CHDOLS520
CMDAL530
CHODOL1540
CHDOL 560
CNDOLSTO
CHDAL&L0
CHDOL590
CNDO1&600
CHDOL1550
CHDJL580
CNDOL&20
CHDOl630
CHDOLé%0
CHDOL650
CNDOL 660
LHDI1&TD
CHDI1lad0
CHDOLoSD
CHDOLTOD
CNDALT10
CHDILT2D
CHOOLT 3D
CHOJLT4D
CHDOLTSD
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CHOOLTED

CHDOLTTO
CNDILTED
CHD3L79D
CNDOL820
CNDO1B1D
CKDOLAZD
CHDO1330
CHDOL342
LHD LS50
CNDILATO
CHDOLBBD
CHDODL 350
£K3 1900
CHDILZ10
CHDOLS20
CNDAL93D
CHDI1940
CHDODL252
CHDOL980
“HDOL3TD
CNDI198)
CHOD1999
CHD22320
CHDO2010
LHD 02020



NC(D =2 b CHDOZ030

80 4201 )=.32500%(1-1) CHOD2040
30 90 I=11l.18 CHDDJ205D
AR NLE CNDD2260

39 4J011= 1 «6500%( 11-4.9500) / 3. 00 CNDO20TO
STEP THRU PATRS OF ATOMS CHDO2080

30 323 Kal,NATOMS CNDD2090

30 320 L=k, MATOMS CNDOZ100
CALCULATE UNIT VECTOR ALONG INTERATOM AXIS.E CKDOZ110
10 CNDOZ120

90 101 1=1,3 CHDOZ130
El1) = CiL 11=-CIK;1) CNDO2140
1= ReE(LIO®2 CNDOZ 150
101 CONTINUE CHDJIZ16D
“1F (KsEQ-L) GO TO 105 CNDOZ1T0
3=35RT IR CMDDZ180

IF [ReGE«lE-&) GO CNDJ2190
123 00 102 1=1,3 CNDI2210
102 ELL4=ELTM/R CNDO2220
125 LLK = LLIM{K) i CNDIZ230
LLL = LLIMIL) ‘ ; o —— CHDI2240
JLK = ""'“M S — CND 22250
JLL = ULIsL . - CHDJ2260

* |DORAK= JLE=LLK# -~ CHNDI22TO
1JiBLeULL-L CHDOZ2 80
AN{=AMIK) CHD322%0
ANL=ANIL) CHDOZ300
LUUP THRU P ATGM CHDJZ310

33 200 1= CNDI2320

23 209 J=l«N CLHDI2330
1FIREQueL) CNDD2340
CNDIZ350

< CHDOZ350

| AR M il ULANL I ®R joe | 2oNC [ ANLCNDIZ3TD

L LI JUFACTL ' 2#C 3 «U01* [LLLJ I+RC(J 1) CHDO2380
2550001 AN i R AL i o MJCANL J*R) LNDJ23590
50 T3 190 - ‘ - CND02400
140 PAIASLI 4 Ji=P CNDOZ410
33 TC 190 CHDIZ4.20
160 IF {1aEded) 30 T CHDOZ43D
180 PAIRSLT »Ji=0, 004 CNDOZ440
33 T mui b E"pﬂﬁ“u
LT0 PAIRSLT.di=l. .-;-H—-— s
190 ZONTINJE J"‘ ., CHNDO24T0
230 ZONT INYE, CNDI2480
LEJLK=LLC _ CHDO249
LCULL= —_— ] LNDO2500
MAKL=KAKD S CNDO2510
1FIR.LE 0 ’.t . CNDO2520
RITAIE 1 COLAR DASIS CNDOZ530
CALL HARMTRQMAXL, CHOD2540

33 230 I=heMOR3K CHDD2550

39 233 J=1,NJRBL CNDO2560
re-wu,.u = CHNDI2570
CHDOZ580

CNDOZ5%0

230 CHDO2600
CNDOZ6&10

: .l-l.mm. CHDO2620

u su.n = a.un CNDO2630
CNDO2640

650

02660

1|. ﬂhmnu

250 CINTINUE ) CHDO2680
J0 250 1=1,50RBK CNDD2590
LLKP=LLE+]1-1 CNDO2 700

20 263 J=l,MIRBL CNDO2T10
LLLP=LLL*J~1 CHNDO2T20

260 SILLKPLLLPI=PAIRSII,J) CNDD2730
ZOMPUT ATION DF 1-CENTER COULLMD 1um.u|.s OVER SLATER 5 FUNCTICAS CHDOZT40
IL=ACLANK) CNDO2750

Y2= LI ANLI CHDO2T750
41 [ ANK ) CHDA2TTO
A2=MJ0 ANL) CNDI2 T80
IF(K.NEaL} GO TO 290 CNDD2T30
TEAML = FACTL 29Ni-10/ ((2.D3%R21%«[2¢N1)) CHDOZBO0D
TERMZ = 0.D0 CNDD2A10

LId = 2#NL CNDO2320

D2 233 J=1,LIA CNDIZ830

WO =0 J )2, 00%K1 )8 29 | -J ) FACT [4*N1-J-1) CNDD2340

JEN = FACTI2®HL=-J1%2.D0% (N1 1% (2. D0%(KL+K2) %% [GoN1=J )

CHDOZa50
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TEAMZ = TERM2 + HJA/IENR

233 CONTINJE

23 TO 310

SOMPUTATION IF 2-CENTER LOULGHME 1 NTEZRALS OVER SLATER 5 FUNCTICAS

290 1F (OPMCLD.EJ.OPENI G0 TOD 295

235

330 TLRMZ = TERM2+#[{JI*(2.00*KL)*=(20N1-J)*(RS2.00)0n (2"
LNL=-J+2®#N2) )/ [FACT(2®N1=-J)%2.00*(NL1])*55(2%N1=J:s0,0,2%K2=1,0

320 ZONTINJE

IF [ReLTw%=0) GO TO 2395
SAMALKsLI=1ad/R
30 Tu 320

TERMZ = 0uD0
LI = 2*NL
33 330 J=lL.LIH

202+ DPKL Ry 2. DO*K 2WR)

TERM L= (R/2. 03088 (29[ 2 1®55(0,0,0,2%N2=1 405000+ 2D0%R2%R}

310 FAMMALK,L) = [[2.00%2] ] FACTE2#42] 1= (TERHL-TERKZ }
(= SYMMETATZATION OF | TEGRAL MATRICES

330 5de10 = SCI.d0"

340 FAMMAL« DD

333 CONTINUE

0
8

33 330 1=LsN
50 330 J=1+N

10 34) I=l.NA
0 343 J=l,HAT

LETURN
END

SUBROJT INE
INPLIZIT REAL®*B

JATA SQRT3/ 1. 7320508087
Z0sT = E(3) 3
LELL L= COSTH®2 )Gl a s DOBHT

30 ZONTINUE
IFISINT.E
cas? = 1 0
SINP = Q.00
30 10 7O

50 COSP = ELL)/SINT
SINF = E(Z2)/G1HD,

N ) 1) =1.D0
IFIHAXL=1)1204110, 102

TRANSFORMATION MATRIX ELEMENTS FIR D FUNCTIONS
TE5:5) = (3.00%CO5T**2-1. 001/ 2+20
TiSsel = =5JRT3 *51N2T/2.00
Ti5:8) = S5QRT3 e lHNT=e2/2,00
Tiss5) = SORT3 *5INZT#COSP/ 200
Tisy0) = COSZTCOSP

TieyT) = ~COST*SINP

Tiby8)==Tl 651/ 5JRTI

Tty Al =5THT=5]RP

TU7,5)=50AT3 ®SIN2T®SINPS2.00

TiTso)=COS2T*51HP

TUT7¢ 7= COST*LOSP

TiT+81=TI 7451 SS0RT3

TiTs%) = =5S1HT=C05P
. TiBs5) = 53JRTA ®51Te 2oL L 2P/ 2 20

Tl8y ) = SINZT®CDS52P/2.00

TiB: T = =5INT*3IH2P

“EEInenIneInT
RIAFEERI 1R INYA Y

CHDO3o40
CHD 3650
CNDOI 660
CHDD35TD
CHOJ3680
CHOD367D
CHDO3TOD
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c

c

“

L20 ZONTINJE

130 ZONTINUE

Ti8,8) = {1.00+CO5T*82) *COS2PS 2 DO
Ttd,?9 = =COST®5INZP

T{9:51 = SJRT3 SSINTe 205 1N2P/2. DO
TiFsd = SINZT®SINZPSf2.D0

Ti9, 71 = SINT®CI52P

TL9:8) = [l 00+COSTH®2 105 INZF/ 2:20
Ti9: 9 COST*CIS52P

L1D ZONTINJE

TRANSFORMATIIN MATRIX ELEMENTS FOR P FUNCTIONS

Ti2s2) = COST*COSP
T12:3) = =5INP
TiZs%) = SINT®=COSP
Ti3,21 = COST*SINP
Ti3,3) = COSP
Ti3,4) = SINT#SINP
Tl4s 2t = =5INT
Ti&e4l = COST

30 130 I=L.9
30 130 J=l.9
IFLDABSITIL,

FETJRN
« EAD

FUNZTION B
I¥PLICIT REAL®
PRODT = l.D
PRITECT THE
IFINaLTS
20 30 1=2.H

IMPLIZIT RE {
ZOMMDON/CL/SITO,
OMMONSCO/GIL3
INTEGER ULIM.Y.L
Hl=NKL

— -
R

Enruﬂ NJMBERS 1F NECESSARY 'm

1FIL2=L1120, fu !lﬂ
L0 IFIN2aGEaN

“‘ﬁyﬂ’mﬂmwmm

Q‘Waﬁlfﬁﬂ! ANIINYIAY

ZALL BINTGSIPT.NL+HZ)
TELiLLeCTeD 1o ORe (L2.GTo01) GO TO 60

SE3IH SEI:flIlII JSED FOR OVERLAP INTEGRALS INVOLVING 5 FULNCTIONS

FIND I TABLE WUMBER L

L= [90=1T*NL+NL®®2=2%N2 )2
JLIH = HI#H2

-LIn = O

€ PROTECT LLIML CAN HUT «EQ. O

LLIMIs LLIH#1
AL1Ml= ULIM+L
37 50 MJLsLLIMLMLIML
1=MJi-1
INTLl=NlwH2-1+1
50 LsXeL{T+L, LISALLoL)*DUIMNILIFELDD
55=X
30 TG 80

CHDA3TLO
CNDO3T20
CHDO3T30
CHDO3T4D
CHOD3T50
CHNDO3T&D
CHDO3TTO
CNDO3 T80
CNDO3TS0
CNDO3800
CHDO3810
CHDO3820
CHDO3830
CHDO3B40
CHNDO3850
CHNDO3860
CNDOD38TO0
CHDO3 880
CHDO38%90
CHDO3 300
CHDO3910
CNDO3920
CRDO3730
CHDO3 940
CHDO3 P50
LHDO33TO

CHDO3380

CHND Q3390
CHDJ4000

CNDO4J10
CHDO4020
CHDJ%030
CHD 24040
CHDO4060

CHDO%100
CNDO4110
CHDO4L120
CHD24130
CHDO% 140
CHDO%150
CHDO%160
CHDO41T0
CHNDO4L1BO
CRDO&190
CHDD4200
CNDD4210
CHDO% 220
CHDO4230
L ND D4 240
CHDO%250
CHDO&26D
CHD 24270
CHDD4280
CHNDO%230
CHD 04300
CHDO% 310
CNDD4320

CHOO4330
CHD D% 340
CHDO4350

CHDD4360
LCHDO043TO0
CHDO%380
CHDO&390
CHD 34400
CNDO&4 10
LHNDO%420

CHOO04430

CHD D440
CHDO%450
CHDOD4%60
CHDD&&TOD
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129

C 8518 SECTION USCO FOR OVERLAPS 1 HVOLVING HUN=5 FUNCTICHNS CHDO%4B0
c FIND ¥ TAME 4UHUER L CHDO44%%0
50 Lef5-M 18 2e=L0eMeH o2 [ HA-TUsHsIeHER2 /] 20+ CHDD&500
1 (30=9%Ll+Llwez=280] )8 2o-9%L Lol 1oe2-2¢N]1)/ 0+ CHDD&510
2 (30-F%L24L2092=2%N2 ) /2 CHDO&52)
LLIN = 0 CNDD4530
€ PROFECT LLIML CAH WaT «EQe D X
LLIMI=LLIM#]
30 TJ HEL=LLIML.% CHDD&540
1=MK1=1
JLIM=4 - HODIK*Is2) CHNDO4550
MLIMi=JLIM+1
33 70 YLi=LLIMLMLINML CHDJ%560
J=ML1=-1
1111 =2=+40DIKe1 s 20+1 CHDO&5TO
70 XeX+Yileledel LImA(L4L)®D( f CHDO4580
55 = E®(FACT( 4+l )/8.D0) #L1+LI*FACTILI-Hi® CHD 04590
1 (Z¥L2+LI*FACTILZ=MI S JEFACTLLZ+M) ) ) CHDO4&00
B SONTINJE CHOO4610
1ETJRN CHD 04620
END CHDO%630
[ CHNDD4640
SJBROJTINE AIH CHDO464D
IMPLIZIT AEAL®S
ZINMUNSCEIGL LNDD4630
AlLL) =DEXPI=-X )/} CHOD4TOD
20 10 1=l CNDO4TLO
Lo &0T+1F =il CNDO&T20
RETJRN CHDJ4T30
CHDO4T40
c CNDO4TS50
CHDO&TTD
44 : XF o A ‘ . CHDO%910
DATA 10704 ) d CHDO4920
i=xXX LHDO4930
. CND D440
a8 . i CNDO&350
IFIAB&K-GT-!-D# 05 e LCHDO4950
IFIABSXe GTa2a O CHDD49T0
1F[ 485 X GT. J e CNDO4980
TF{ABS % GT 5am CNDO%990
IFIAB5XaGTan CHDOS000
C PRITEC FIR 10 «EJeD
110=12+%1
33 133 Jull0«Ksd CNDOSOLO
I=J=1
BIvdd=0.0 i CHDD5020
193 i+ s gyt — CHDO5030
T IR —_— F LMD 5040
110 LAST=5 LHDO5I5D
31 TS 140 CHNID5A60
80 IFin..Ex5) T2 CNDOSITO
LAST=7 E 1 | CHDOS 080
30 TU 10 i ZNDOS3%90
53 ;FH...E T r.:‘n lzb LN205100
AsTs= CNDOSL12
] ENDOS120
20 ;.= i WH’]ﬂ‘j ENDO3130
" CHDOS5140
CHDO5150
120 ':Pn Em‘rtm CHDO5160
uunq..:wuu CHNDOSLTO
CNDO5180
CNDO5150
L Pl CNDO5200
Ileud= u-auuuu-:xm::—f LuDos210
i.E‘lJmi CHDI5220
Mll ) 142 I=ldek LHD25230
el 1 CHDO5240
1I=MCI0 1420 CHDO5250
33 153 Mall.LAST,2 CHDI5260
152 vare (=X )eedw2 0/ (FACTIHI®(M+1+L]) CNDOSZTO
Lol J1#1k=Y CHDOS280
LETJRN CHDI5290
END CNDO5300
CHNDOS310
SJBRUITLIE HMATOJT Libis MATSP ) CND05330
IMPLIZIT REAL*B (A-HsL=1])
COMMUN/CLAALTORTI, 3) CHND 5360
=%y LHDO53TD
33 60 M=lshel2 CNDO5380

LR Lo | CHD35390



1F [KE:GT=MN) K=N

PLUINTH0. LJded=Ma K]
&0 FIAMATI"O "yl21F)

D0 60 I=LsN

PRINTSOs LolAlled sMHATOP ) yd=H KI
50 FORMAT [ I4%e%XsL2FTFab]
50 CONT INUE

PRINTTO
TO FORMATILA/)

LETJRN

END

SJBROUTINE EIGNOP [NM, RHD )
IHPLIZIT REAL®*B (A-H,0-11
COMMON/CL/ALTORTO ) 4 VECITO, TL ) |

D)« BETASQLTON o
fEISITINWITON

c THE FILLOJING DIMCNHSDONED VARIABL JUIVALENCED
DIMEISION PLTO),QITHL .
EUIVALENCE [PILi,B
ITHENS 1IN 1POSVI

=Ny
IF [N «EQe O
Wil=N-1

J=h| MR+ L.HR)
5=0. DO
20 50 I=HR.N2
50 3=S+A[1+#2.NR)
c PREPAAE FIR P
AINR+1 . NRI=0200
IF (5) 170,170.:&
60 5=5+crB
53N=+1.00
IF [8) TO.B0.83
70 SGN=-1.00
B0 snra-nsm!is; 1 -
J=55NF [SORTS+5JRTS ) — -
TEMP=)SORT(. 500+ '.,,_ LA 2
AINR 1= TERR S et
A[NR+LsNRI=JE
TR TEMP A
- w5 ———— ——————
‘; lia?lé ; I:# E m VEC TGRe
EXTRA SINGL 3! : ,

L8

30 93 I=HR, N
TEMP=0®A LT s2uNR)
Wl 1+1)=TEMP

b ot

il‘l'.lI L JINI-I

ﬁﬁﬁiﬁ"‘i‘?ﬁi‘iu YRIANYINY

l'.l‘ SUMSIM#ALJ+L T+L)®W IS )
';“-sg:wsuuw[u
t dThden
c L g P VECTOR AMD SCALAR K NOW STORED. HEXT COMPUTE 3 VECTCR
30 153 I=NR.NL
150 UL =P ILI-WTAW®ALI]
c 404 FORM PAP MATRIX, REQUIRED PART
30 Lod J=NRNL
Jd=aldi
di=d (]
33 160 I=JsNl
160 A1T#L, JelieA(Isl o li=2.D0*(WITI*QIedIn2(10)
LTD GETAINRI=B
JETASQINRI=R*3
LH0 SAMMAINR+LI=ALHA® L HA+1)
190 Ds&LN; N=1)
IETALN-L)=8

Ll ]

CHDOS400
CHDOS410
CHDOS %20
CHDO5430
CNDOS&4D
CNDOS450
CHDOS5&50
CNDOS4TO
CHDJS5480
CNDO5490
CHDOS500
CNDOS510
CNDOS580

CHDOS610
CNDA5&20
CHDO5630
CHOOSE40
CHOO5a50
CHDOS5660
CHOOS&TO
CHDOS&ED
CNDO5&90
CHDASTOO
CHOOS5T10
CNDOST20
CNDOS T30
LHDOS5T40
CHNDOSTS0
CHDO5T6D
CNDOSTTO
LNDO5TED
CNDO5T50
CHOOSE0D
CHDO5810
CHDO5820
LNDOD5830
CHIO5840
CHDO5as50
CHOO5 860
LHDO58T0
CHNDOSBED
CNDOS870
CNDO5900
CNDO5910
CHDO5920
CHDOS933
CHDO5940
CNDOS950
CHDOS9LD
CHOOS9TO
CNDOS980
CNOOS990
CHD 046000

CHDO& 100
CHDO&110D
CNDO&L120
CNDD&130
CHDOG L&D
CNDO&150
ENDIGLSD
CHDO6LTO
CHDOGLBD
CNDO6190
CHOO6200
CNDO&210
CNDOG 220
CHD 06230
CNDOS24D
CHDO6250
CHDDG 2632
CHDOS 270
CNDO&2ZBO
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00

ZL0
220

230

-

250

270

310

azo
N

3%
50

[ POSTHILTIPLA

JETASSIN=-11=3®d

SAMMALN h=AIN,N)

BETASRINI=0.D0

83J0IN AN TOENTITY MATRIX TO BE POSTMJLTIPLIED Y ROTATIONS.
DD 222 1=L«N

I0 210 J=L4H
JECE 14 ) =0.D0
JECLIs 1 1=La DD

H=N

3J4=0. 00

VPAS=L

20 TO 350
SUM=SJH+SHIFT
«J5Asl .00
SEGAMAALLI=5HIFT
PPaG
PPAS=PP=PP+BCTASQI1
PPBRA=DSORTIPPAS]
0 323 J=l.M
ZOSAP=COS5A
IF (P?B56Tela ' o —
5INA=0. D0
SINAZ=D. DI
235A=1,00
33 To 290
SINASEETAL
SIMNAZ= BETASIILY
ZO5a=PPSfPPER

NT=J+NPAS
IFINT oLTe Hi
AT=N

20 243 1=l
TE4?=20SA*VEC]
VECE1, d#l)==
VECK 1, J ) =TEM

J=5S1RAZ® [5+D1 A

GAMMAL J ) =G+U

3=DIA-U
PP=DIA®COSA-5 INASED 52
IFIlJ « NE« M} 40 TO
BETALJ =51 NA®=PP
BETASIL Ja=51 I'M.E'PP'IP
33 T0 330 -
PPAS=PP*PR4BET

3paR =15 QR b J
BETALJ )=

BETASY L J) ']
RN AL My

TEST FOR CIWYERGE iT
YPAS=NPAS+ . — :
IFIBLTASQIMY JGT. RHJSC) GO TO 370

ELSIMe 1 dm5AMY I'I+1:-+.ﬂ.ll
3ETA (M) =0.00

,ﬁm}mﬂmwmm

DOT OF CORWER 2 LY 2 NEAREST TD LIAER DIAGOIAL IN uLur.
A5 ESTIMATE OF EIGENVALUE TC USE FOR SHIE

m’iﬂﬁnim URIINYA Y

330
&J0

%10

JIF=Rl-RA2
TEMP=0SORTIDIF*0OIF+3ETASOIM) ]
1=RLZ+TEYP
R2sR12-TE4P
J1F=04B85 [AZ-RL)-2435( A2=-R2)
TFLJIF «LTa Qu200 Gu TC 390
SHIFT=R 2
30 TO 230
SHIFT=R1
EBel w150
=
INITIAL 12E AJXILTAKY TABLES REQUIRED FOR REARRAHGING THL VECTORS
20 413 J=l«N
1POSVId =)
IveISl Ji=J
1JRDLI ) =d
JSE A TRANSPUSITION SURT Tu ORDER THE EISEMVALUES
Hay

CHOD5270
LHDO&300
CHDOL310
LND06320
CHDJ5330
CHD 06340
CHDOS350
CHDJ&360
CHDO&3TI
LCHDD&3E8D
CHDO06350
CHD 05400
CHDOG41D
LNDO&420
CHOD643D
CHDO&44D
LHDO&6450
CNDO&4 6D
CRDO&%TO
CHDO&4 B0
LHOD&450
CHOO6S500
CHDO&510
CNDO&SZ0
CHDO&S53D
CHDOG5%0
CNDO&S550

cesss

CHDD6580
CRDO&590
CND26600
CNDO&&10
CNDO&620
LNDO&S3D
CHDD&G40
CNDO&550
CHDD&&BD

" CNDO&&TO

CNDD&A&BOD
CHDOLES0
CNDD&TOD
CHNDO&TLO
CNDOGT 20
CHODGT 3D
CHDD&T4D
CHDO&TSD
CHD06T 60
CHDO&TTO
CNDOGTED
CHNDAGTSD
LCHD Q680D
CHDD&310
CNDOGB20
CHNDJ&330
CHII6 340
CNOD&BS5D
[T BTN
CHDOG3TO
CHDIS 380
CHDD&ESD
CHDO&I00
CHOO&910
CHNDD&6920
CNDO&9 30
CNDI& 340
LHD 06950
CHDO&I40
CNDDBITO
CHDO&980
CHDJ&3I90
CLHNDOTI00
CHOOTOLD
CNDOTO20
CNDOTO20
LHIOT D40
CNDOTOS5D
CHDOTOA0
CNDOTOTO
CHDOTOBOD
CHDOTI20
CNDITLOO
CNDOT110

131



132

30 TO %50 CHDOTL 20
420 J0 443 J=L¢H CHDOT130
IF (EIGIJ) oLEa EIGIJ+1)) GU TO #40 CHDOT140
TEMP=ELIGIJN CHDOT150
E1SIJ)=ELGII+]1]) CRDOT L&D
EISLJFL) =T ENP CHDOTLTO
ITEMP=10RDIJ) CNDOT18)
133214 ) =13RDIJ+L) CNDOTL190
LORDE) +1 1= ITEMP CHDOT 200
#40 CONTINJE CNDOT210
450 Med-1 CNDOT220
IF{4 «NE. 0] GO TO 420 : CNDOT230
IF(NL «EQ« 0) GO TO 510 : CNDOT240
30 500 Lsl.N1 CNDOT7250
4v=10RDIL) CHDOT260
APl PISVINVE CHDOT2ZTOD
IFINP . EQ. L} GO TO CHDOT280
LV=1VPOS (L} CNDOT290
IWPISINP I=LY CNDOT300
IPISVILV I=NP CNDOT310
20 493 I=1.N ——ee= CNDOT320
TEMP=VECIl+L1 LKDOT330
VECL 1, Li=VE CNDOT340
90, JECL Ly NP )=TE CHNDOT350
300 CONTINJE CNDJT369
510 ZONTINJE 1 iy ' CHDATATO
c dAZK TRANSFORM OF THE, TRIPL AGONAL MATRIX CHDOT340
32 573 NRR=LgH | ¥ \ CHDOT390
LNl CHDIT40D
529 A=4-1 CHDAT410
iFLK JLE« O} CHDAT420
Sud=u. D0 CHDOT430
JC 540 1= ! LCHDOT440
540 SUMsSUM+VECLL 4 , Y CNIOT450
SUM=S5IH+5UM i CHDAT460
D3 550 1=K, CHDOT4TO
550 JECII+1+NRRI=Y CNDOT440
30 TL 520 CNDIT490
560 LONTINUE E CNDIT500
570 ZONT INJE CHDOT510
540 AETUMN CNDOT520
END i , CNDOTS530
C ' = . I CNDOTS540
SUBRUJTIHE OVER® orio o CHDOTSTO
INPLIZIT REAL®S LN L
COMMUNS EO) F o : :
TIMMCN/CLARITOLTONLBITOTON CNDOT&10
SN/ , - CND2J080
ML/ CA,0CCB CHDOT620
SOMHON /(R , » ENERG CNDITL30
ZOMMON/C 7/RATON - CHDOTo40
4% N/ C9/D8 lnu.np 7 3y CLOSED OPEMRIAN CNDOT65D
STMENS TONBMES (18 43) , BETAD (18] CHD2TuTO
JIMERSTON GLUR8I.F2I1E) CNDO!680
:meuu um WG CANOCCE o UL yANCR oM JLTH AN 2 CHDJT590
. CNDOB250
CHDOB260
:r T 5 ! CNDOB2T0
-2 - CHDOBZBD
utmln / =25, CHDOB230
.url BETADIB) / -3l. CHOO8300

ﬂﬁﬂﬁ%ﬂ‘immmmaa B

LHD DB340
JATA BETAD(L&) /-13.065 /

CHDOBASO

JATA BETADILS) /=15.070 7 CNDOB 360

JATA BETAD(LGE) /=1B.150 / CHNDOB3TOD

JATA BETADILTY f=22.330 / m&g:m
JATA JLDENG, ELOENG/2%1ELD/S LND

JATA RHO JLE-&/ CHD 08400

c FIND MELECS AMO FILL H COREIDIASINALY WITH (L+a)/2 CNDOB& 10

: YELECS=0 CHODB420

)3 B2 I=LNATONS CHD 03432

MELECS=MELECS+#CLL I ChDOB440

LL =LLIMIN) CHNDIB4S50

JL sULIMET) CHDOB4 60

ANI=2NIT) CHOOB4TOD

2D CHDO8480

30 50 J=LLsJL CHDJB490

L=i#l

CHDOB502
IF 1L EJel) G T 12 CHDO3510



IF [LaLTa5) 33 T3 &0
AlJs JIm=ENEGIANT+ 31/ 2T 2100
33 Tu 50

0 AlJy JI=-ENEGIANL 2 1/2T w2100
33 TL 52 ;

10 alded]  =ENEGIANT L} /2T 2100

50 CONTINJE

40 ZONT INUE
JELECS = HEL EC5=CilARGE
JCoA=NELECS/2

c FJi4 AUCKEL HAMILTONI &N IN & (DFF DIAGONHAL TH40 CEMTER TERMS )

J0 90 1=2+N
K=J (1]
L=&NIK}
Ju=l-1
13 20 J=lsUL
KR=U(4)
LL=&NI KA )

Al Ji=All.J)*[EET
AlJy 10 =A1T4d0 = |
T
T0 &1 ) =0 T5D
“AlJ, =401 4d0
90 CONTINUE
30 163 I=1,
10 AlTi=41l1410
N=y
ZALL E1 C B o %
EIGENVECTORS | i ED" INTO DE! Y MATRIX (IN B}
J0 140 Is=l«N : \
20 12 Jd=]1.

110 XKX({J)® KXX(
120 ZONTINJE
30 133 J=I.N
130 3(1,d1= XKX{J)
140 CONT INUE
30 150 I=1.M
30 153 J=I,N
150 30ds L1=Bilsd)
(4 ADD V(AB) TO HCORE--C
30 170 I=l.N
TS T
HUT1=2 01N
30 163 Kasd
160 21)=2LY]
L70 ZINTINJE

c EXIT SEGHI
1F {UPTIDN.EQ. 0

c INID WIDIFICATION (uIRRE
30 283 1=1, Trl.'P'IS
LmAHILY
JeLLld( 1

i RIS SJ""J“YIEIVI“W gIne

{J IHEHII-I-ﬁlWJ.I
210 IFIK 231 GO TO 220
IFIL.EQa4%l GO TO 240

WS IIMAINgaY

0 TEMP=3L1IK)/Ll2.00
2ol CONTINUE
23 270 L=1,3
JPLEJ*L
273 JMJPLI=QLIPL)+TENP
280 SONTINUE
2790 CONT INUE
JJ 310 1=1.N
32 300 J=l«N
320 Aldye 1)=AL14d]
30 AlleD)m@il)
4 IFIPRIOPT«LE« 10GD TU 380
PRINT2Z20
320 FIRMATL/40/"+ CORE HAMILTOMIAN"}/)
<ALL SCFOJTIORLD
383 CONTINJE
4§10 CONTINJE
L = I+]

CHDI8S5 22
CHDO3530
CHDIB540
CHDOASSD
CNDJB560
CNDIBSTO
CNDOB8580
CNDOBS530
CHDDE60D
CHDOBS10
CHDOB&20
CNDO36 30
CHDDBG40
CND08650
CHDOB&ED
CNDDASTO
CHDOB6EBD
CKDO3690
CHDJBTOO
CNDJ3T10

' CNDDBT20

CNDJET30
CNDO8T40
CNDOB T50
CNDIBTED
CNDOATTO
CNDOSTE0
CKDIBT9D
CNDO8800
CNDOBAL1D
CNDO8B20
CHDOBa3D
CNDO8B4D
CNDOBBSO
CNDOBBED
CNDOBBTD
CNDO83SD
CNDOBBSD
CND08900
CNDOB310
CNDO8S20
CN208930
CHDOB940
CHDOB9S50
ENDO8960
CHDOa3TO
CHDO398D
CNDOBI9D

CNDO9130
CHDIF140
CHDO9150
CRDO3150
CKDD9172
CHOO9182
CHNDIT 1390
CNDO9200
CNDIF210
CNDO9220
CHDOZ23)
CRDO9240
CHDO3250
CHDD9260
CHDO92T0
CNDO3280
CHNDO9230
CHDO3300
CHRDD9310
CNDO9320
CRD 39380
CHDD9390
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134

ENERGY = D.DO CNDOI3400
TRAYSFER CJ1E HAMILTONIAN TO LOWCR TRIANGLE OF A CHDO9410

00 %23 1=14N CHDO9420
Afl41)=QLID CHI 09430

33 420 J=l.N CHDO9440
420 ALJdyli=Alled) CHDO9450
30 §3) l=l.N CHNDO94 50
1I=Jil CHDO94TO
Ally10=ALl+1)=BLI,10#GII1,0111%0.500 CHNDO9480

DO 430 K=l.N x CHD 09490
Jd=J K} CNDO9500
&30 ALL10=ALT T I#BIKKI*GILTsdd) CHDO9510
4=y =1 CHOO9520

DO &#43 I=L+NH CHDO9530
1i=ull s CHDD954D
LL=1+L CNDO9550

00 &%) JaLL.H CHND 09560
Ja=Uid CNDO?5T0

+%0 ALJs1i=aldy 1 )=Bis CHD 9580
1KD0 HIDIFLICATIJS ; CHND 23590

IF (OPTION. EQ.CRDUT SU_T0 49 . CHDO3600

30 480 11=1.%4 \ CHNDO961D
JK=ANILT ) — CHDI9&620
IsLLINLITN CHDO9530

IF [RsEQel LCHDO?640
PAASBI 1. DI#BL T CHND 9650

ALl 1l =Allel CHD 09640

J0 470 J= CNDO3&TO
1Pd=1+d ; -y CHDO9580
ALIPJ; 1PJImAl TeGT 0 (11017008 CHDJ9 690
LF2Z{K )/ 50D TVES: ] CHNDI9 TOD
%70 ALLPJRI) CHDO9TLO
1l=1+1 CNDO9T20
12=1#2 CNDO?T30
[3s]1+3 - ARAY CNDO9T4D
Al125;110=4002,1 'y I CHNDI9T50
A013,000=4(]3s 1 } | CNDIFTED
Al13,12)=A013 ] 0 CHDI9TTD
480 ZONTINJE CNDO?T80
450 LONTINUE CNDI3T0
23 500 I=l«N £ CHNDO9 300
500 ENERGY=ENERGY +0.500%03%3 CHD D7 310
23 505 I=1.NM CRDO?820
Ll=l+l CHDI?330

20 505 CHD 33840

505 ENERGY=EN CNDO?35D
IFIDABSHE Ol ENS Tl W e L e CHDI986D
LFiDaBS E GESE . CHDOFETD

530 PRINTS 4 ™ CNDO938D
560 FIINATL/ /L - "y TT0,"EMERGY SATICNDO9B%D
IFIED M’-fﬂ Tha® . CHDO9900
I=11111 CNDO9910

30 TO 1570 CNDJ9920

550 11=12¢1 '3

REImININT

F Ly 35050y Y=00L 5UAY 16T EP5) GI TD 153
EMER GY = 5U4YY " CHDI9 390

RINTL 520 YY =1 L7 CHO10J00

5 ‘ ‘ : CyDL10210
2 Tofsda ; CHO10020

5 LS CHD10030
SIMY YR Jad CND10040
11=2 CHD10050

1550 ELDENS=ILJIENS CHDL 006D
ILDENG =ENERGY CNDLOaTO

1F (Z«LE«IT} GITO 6132 CNOLOQED

1F (2 EJ=1T#1 ) PLINTS41s ENLRGY CHDLDOSD

G4l FIAMATI/Z10%, "ELECTRINIC EHERGY ="4F 175" AaUa' oL/ 4%, TT0, "#+++ LNDIOLOD
#¢ ENEIGY NOTV SATISFITD #4421 /) ChD1O11D

P SYSMETRIZE F FJR PRIGTIRG (AATRIX A) CHO10L22
L1570 20 553 1=1.M CND10130
32 532 Jd=1.H CHNOLO140

530 AllsJdimaida1l CHO10159
slU ZLUTINJE CHD121uD
=4 CHDL1O0LT

ZALL CIGHILINARAJD CHDOLDLED

IF (2e LELITE GJ Td w3 CHI10L%0

L IFIPETIPT LT L1GD T2 650 CHDLJ223
PRLATSSD CHOLlD21)

233 TIAMAN L/l + ElGELVALULS Aud EISEINECTORS') cNI12229
TALL STFMUTIL.20 CNDLD230

640 ZINTINJE - ] CHOLID2%0
c Z1EECTIRS (IN 21 ARE CONMVERTED INTO JENSITY MATRIX (1IN 81 CNDLO25D



30 w81 =l
33 5ud Jd=l.U
AAX(J) =020
3] 5652 K=1,JC0CA
L5 LAN(J) s ANXLJIedlLeR )P0l d R I%2.000
250 ZOUTINJE 3
33 8T J=lN
uTd dlldl= EXX(D)
383 ZUNT.MJE
30 690 I=lsd
32 653 J=14M
530 3lJali=BilIsd)
IF ({2 LEa1T1 30 Td #i0
SALL ZPRINT
ICTJAN
CND

$JORLIT LHE E1GHCLAP
1MPLIZ1T REAL®d_LAS
I SL LB T, IO p
:?m.mnwu: 1] o\ D TALTOISBEIAS 30 7C) 451 TC)
INTEGER PePL
L35ICAL TRA
33 22 1=1,P
20 GU11=BL1.1)
SR=. 5
33ll=1.P
J021=1,P
2 XM1,4J)=0.
L Xi1+10=1220
2344=1,9
5 TRANSF=.F
2361=2.P
Il=1=1
12=1+1
33ad=1.11
IFLDABSIAI1.d)
TIANSF = TRUE.
I=2, D0®BIT4d0
=30 4)1=511)
52sl FISIGNIDS IR
S1=52/05SRTI2.
o T{L.DJ-S1*5Li .
LeISRTHL :
A=l 2 #L-ReS 05 Gt
3fdi=ct
3ili=3I
Jll.JI'“
1FLJ-EQS

Ji=J=1 -
1294=1.d1 |
a=dlJds K]

Y Jpnd =L ¥BI] RIS

8 31 K)==dese Iﬂu*u
T iF EJe 11135

#YINININYINT

J-ul:full Kie5
1o !ll . l'-ﬂsfﬂtllﬂi’l’.

aﬁ%‘a‘ﬁ”ﬂjw URIANYINY

LT Kfll"i‘i"i"l:

L J3L13ks L.P

Ad=X(ksd )

Klke J) wWoC#X (Ko )*5
13 L(Ky 1) ==amSeX[R, L1%L
6 ZONTINJE

1FI TRANSFIGOT 5
4 3A=SRS1L0.02

Plep=1

JA151=14+71

s4ax= LELY

Jilodsl.P

IFIGId ) a3EGHAX ) GUTL L

SHEX=3 141

L=l

CHDL0269
LND10270
CND L3230
CHOLD290
CNDLI2332
CHD1 2313
CHNDLa320
CHD133a2
CNDLI34
CHD10350
CND13350
CHO10370
CHD1038D
CNDLO390
CHDL12403
CND 13410
CHC10420
CHDLO&40

CHDLO492
LNOL0500
CHD10%53
CHDLO%ud
CHOLO520
CLND10530
CHDLO540
CHD10550
CHRDLO560
CHDLO5TD
CND105B2
CHNDLOS90
CHOL 0600
CNDLD&LD
CHD10&20
CHD10w30
CNDLO640
CND10&50
LHO10a62
CHODLO&TO
CHDLO&BO
CND10O63D
CHDLOTOO
CHOLOTL)
CND1OT20
CHDLOT3
CH21074D
CHND1OTS5D
CHDLOTED
CHD1OTTD
CHD1OTED
LHNDLOTD
CND1080d
CND12819
LHDLI32)
CHD12830
CNDLOd%0
CHD12350
CNO10ded
CNDLlDBTO
CNDL10BAD
CNDLD390
CHND 10900
CHDL1O71Y
CHD1D923
CHD10930
CNDLO943
CHD10950
CHD10960
CHND109TO
CHDLO98Y
CHDLO990
CHD11032
CHDL1D10
CHDlLOZO
LHDL123D
CHDLL1O%D
CND11052
CHIL1d6d
CHDL12TD
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L S

aWWﬁ"ﬁ’mﬁJ‘mqwmaﬂ

c

le

15

Bl

w0
20

'.'lﬂl

60

‘.I'ﬂ

40

30

10

ZONTINJE

IS EI Y
Glli=3Maxl
J2L5K= L. P
d=XiKs 11}

E(Ry 1D =XIKeL)
KldoLl=d
AETJHAN

END

SJBRUJTINE CPRINT

IMPLICIT REAL®E (A-H,0-Z1
COMMLN FCO/ERS
SOMMUN/CLFALTO, T4 BL TG TO)
SOMMLNSCZICE 35,30 4 ANL 2SI
SINNCNFEICZE 351 » I TD U
ZOMMON/ CAJELLL3) b
SOMMON/CB/GIAS, 351,
SINAUNSCTIANATUMS , C
COM¥ON/C9/0PT IO

1y ENE

INTCLLER CAARG
JIMCHE TuA DPA
JIMENSTOIN AT
JATA ATENGIL) /=03t
JATA ATE4S( 3 :
JATA ATEYGI -

JATA ATENGIS L
JATA ATENG
JATA ATENGIT)
JATA ATENGIA) 4
JATA ATENGL LW
JATA ATENHGITL )}/
JATA ATENGILZ)
JATA ATENGILD
JATA ATENGL
ILTA ATENSITS )i~
JATA ATEAGILu /8D
JATA ATENG LT LS1e
1F (07 TId4. EJCND
ATEN Sl & 0==1aL 219
ATENGIS ) ==2. 872 a0
ATENGI 61 =5, 9343954840

ATENGIT)==10.6T 3174
ATENGI8)==17.292
ATENGL 9)mmdoe
ENERG= ENERI
K=NA TO Y 5=
1FLPAT 2P

PRINT4D il
FOAMLN [/ 51

=ALL SCFOJ
I3 50 1=1y
L=l#l

JJ - H] JlL.H-l

R 5

FRI 1 EHE\HEHEP-H?
FIRMATI/'D JCLEAR REPJLEICH ENERGY =* FIE-#!

EVERGY =EMERGY=ATENGLANTI]

PRINTBDs ENHERGY

TOAMATILAN,* BINJIING EMEKGY =" 3FLlZahs" Asie®d
1FIPRIDPT.EJ. 21GOTO330

231INTAS

FIRMATL/ SLEX " VALENCE CLECTRIN JENSITY®'/)
33 L1 1=1.NATOMS

Tee = 0e20

LLeLLINLTD

JusJliMLl

47 79 J=LL+JdL

Tord = TCIa#didad])

4sl=iNil)

ALINTLO0.  T4ELDAHL D, TCHG

FIAMATI1200 AL aFlSe=]

LELLIN=TCHG

=dNT INJE

33 123 l=1.3

351 e HELECS,OCCAOCLE

RuY s ENERG

1AN
CPEM, 1 AN®BD

Asley

CNDLLO80
CHDL10%0
CHDL11u0
CHO11L1D
CHal1lLl0
CHD1L13D
CRO11140
CHDL1L150
CND111l60
CNDLL1TO
CHNIL11%0

ChDll230
CHDL11250
CHDL1l260
CHD1L2TO
CNECL1240
CHDL12B0O
LCHOLLZ90
CNDLL30O
CHDLL310
CHD11320
CHD1133D
CHOLL3&D
CHD11352
CHNDLL36D
LHDLL3TD
CHDLL 380
LHDLL39D
CHO11400
CHDLL410
CHOLL420
CADL1430
CROL1440
LHILL450
CHDLL462
CHOLL14TD
CHOLL48D
CHDOL14%0
ChD11500
CHDLL5L1D
LHD1L520
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APPENDIX C

This program was written for generating cartesian coordinates
of glycine zwitterion and water as the input for CNDO and ab initio
subroutines for tranformation
of the needed parameters

for glycine and water al m by the data statement.

The following is the
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