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X2 1 1.0 2 90.0
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rCN=1.090

rCH=1.450
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31.8. 000 0OODOOOOOO

gbooboooooboooobooboobobooboooboobooo

oo 3-30000b000bo0oo
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oo

H Li Be B C N (6] F Na Mg Al Si P S Cl
H |0.75 1.64 1.33 1.19 1.09 1.00 0.96 0.91 1.91 1.71 1.58 1.48 1.41 1.33 1.27
Li 2.81 2.47 2.05 2.01 1.75 1.59 1.56 2.88 2.76 2.64 2.52 2.44 2.36 2.33
Be 2.12 1.90 1.70 1.50 1.40 1.37 2.62 2.50 2.38 2.26 2.17 2.09 2.06
B 1.68 1.57 1.39 1.34 1.31 2.35 2.23 2.11 1.99 1.91 1.83 1.80
C 1.54 1.45 1.40 1.36 2.31 2.19 2.07 1.95 1.87 1.79 1.76
N 1.41 1.40 1.39 2.29 2.17 2.05 1.93 1.85 1.77 1.74
o 1.40 1.38 2.27 2.15 2.03 1.91 1.83 1.75 1.72
F 1.34 2.25 2.13 2.01 1.89 1.81 1.73 1.70
Na 3.13 3.00 2.84 2.72 2.64 2.56 2.36
Mg 2.90 2.72 2.60 2.52 2.44 2.23
Al 2.60 2.48 2.40 2.32 2.12
Si 2.35 2.28 2.21 2.07
P 2.21 2.14 2.10
S 2.06 2.03
Cl 1.99
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; 04
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#P  Opt=z-matrix HF/6-31G(d) ; 03

; 04
Geometry Optimization for CH3Cl ; 05

; 06
0 1 ; 07
Cl ; 08
Cl2 1 12 ; 09
H3 1 3 2 a3 ; 10
H4 1 3 2 a3 3 120.0 ; 11
H5 1 3 2 a3 3 -120.0 ; 12

;13
r2=1.760 ; 14
r3=1.090 ; 15
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;17
--Link1-- ;18
%chk=/shome/rikou/sophia/g98/ch3cl ; 19
#P Freq HF/6-31G(d) Geom=check ; 20

;21
Frequency Calculation for CH3Cl ;22

;23
0 1 ; 24

;25
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#P SP MP2/6-311+G(2d,p) Geom=check ; 28

;29
High Accuracy Single-Point Calculation for CH3Cl ; 30

;31
0 1 ;32
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U 3-17. dgooobgoooboobboboobognn

goooboogboooboobobbobooobooboo
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(go.sh)

gboobooooobooboocew+z00o0boobooooobO
gooobooobooboooboobooboobobooboobooo

#!/bin/csh

G98 h2o.dat
G98 hf.dat hf.out
G98 ch3cl.dat

h2o0.out

ch3cl.out

;01
;02
;03
; 04

gooogao

O
g

OoooOooobOoooOoOoag
OO0ooOooogdOooOooOOao

O
O

0000 g980 O
0oO0oo0ooO

sophia@sagami [2]
sophia@sagami [3]

=> chmod

=> nohup

go.sh +
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oooobog 3-170 020040 0000000000DO00ODOD0ODOOODOODOO
oo

3.22. J00O0OODOOOOOOOOO

000000 o0DOOoDbO0OO0oDODO0oo0DoDOoDOOoOn0D pps0D00O0DbODOODOOODOO
OO0 wx OOODODODOODOOODDODODODOODODODODODOOODDODODODOOODOO
Oo0oooooDooooooooooooooao
/sophia@sagami [5] =>ps ux +

1
USER PID %CPU MEM VSZ RSS TTY S STARTED TIME COMMAND
sophia 11584 68.0 666M 20M ttyp3 R 18:16:30 :06.39 /usr/local/g98/1502.exe
sophia 11543 2.15M 384K ttyp3 S 18:15:48 :00.05 -tcsh (csh)
I
I
)

~

o o o
o o o

0
0
sophia 11560 0 2.41M 440K ttyp3 18:16:28 :00.02 csh -f /usr/local/bin/G98
sophia 11558 0 2.15M 184K ttyp3 18:16:30 :00.00 sh -c /usr/local/g98/1l1l.exe
0
1

%
1
0
0
0

sophia 11568 0.0 0 102M 904K ttyp3 18:16:29 :00.03 /usr/local/g98/g98

oo ocoow

sophia@sagami [6] =>

gboooobooobooobos3-oooogoon

0 3-8.ps0000D00O0D0OOOOODOO

USER :0Do0ooo

PID 0000 1D

%CPU :CpUODODO

%MEM :0Do0ooooo

VSz :00o0boo0oboog

RSS :0D0o0boo0ooboog

TTY :0o0o0o0obo0oobooooboon
S :0o0o0obo0og (ReO0QO,s: g0, :0O000O O)
STARTED 00000000

TIME :cpun0onOO
COMMAND : 00O O0O0D0ODOO

0000 ID(PID)D0 00000 O (S)000 0O (COMMAND)OCPU O O O O (TIME)
00000000000 Gaussian98 00000 IDO 11584 00 0 03:06.390 0 0
000000000000 00000000000mMO00O00No0oooooon

[sophia@sagami [6] => kill 11584 + ]

kingooogooooooo epIDOO0DOOOOODOO0OOO0ODOOODLODODDODOO
gbogboca+CO0Dgooooooobogonog
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gbooobooooboobobooobooboobooobobobooboobooobnob
gooobogobooooobooboboo

gobooooooobogoobootboooboobobooobobooboono 3-190000
goooboobooboooboobobooboobooboooo

O oo g

O 3-19. Gaussian 98 0 0 O O OO [1]

oodd o O

L0 ocoooo0oO0oo0OoOO0oO0oDOoOOocO0oOOOOoO0ODOOOODnOOO
oooooooooooan

L1 oooooo0oDOOoOoO0oDOoOoOoO0oDOOoOoODbOOoOOoOODbOoOoOao
oooooOoOoooOoooao

L101 oooooO0oo0oOOoO0oooOOoO0ooOoOOoO0oo0oan

L102 Fletcher-Powell D D 000 00D0ODDODODOOOODDDODO
0oo0ooooo

L103 BernyDOOOOOOODDOOODODDOOOOOOOOODO

L105 Murtagh-Sargent 0 0 0D 00D 0 O00DDODDOOOOOODDOAO
goo0oooDoOo0o0oooooooOoooobDoo

L106 gooooooOo0oOooooooooooooooooao
ooooo

L107 Linear-Synchronous-Transit (LST) OO0 OO DO O0OOOO

L108 oo0o0o0oooDoDooOogooooDooao

L109 Newton-Raphson 0 OO 0O 0O0OO

L110 0ooo0oD2000000000000DDOO

L111 oo0od0obobO 2000000000000 O0DODODOO

L113 ooooooDoOo0ooooooDoOo0oOg EFO00O0O

L114 0000000 EFO00OO0OODODOOOOOODODOO

L115 Intrinsic Reaction Coordinate (IRC) DO O OO OODOOO
O
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0 3-19. 00O

oodd o O

L116 Self-Consistent Reaction Field (SCRF) 0D O 0O O O0OO0OO
ooooDbooo

L117 Post-SCF SCRF O O

L118 Trajectory O O

L120 ONIOM O O

L202 oooOoO0cO0O0OO0OO0O0OOOO0OO0ODOOOOOOO0O0an

L301 ooooooan

L302 ooooO0oO0O0OOoOOoO0OO0OOOoO0oo0aon

L303 oooooooaon

L308 Dipole Velocity O 0O O

L309 Effective Core Potential (ECP) O 0O O 0O O

L310 20000000 (spdf, ina primitive fashion)

L311 20000000 (sp)

L314 20000000 (spdf)

L316 2000000DOOO0O0OO

L319 10000000 (for approximate spin orbital coupling)

L401 oooo@mMmo)ocoooano

L402 ooooobooOooOoooobobooo

L405 MCSCFOQOOonogoano

L502 SsCFPO0O0O0OOOOOOOOOOOO

L503 SCFOODODOODODODOODOOODOU Direct Minimization
ooono

L506 ROHFO OOO GVB-PPOOODOO

L508 Ooooo Sscr,ODDOODO

L510 MC-SCF O O

L601 PopulationO OO OOOOOOOOOOOOOOO

L602 1000000 oboboooogoooobooo

L604 ooooooooooooboo

L607 Natural Bond Orbital (NBO) 0O O

L608 ooooooOoO0O pFTODODOODO

L609 Atoms in Molecules (AIM) 0O O

L701 100000100000 2000000

L702 200000100000 2000000 (sp)

L703 200000100000 2000000 (spdf)

L709 ECPO0O00OO0OO0OOODODOOOOOOODDO
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0 3-19. 00O

oono o 0O

L716 oooooDooOobooan

L801 2000000000000

L8802 OgOo0O0O0O0Od (N3 in-core)

L803 Complete Basis Set (CBS) O 0O O

L804 oooao

L811 oobooooooMP20 2000000000000

L901 2000000000

L902 Hartree-Fock O 0D OO O QOO OQOOO

L903 Old In-Core MP2 O [

L905 o0 Mp200

L906 Semi-Direct MP2 O [

L908 O O Outer Valence Green’s Function (OVGF) O O

L909 gOd OVGF OO

L913 Post-SCFOOODODODODODODODOOOODOOO

L914 CI-Singles, RPA, Zindo O O OO OO OOSCFODOOO

L915 S000000000 (MPS5, QCISD(TQ)O BD(TQ))

L918 obooooooad

L1002 CPHFOOOOODODOOODOOODOONMROOODORDO
ooao

L1003 CP-MCSCFO DO OODOODbOOODDOOO

L1014 Cl-SinglesO 200 000000DO0O0O0O0O0

L1101 1000000000

L1102 oooooooan

L1110 200000000 rxODOOOODOOODOO

L1111 2PDM O Post-SCFOODODOO

L1112 MP20O 200000

L9999 oo0ooOOooOOooOOoODOOoOOOOoOOoOOoan0

3.3.2. J0O0O0O0OODOOOOOO

UO0OO0HFe6e-31GIOIDOIDODODODODODODODOOODOOODODbDOODO
g320000000000000D0D0DMO0DO0O0DO0O0O0DODODOME3)0 Z-matrix
gaooo)ybooobboob 2b000b0oboboobooboooobsasnonboon
gobooboooobooboboogoboobobooobobooboobooboobnon
goooboooboboooboobobooobooboboobo200b000bO
goooboobo0 3-100b00btzZmatrix OO0 O0ODODOODOODOOODOODODO

24



ooooono

0320 00000000 C0CODOOOOOOODOO
$rungauss
%chk=/shome/rikou/sophia/g98/h2o
#P SP HF/6-31G(d)

Single-Point Calculation for H20

0 1
O1
H2 1 rOH

H3 1 rOH 2 aHOH

rOH=0.960
aHOH=100.0

goboooooogob 1skBOOODODO0oO0oOOoOOoobDOoOooDOobOooobooOoobDnO
gooobooobooboooboooboon

Entering Gaussian System, Link 0=/usr/local/g98/g98

Initial command:
/usr/local/g98/11l.exe/home/work/sophia/sagami.7152/Gau-7158.1inp
-scrdir=/home/work/sophia/sagami.7152/

Entering Link 1 = /usr/local/g98/ll.exe PID= 7175.

Copyright (c) 1988,1990,1992,1993,1995,1998 Gaussian, Inc.
All Rights Reserved.

O00OGaussian 980 0000000 ODODOODOOOOODODOODOOOOODOO
Uo0oo0ob0o0boO0obO0oo0bDo0obD0oDb0 GaussianODO0O0OOoOOoOooOOooOoOOO
oo

Cite this work as:
Gaussian 98, Revision A.11.3,

M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria,

M. A. Robb, J. R. Cheeseman, V. G. Zakrzewski, J. A. Montgomery, Jr.,
R. E. Stratmann, J. C. Burant, S. Dapprich, J. M. Millam,

A. D. Daniels, K. N. Kudin, M. C. Strain, O. Farkas, J. Tomasi,

V. Barone, M. Cossi, R. Cammi, B. Mennucci, C. Pomelli, C. Adamo,

S. Cclifford, J. Ochterski, G. A. Petersson, P. Y. Ayala, Q. Cui,

K. Morokuma, N. Rega, P. Salvador, J. J. Dannenberg, D. K. Malick,

A. D. Rabuck, K. Raghavachari, J. B. Foresman, J. Cioslowski,

J. V. Ortiz, A. G. Baboul, B. B. Stefanov, G. Liu, A. Liashenko,

P. Piskorz, I. Komaromi, R. Gomperts, R. L. Martin, D. J. Fox,

T. Keith, M. A. Al-Laham, C. Y. Peng, A. Nanayakkara, M. Challacombe,
P. M. W. Gill, B. Johnson, W. Chen, M. W. Wong, J. L. Andres,

C. Gonzalez, M. Head-Gordon, E. S. Replogle, and J. A. Pople,
Gaussian, Inc., Pittsburgh PA, 2002.

U000 Gaussian 98U 0D OO DODOODDODOOO0DODODOODOODOOOOODOODOO
goboobooooboobotbooobooboboooboboobDobooboobnb
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oooobooooboooboo
oboooooboooboobooboon

khkkkhkkhkhhkhkhhkhkhhkhhkhkhdhkhhkhkdhhkhkdhkhhkhkhdhkhhkhdhkhdhkhdkhkkhdhxk

Gaussian 98: DEC-AXP-0OSF/1-G98RevA.11.3 5-Feb-2002
28-Aug-2002

IR S SR EEEEESEREEEEREEEEREEREEREEREESEEREEEEEESEEEEE R SRS SR

$chk=/shome/rikou/sophia/g98/h2o

Default route: MaxDisk=2GB

1/38=1/1;

2/17=6,18=5,40=1/2;

3/5=1,6=6,7=1,11=9,25=1,30=1/1,2,3;

4//1;

5/5=2,32=1,38=4/2;

6/7=2,8=2,9=2,10=2,28=1/1;

99/5=1,9=1/99;

Leave Link 1 at Wed Aug 28 20:00:46 2002, MaxMem= 0 cpu: 0.1
(Enter /usr/local/g98/1101.exe)

Symbolic Z-matrix:

Charge = 0 Multiplicity = 1

o1

H2 1 rOH

H3 1 rOH 2 aHOH

Variables:
Constants:

rOH 0.96
aHOH 100.
Leave Link 101 at Wed Aug 28 20:00:48 2002, MaxMem= 8388608 cpu: 0.1

gobobboooboobooboobuoobuoobuooboobobobooboon
gbooobooboboooooobuoobuoobmuooboobooboboobon
goboboboooobooboobuoobuoobuoobuoobobboobon
oo b4000000000000" 0004
ooo0oo0bboO0oo0o0o00o0obo0ommbooobooo0obO0o00 Z-matrixd OO
0000bO0o00000o00oo0o0oo0oo0obO0obO0Ob Z-matrix orientation O Standard
orientation 0 20 000000 0O0OO

(Enter /usr/local/g98/1202.exe)

Z-MATRIX (ANGSTROMS AND DEGREES)

CD Cent Atom N1 Length/X N2 Alpha/Y N3 Beta/Z J
1 1 o
2 2 H 1 0.960000( 1)
3 3 H 1 0.960000 ( 2) 2 100.000 ( 3)

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 8 0 0.000000 0.000000 0.000000
2 1 0 0.000000 0.000000 0.960000
3 1 0 0.945415 0.000000 -0.166702

Distance matrix (angstroms) :
1 2 3
1 (¢] 0.000000
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2 H 0.960000 0.000000
3 H 0.960000 1.470805 0.000000
Interatomic angles:
H2-01-H3=100.

Stoichiometry H20
Framework group C2V[C2(0),SGV(H2)]
Deg. of freedom 2
Full point group c2v NOp 4
Largest Abelian subgroup c2v NOp 4
Largest concise Abelian subgroup C2 NOp 2
Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 8 0 0.000000 0.000000 0.123415

2 1 0 0.000000 0.735403 -0.493661

3 1 0 0.000000 -0.735403 -0.493661
Rotational constants (GHZ) : 741.4298365 463.6088479 285.2468031
Isotopes: O-16,H-1,H-1
Leave Link 202 at Wed Aug 28 20:00:49 2002, MaxMem= 8388608 cpu: 0.2

goboooboooboog@onoooboo@i)ooooogboge3ionpoo
gooooobo(4onpoobobooobbooobobboboobomobood
SCFO O (Lso2)yboooogano

(Enter /usr/local/g98/1502.exe)

Warning! Cutoffs for single-point calculations used.
IExCors= 0 DFT=F Ex=HF Corr=None ScaHFX= 1.0000

ScaDFX= 0.0000 0.0000 0.0000 0.0000

IRadAn= 0 IRanWt= -1 IRanGd= 0 ICorTp=0

Using DIIS extrapolation.

Closed shell SCF:

Requested convergence on RMS density matrix=1.00D-04 within 64 cycles.
Requested convergence on MAX density matrix=1.00D-02.

Requested convergence on energy=5.00D-05.

Integral symmetry usage will be decided dynamically.

Keep R1 integrals in memory in canonical form, NReg= 844255 .
IEnd= 6096 IEndB= 6096 NGot= 8388608 MDV= 8369040
LenX= 8369040

Symmetry not used in FoFDir.
MinBra= 0 MaxBra= 2 Meth= 1.

IRaf= 0 NMats= 1 IRICut= 1 DoRegI=T DoRafI=F ISym2E= 0 JSym2E=0.
Cycle 1 Pass 1 1IDiag 1:
E=-0.849452825999712D+02
DIIS: error= 2.74D-01 at cycle 1.
T= 2823. Gap= 0.655 NK=0 IS= 1 IE= 19
NO (<0.9) = 0 NV(>0.1)-= 0 5.00e < EF 0.00e >EF Err=2.3D-13

RMSDP=2.60D-02 MaxDP=1.98D-01

gboogobogoboob scrRObdbooboooboonn
gbodbogdebdbuobon0SCFOU00O00bmuobuobuooboboooon
gboogoood

Cycle 6 Pass 1 IDiag 1:

E=-0.851890443515554D+02 Delta-E= -0.000006717599

DIIS: error= 9.67D-05 at cycle 6.

Coeff: 0.199D-03-0.296D-02-0.531D-02 0.191D-01 0.121D+00-0.113D+01
RMSDP=2.90D-05 MaxDP=2.06D-04

SCF Done: E (RHF) = -76.0096361192 A.U. after 6 cycles
Convg = 0.2897D-04 -V/T = 2.0025
S**2 = 0.0000
KE= 7.581875927738D+01 PE=-1.988293227628D+02 EE= 3.782151913383D+01
Leave Link 502 at Wed Aug 28 20:01:05 2002, MaxMem= 8388608 cpu: 0.2
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0000000000000 O0000SCFDone’D 000000000 D0O0DOOO
0000000 0000000 Hartree-Fock O OO O -76.0096361192 Hartrees O O
D00000O00D000000O00 Hartree\dJOODODODOODODOODOO O] Hartree
00 2.6x10°kImol' 000000000 A-1000DO0

0000000 Mulliken Population 0 0(L601)0 00000000000 O00O0O0
00

(Enter /usr/local/g98/1601.exe)
Copying SCF densities to generalized density rwf, ISCF=0 IROHF=0.

E o e R X R

Population analysis using the SCF density.

khkkkhkkhkhkhkhkhhkhkhhkhhhkhdhkhhkhkhhkhkdhkhhkhkhdkhkhhkhdhhkhdhkhdkhkhdkhkhhkhhhkhdhkhhkkhdkhkddkhdkrx

Orbital Symmetries:
Occupied (A1) (A1) (B2) (A1) (B1)
Virtual (A1) (B2) (B2) (A1) (B1) (A1) (B2) (A1) (A1) (A2)
(B1) (A1) (B2) (A1)
The electronic state is 1-Al.

Alpha occ. eigenvalues -- -20.56341 -1.34436 -0.69681 -0.57983 -0.49954
Alpha virt. eigenvalues -- 0.20925 0.30291 1.00223 1.13295 1.16653
Alpha virt. eigenvalues -- 1.18431 1.37609 1.45190 2.00814 2.03804
Alpha virt. eigenvalues -- 2.06292 2.62031 2.93184 3.96023
Condensed to atoms (all electrons):
1 2 3
1 O 8.329483 0.264171 0.264171
2 H 0.264171 0.328180 -0.021264
3 H 0.264171 -0.021264 0.328180
Total atomic charges:
1
1 0] -0.857825
2 H 0.428913
3 H 0.428913

‘Total atomic charge’0 0 0000 0O0O0DOOOODDODODODOODODODOODODOODODOO
RN

Sum of Mulliken chargess= 0.00000
Atomic charges with hydrogens summed into heavy atoms:
1
1 0] 0.000000
2 H 0.000000
3 H 0.000000
Sum of Mulliken chargess= 0.00000
Electronic spatial extent (au): <R**2>= 18.9935
Charge= 0.0000 electrons

Ubo0o0boo0oo0boobo0o0ob0obO0o0obO0o0DO ‘Dipole moment’0 000 0ODODO
O0D00OD0 Standard orientationJ 0D 0 00D 000 ODOOOOOOODOO

Dipole moment (Debye):

X= 0.0000 Y= 0.0000 Z= -2.3045 Tot= 2.3045

Quadrupole moment (Debye-Ang) :

XX= -7.2331 YY= -4.3366 Z27Z= -5.8557

XY= 0.0000 XZ= 0.0000 YZ= 0.0000
Octapole moment (Debye-Ang**2):

XXX= 0.0000 YYY= 0.0000 Z2727Z= -1.5398 XYY= 0.0000
XXY= 0.0000 XXZ= -0.3968 XZ7Z= 0.0000 YZZ= 0.0000
YYZ= -1.3644 XYZ= 0.0000

Hexadecapole moment (Debye-Ang**3):
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XXXX= -5.2133 YYYY= -5.6409 Zz2ZzZ= -6.1424 XXXY= 0.0000

XXXZ= 0.0000 YYYX= 0.0000 YYYZ= 0.0000 ZzZZX= 0.0000

Z7272Y= 0.0000 XXYY= -2.0373 XXZz= -1.9542 YYZZ= -1.5821

XXYZ= 0.0000 YYXZ= 0.0000 ZzXY= 0.0000

N-N= 9.179408232392D+00 E-N=-1.988288256635D+02 KE= 7.581875927738D+01
Symmetry Al KE= 6.772076344326D+01

Symmetry A2 KE= 4.404987791066D-35

Symmetry Bl KE= 4.561142295195D+00

Symmetry B2 KE= 3.536853538920D+00

Leave Link 601 at Thu Aug 22 13:51:46 2002, MaxMem= 8388608 cpu: 0.4

gboobooobooboobobooobO0oobobogeessss)o

(Enter /usr/local/g98/19999.exe)
1¥1¥GINC-SAGAMI¥SPYRHFY6-31G (d) ¥H201¥SOPHIA¥28-Aug-2002¥0¥¥#P SP HF/6-
31G(D) ¥¥Single-Point Calculation for H20¥¥0,1¥O¥H,1,0.96¥H,1,0.96,2,10
0.¥¥Version=DEC-AXP-0OSF/1-G98RevA.11.3¥State=1-A1¥HF=-76.0096361¥RMSD=
2.897e-05¥Dipole=0.6945273,0.,0.5827776¥PG=C02V [C2(01),SGV(H2)]¥¥@

U0D0O0D000D000D00OD¥HF=-76.0096361 00000000000
gooobooboobobooboobobobooboobooboogob«ecrun )
ooooboo

WE'RE IN THE POSITION OF A VISITOR FROM ANOTHER

DIMENSION WHO COMES TO EARTH AND SEES A CHESS MATCH.

ASSUMING HE KNOWS IT'S A GAME, HE'S GOT TWO PROBLEMS:

FIRST, FIGURE OUT THE RULES, AND SECOND, FIGURE OUT HOW TO WIN.
NINETY PERCENT OF SCIENCE (INCLUDING VIRTUALLY ALL OF CHEMISRY)
IS IN THAT SECOND CATEGORY. THEY'RE TRYING TO APPLY

THE LAWS THAT ARE ALREADY KNOWN.

-- SHELDON GLASHOW, 1979
Job cpu time: 0 days 0 hours 0 minutes 3.7 seconds.
File lengths (MBytes) : RWF= 11 Int= 0 D2E= 0 Chk= 8 Scr= 1
Normal termination of Gaussian 98.

O O O ‘Normal termination of Gaussian 98’0 0 0D 0 00000 O0O0OO0OOOOOOOO
Oo0ooooooaoao

3.3.3. 00000000

UO00HFe3lG@HID IO OIODDLDODODODLDOODOOOODODODOODOD
j2lgdjboooooboobobooboboooboobobobooboobooo
UooobO0oOooDM3)D zmatrixO (10O D) O ODODOODOO 100000000
oooobogooo

0 3:21. 0000O0oODOO0O0O0QooOoooooooooao
$rungauss
%chk=/shome/rikou/sophia/g98/h2o
#P  Opt=Z-matrix HF/6-31G(d)

Full Optimization for H20
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o1
H2 1
H3 1

rOH

rOH 2 aHOH
rOH=0.960

aHOH=100.0

gbooobooobobog 3332000000000 0000000L101000O0
O0O0O0DbO0OO0O00O L103 0000 “Initial Parameters’ 0 000000 0O0O0OODODO
goooooogoag

oo
oo
oo

(Enter /usr/local/g98/1101.ex

Symbolic Z-matrix:
Charge = 0 Multiplicity = 1
o1l
H2 1 rOH
H3 1 rOH
Variables:
rOH 0.96
aHOH 100.

Leave Link 101 at Wed Aug 28 2
(Enter /usr/local/g98/1103.ex

GradGradGradGradGradGradGradG
Berny optimization.
Initialization pass.

! In
! (Angs
! Name Value
! rOH 0.96
! aHOH 100.

Trust Radius=3.00D-01 FncErr=
Number of steps in this runs=
GradGradGradGradGradGradGradG

Leave Link 103 at Wed Aug 28 2

(Enter /usr/local/g98/1202.ex
Z-MAT
CD Cent Atom N1 Length/X
1 1 o
2 2 H 1 0.960000 (
3 3 H 1 0.960000 (

goooooobooobooobao

e)

2 aHOH

0:01:41 2002,
e)

MaxMem= 8388608 cpu: 0.1

radGradGradGradGradGradGradGradGradGradGrad

itial Parameters !
troms and Degrees) !

Derivative information (Atomic Units) !
estimate D2E/DX2 !
estimate D2E/DX2 !

1.00D-07 GrdErr=1.00D-07
20 maximum allowed number of steps= 100.
radGradGradGradGradGradGradGradGradGradGrad

0:01:42 2002,
e)

MaxMem= 8388608 cpu: 0.0

RIX (ANGSTROMS AND DEGREES)
N2 Alpha/Y N3 Beta/Z J
1)
2) 2 100.000 ( 3)

gooogDb SsCFOoOo(@so2)ypboonooooDoo

U0D0O0DbO0OO000O0 Population D O(L6OHO D ODOODODODODOODOO

gooooogoboooboooban

1 000000000L701, L702, L703, L716

gooorioespbogobooboooboobobooboobnn

(Enter /usr/local/g98/1103.ex

GradGradGradGradGradGradGradG

e)

radGradGradGradGradGradGradGradGradGradGrad
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Berny optimization.
Search for a local minimum.
Step number 1 out of a maximum of 20

All quantities printed in internal units (Hartrees-Bohrs-Radians)

Second derivative matrix not updated -- first step.
The second derivative matrix:
rOH aHOH
rOH 1.10947
aHOH 0.00000 0.16000
Eigenvalues --- 0.16000 1.10947
RFO step: Lambda=-2.37065842D-03.
Linear search not attempted -- first point.
Variable 0ld X -DE/DX Delta X Delta X Delta X New X
(Linear) (Quad) (Total)
rOH 1.81414 -0.02217 0.00000 -0.01994 -0.01994 1.79420
aHOH 1.74533 0.01770 0.00000 0.10899 0.10899 1.85432
Item Value Threshold Converged?
Maximum Force 0.022168 0.000450 NO
RMS Force 0.020057 0.000300 NO
Maximum Displacement 0.108987 0.001800 NO
RMS Displacement 0.078345 0.001200 NO

Predicted change in Energy=-1.170776D-03
GradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGrad

Leave Link 103 at Wed Aug 28 20:02:16 2002, MaxMem= 8388608 cpu: 0.2

oodoooooooobooooboboooooooooooboooDoooooooad
00000 ooboDOoboDo0DD0DD0D000000d0ddGaussian 980 00000000003
0ooooooboooooodoooooo 4000000000000 00O
0 Maximum Force (0 OO D0O0OO)
ORMS Force O OOOOOOOO
0 Maximum Displacements OO0 OO0 0O00OOO0OOCODO0O0OOO

O RMS Displacements 00000000 OOOODOOODOOO
oodoooooooobooooboboooooooooooboooDoooooooad
U0 O0O00OD00O(Threshold)UD OO ODOOO MO OO (Value)d OO OO Threshold
00000000 0OGaussian 980 000 00O0OOOODODODOD0OD0OOOOOOOOO
OO0O0O0OD0OO0O0OD0OO0O0ODOOOConverged?20 0 00ODOO NOOODODODDOODOOO
0ooooooboobooobobodooooooooL0200000O00O0 SCFOOAO
ooooono

(Enter /usr/local/g98/1202.exe)

777777777777777777777777 Z-MATRIX (ANGSTROMS AND DEGREES)

CD Cent Atom N1 Length/X N2 Alpha/Y N3 Beta/Z J

11 o

2 2 H 1 0.949449 ( 1)

3 3 H 1 0.9494409 ( 2) 2 106.245 ( 3)
1godoooooobooobogorLie3goooooonod

Item Value Threshold Converged?

Maximum Force 0.005576 0.000450 NO

RMS Force 0.004380 0.000300 NO

Maximum Displacement 0.013976 0.001800 NO

RMS Displacement 0.010400 0.001200 NO
20000000 1000000000 00O0DO0DODODDODDODO00O0U0DO0DOOoOOn
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ooooboboobooboobO0O L0200 L1300 000O0DOOODOOOOO
OO0 200000Populationd 0 O0O0O0OO0DO0O

gobooboob 400000000Db00D0O0OO0O0DO0ODbDODODDODbDOODbDODO
oooobooboobooon

100 SCF Done: E(RHF) = -76.0096363839 A.U. after 11 cycles
200 SCF Done: E(RHF) = -76.0107176790 A.U. after 9 cycles
300 SCF Done: E(RHF) = -76.0107462064 A.U. after 7 cycles
4 00 SCF Done: E(RHF) = -76.0107465154 A.U. after 7 cycles

O0O000000O0D Optimized Parameters’D D0 000000000 O0OODODO
oooooooboooooooobobooooo

Item Value Threshold Converged?
Maximum Force 0.000020 0.000450 YES
RMS Force 0.000014 0.000300 YES
Maximum Displacement 0.000017 0.001800 YES
RMS Displacement 0.000013 0.001200 YES

Predicted change in Energy=-1.649134D-10
Optimization completed.
-- Stationary point found.
! Optimized Parameters !
! (Angstroms and Degrees) !

! Name Value Derivative information (Atomic Units) !
! rOH 0.9473 -DE/DX = 0. !
! aHOH 105.4995 -DE/DX = 0. !

GradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGrad

Leave Link 103 at Wed Aug 28 20:03:44 2002, MaxMem= 8388608 cpu: 0.1
(Enter /usr/local/g98/1202.exe)

Z-MATRIX (ANGSTROMS AND DEGREES)

CD Cent Atom N1 Length/X N2 Alpha/Y N3 Beta/Z J
1 1 (0]
2 2 H 1 0.947328( 1)
3 3 H 1 0.947328( 2) 2 105.499 ( 3)

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 8 0 0.000000 0.000000 0.000000
2 1 0 0.000000 0.000000 0.947328
3 1 0 0.912876 0.000000 -0.253154

Distance matrix (angstroms) :

1 2 3

1 (¢} 0.000000

2 H 0.947328 0.000000

3 H 0.947328 1.508144 0.000000

Interatomic angles:
H2-01-H3=105.4995

Stoichiometry H20
Framework group C2V[C2(0),SGV(H2)]
Deg. of freedom 2
Full point group c2v NOp 4
Largest Abelian subgroup c2v NOp 4
Largest concise Abelian subgroup C2 NOp 2

Standard orientation:
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Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z

1 8 0 0.000000 0.000000 0.114683

2 1 0 0.000000 0.754072 -0.458732

3 1 0 0.000000 -0.754072 -0.458732
Rotational constants (GHZ) : 858.6363325 440.9366692 291.3297245
Isotopes: O-16,H-1,H-1
Leave Link 202 at Wed Aug 28 20:03:45 2002, MaxMem= 8388608 cpu: 0.2

000 PopulationOD O (LeOH)D O I OOOODOODOOODOOODOODNOL9)D

(Enter /usr/local/g98/19999.exe)

1¥1¥GINC-SAGAMI¥FOpPt¥RHF¥6-31G(d) ¥H201¥SOPHIA¥28-Aug-2002¥1¥¥#P OPT=Z-
MATRIX HF/6-31G(D)¥¥Full Optimization for H20¥¥0,1¥O¥H,1,rOH¥H,1,rOH,2
,aHOH¥¥rOH=0.94732772¥aHOH=105.49949408¥¥Version=DEC-AXP-0SF/1-G98ReVvA
.11.3¥State=1-A1¥HF=-76.0107465¥RMSD=2.788e-09¥RMSF=6.116e-06¥Dipole=0
.688631,0.,0.523652¥PG=C02V [C2(01),SGV(H2)]¥¥Ye

WHEN YOU'VE SEEN ONE NUCLEAR WAR YOU'VE SEEN THEM ALL.

Job cpu time: 0 days 0 hours 0 minutes 18.0 seconds.

File lengths (MBytes): RWF= 11 Ints= 0 D2E= 0 Chk= 8 Scr= 1
Normal termination of Gaussian 98.

gpooLredoupoonpoonooobuooboobuooboobobobooboonn
good

3.3.4. 000OOOODO

O0O0O0oOobogOoHF/e31GHUIDODDODDODDODDODDODODODOODDODbDODODOO
0322000000 b0oo0obobobobooboobodd

03222, 00000DO00OOO0OO0O0OO0OO0ODDOOOOOOODDO
$rungauss

%chk=/shome/rikou/sophia/g98/h2o

#P  Opt=Z-matrix HF/6-31G(d)

Geometry Optimization for H20

0 1

Ol

H2 1 rOH

H3 1 rOH 2 aHOH
rOH=0.960
aHOH=100.0

--link1--

%chk=/shome/rikou/sophia/g98/h2o
#P Freq HF/6-31G(d) Geom=check
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Frequency Calculation for H20

0 1

22 00000D00ODO0ODODODODODODODOODOOLOOODOODOO
goooobooobo 3200000000000 100b0000000D0O00O0DO0O0
2000000000000 b00g0gbo0ooboobooobobooboobooboobnb
goboboboooobooboobuoobuoobuoobooboboboobon
googogoboooboob 33300000 boobuoobooboboboooboonn
O O ‘Optimized Parameters’0 0 0 000 000O0OO0O0OODOOODODODOOOOODODO
goooobooobooboobobobooo

Optimization completed.
-- Stationary point found.
! Optimized Parameters !
! (Angstroms and Degrees) !

! Name Value Derivative information (Atomic Units) !
! rOH 0.9473 -DE/DX = 0. !
! aHOH 105.4995 -DE/DX = 0. !

GradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGrad
goooooboooood

EE I I I I R R I I R R R I
Gaussian 98: DEC-AXP-OSF/1-G98RevA.11.3 5-Feb-2002
29-Aug-2002
kA hkhkhkkhkhkhkdhkhkhkdhkhkhkhkdhkhhkdhhkhdhkdhhkhdhhkhkhdhkdhkdhdhdhdhkdhkdhdhdhhkdhkhkhdkdhkhkhdki
$chk=/shome/rikou/sophia/g98/h20o

Default route: MaxDisk=2GB

#P Freq HF/6-31G(d) Geom=check

1/10=4,29=2,30=1,38=1/1,3;

2/40=1/2;
3/5=1,6=6,7=1,11=9,25=1,30=1/1,2,3;
4//1;

5/5=2,38=4/2;
8/6=4,11=11,23=2,27=268435456/1;
10/13=10/2;
11/6=2,8=1,9=11,15=111,16=11/1,2,10;
10/6=1/2;
6/7=2,8=2,9=2,10=2,18=1,28=1/1;
7/8=1,10=1,25=1/1,2,3,16;
1/10=4,30=1/3;

99//99;

Leave Link 1 at Thu Aug 29 13:14:11 2002, MaxMem= 0 cpu: 0.1
(Enter /usr/local/g98/1101.exe)

Z-Matrix taken from the checkpoint file:
/shome/rikou/sophia/g98/h2o.chk
Charge = 0 Multiplicity = 1
0
H,1,rOH
H,1,rOH,2,aHOH
Variables:
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rOH=0.94732772

aHOH=105.49949408

Recover connectivity data from disk.

Leave Link 101 at Thu Aug 29 13:14:13 2002, MaxMem= 8388608 cpu: 0.1
(Enter /usr/local/g98/1103.exe)

GradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGrad
Berny optimization.
Initialization pass.

! Initial Parameters !

! (Angstroms and Degrees) !

! Name Value Derivative information (Atomic Units) !
! rOH 0.9473 calculate D2E/DX2 analytically !
! aHOH 105.4995 calculate D2E/DX2 analytically !

Trust Radius=3.00D-01 FncErr=1.00D-07 GrdErr=1.00D-07
Number of steps in this run= 20 maximum allowed number of steps= 100.
GradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGradGrad

Leave Link 103 at Thu Aug 29 13:14:15 2002, MaxMem= 8388608 cpu: 0.0
(Enter /usr/local/g98/1202.exe)

Z-MATRIX (ANGSTROMS AND DEGREES)

CD Cent Atom N1 Length/X N2 Alpha/Y N3 Beta/Z J
1 1 (0]
2 2 H 1 0.947328( 1)
3 3 H 1 0.947328( 2) 2 105.499 ( 3)

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 8 0 0.000000 0.000000 0.000000
2 1 0 0.000000 0.000000 0.947328
3 1 0 0.912876 0.000000 -0.253154

Distance matrix (angstroms) :

1 2 3

1 (¢} 0.000000

2 H 0.947328 0.000000

3 H 0.947328 1.508144 0.000000

Interatomic angles:
H2-01-H3=105.4995
Stoichiometry H20
Framework group C2V[C2(0),SGV(H2)]
Deg. of freedom 2
Full point group c2v NOp 4
Largest Abelian subgroup c2v NOp 4
Largest concise Abelian subgroup C2 NOp 2
Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z

1 8 0 0.000000 0.000000 0.114683

2 1 0 0.000000 0.754072 -0.458732

3 1 0 0.000000 -0.754072 -0.458732
Rotational constants (GHZ) : 858.6363325 440.9366692 291.3297245
Isotopes: O-16,H-1,H-1
Leave Link 202 at Thu Aug 29 13:14:16 2002, MaxMem= 8388608 cpu: 0.

O 0O O ‘Initial Parameters’0 0 000000000 0OODOOODOODOOODOOSCFDO
g@eso)ybgooooboobobobob 20bbo0booboobuooboooboonn
gboogobooobogobod@drie)
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oooooOoOoooOoao
oooboooooooboooooobooboo, 2,3, ..0000000000O
0000030000000 00000000000D0D0OO0DoOOODOOanag (4, By
OO00D0DO0O0O0D0O0O0ODOFrequencies 00D O0O00DO0O0ODDODOODDODODDOOOOO
OO00O0O IRIntenJ RamanActivO OO OO OOO0OO

Harmonic frequencies (cm**-1), IR intensities (KM/Mole),
Raman scattering activities (A**4/AMU), Raman depolarization ratios,
reduced masses (AMU), force constants (mDyne/A) and normal coordinates:
1 2 3
Al Al B2
Frequencies -- 1826.5779 4070.3378 4188.5783
Red. masses -- 1.0823 1.0455 1.0828
Frc consts - - 2.1275 10.2058 11.1931
IR Inten - - 107.2699 18.2078 58.1074
Raman Activ -- 5.7239 75.5403 39.0884
Depolar - - 0.5300 0.1830 0.7500

gbooobooobooboobooobooboobobooboobogooo

Atom AN X Y Z X Y Z X Y Z
1 8 0.00 0.00 0.07 0.00 0.00 0.05 0.00 0.07 0.00
2 1 0.00 -0.43 -0.56 0.00 0.58 -0.40 0.00 -0.56 0.43
3 1 0.00 0.43 -0.56 0.00 -0.58 -0.40 0.00 -0.56 -0.43

XOYOZ O Standard Orientation 0 0 000D 000 OD0OO0OOOOOODOOODOOO
oooobogoooog

ooano
goboboboobooboobooboobg2981sKOOOD 1atmO0OOonQonQ
gboooboooboobuooboobooobobbao

Temperature 298.150 Kelvin. Pressure 1.00000 Atm.
Atom 1 has atomic number 8 and mass 15.99491
Atom 2 has atomic number 1 and mass 1.00783
Atom 3 has atomic number 1 and mass 1.00783
Molecular mass: 18.01056 amu.
Principal axes and moments of inertia in atomic units:
1 2 3
EIGENVALUES - 2.10187 4.09297 6.19484
X 0.00000 0.00000 1.00000
Y 1.00000 0.00000 0.00000
Z 0.00000 1.00000 0.00000
THIS MOLECULE IS AN ASYMMETRIC TOP

ROTATIONAL SYMMETRY NUMBER 2.

ROTATIONAL TEMPERATURES (KELVIN) 41.20781 21.16150 13.98154
ROTATIONAL CONSTANTS (GHZ) 858.63633 440.93667 291.32972
Zero-point vibrational energy 60324.7 (Joules/Mol)
14.41794 (Kcal/Mol)
VIBRATIONAL TEMPERATURES: 2628.02 5856.27 6026.40
(KELVIN)

goboobooooboboboobooboooba

Zero-point corrections= 0.022976 (Hartree/Particle)
Thermal correction to Energys= 0.025810
Thermal correction to Enthalpys= 0.026754
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u
RN

3.3.

u
od
ud
RN

Thermal correction to
electronic
electronic
electronic
electronic

Sum of
Sum of
Sum of
Sum of

and
and
and
and

Gibbs Free Energys=
zero-point Energiess=
thermal Energiess=
thermal Enthalpies=
thermal Free Energiess=

0.005380

.987770
.984936
.983992
.005367

oooobooobooboooboobobooobobooobobooboobooboo

TOTAL
ELECTRONIC

TRANSLATIONAL

ROTATIONAL

VIBRATIONAL

TOTAL BOT
TOTAL V=0
VIB (BOT)
VIB (V=0)
ELECTRONIC

TRANSLATIONAL

ROTATIONAL

O OO0 O0OoOo

E (Thermal)
KCAL/MOL
16.196
0.000
0.889
0.889
14.419

Q

.335437D-02
.124157D+09
.270211D-10
.100015D+01
.100000D+01
.300436D+07
.413196D+02

cv
CAL/MOL-KELVIN

5.
0
2.
2
0

LOG10 (Q)
-2.474389
8.093973
-10.568297
0.000065
.000000
.477751
.616157

R o O

985

.000

981

.981
.023

S

CAL/MOL-KELVIN

LN

-5.
18.
-24.
0.
0.
14
3

gogbooboobooboobuooobuooboobobobooo

5. ooooooao

ggoood
gooboon
gooboon
googno

GaussView

Gaussian [

RN
RN
RN

u
googod
googano
googano

[ R |

O 0o O

d

gobobooobooobooboobobbo
gobobooobooobooboobobbo
goboobooobooobooboobobbo
gboogoboooobooobooobooboonb 30

44.987
0.000
34.609
10.376
0.003
(Q)
697490
637061
334402
000149
000000

.915574
.721338

gbooooogn

gbooooogn
gooooog 3
gbooooogn
gooooboogao

000000000 D0O0O0D00OUNIXODODOO WindowsO ODOO
oo0oo0obO0o0obo0o0oboobo0o0obO0oo0obDOobO0 Z-matrix OO
moooobooboooboogbooboooboobbomooo
gbooboooboobooo

Gaussian 98 O U0 DO OODODODODODOOO0OODOODODDODODOODOODO

g ooogod

U ogoo

g boobob

g boooboogoboad

g boogboobuoobooboobobbooao

00000 oo0ooooo0o0oo0ooooooooooooDoooooooooooOooan
O00 GaussianO OO OO0OODO

http://www.gaussian.com
Ooooooooao
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FreeWheel

000000000000 0000DODD0OD0O000O0O0DDOO0O0O0OOdOn GaussView
oodoo0oOoo0oooooooOOooobo0ooDoobOoo0oDOoooDOoooOooDoooOooan
0ooo0doo0o0oDobOOoo0oDoooooDoo0ooDoooooboDoooDooDoooOooan
00000000 Gaussian DO OO0 DODOOODOOOODOMM3 O00O)O0 MOPAC,
HONDO OO OO ODODOODODODOODODOODODOOODOODODOOOADO Gaussian O 0O
oooodooo0ooobOoo0ooDoooobOOoo0ooDOoooobOoooDooDoooooan
oooodooo0ooobOoo0ooDoooobOOoo0ooDOoooobOoooDooDoooooan
000000000 DbO0000000D0DO0O0oDO0oo0Do0O0obODO00Do0DOooDOooOooOoOo0an
ooooooogano

http://www.bekkoame.ne.jp/~tk-butch/BSS1/wfwj.html
O0oDoD0oo0ooooo

MOLDEN
gogooboobooboboboboobtoobuoobuooboobobobooo
oo0booob0ooU0obo0ooobob0obooob0oU0obUooDbUOobDOO GaussianO
MOPAC, GAMESS O OO0 DO4OOoDooooobooobooobooboobobobooo
O0000D0 Z-matrix OO DO OO0ODOODOOODOOOUNIX O (Xwindows)d Mac OS X
gooooooboobo

http://www.caos.kun.nl/~schaft/molden/molden.html
Oo0o0ooooooao

3.3.6. 0O0OOOOOO

gboboobmobobooboooboobooboboobobbboooboooo
gobobboooboobooboobuoobuoobuoobuoobobboobon
good

ooooooooa
. Jboooooboogobooobooo

2. 0U0OOODO0O0ODOO ‘Normal termination of Gaussian 98.° 0 0 0 000 OO OO
obooooao

3. 00000 O0ODOOoOLYso0ooopoooooboooobooooooooao
¥HF=-76.00963610 0 0D 00O ODODO0ODODOOODODODOODO¥MP2=...0000
oo0o0o0ooooobooooboooan

4, booOooOoooooooooooooOoooooobobobobooboo
googo

ooooao
1. gbooooooboobobbo
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OO000O0OD0ODOO ‘Normal termination of Gaussian 98.° 0 0 0 000 0O 0O OO
obooooao
gobooooooLreyoooonooonoooboooboobobooao
‘Optimized Parameters’0 0 0 0000 0OODODODODOOO0OOODOOODOOODOO

gbooobooobooboobobooboobooboboobooboooo
goooooooobooobootbotbootboobobobobuobobobobo

3.
4
oooooo
5.
6.
oooad
oooo

1.
2.

6.

uoobooboooobobooo

‘Optimized Parameters’0 0D 0 00D 00O ODODOOO0ODOOODOODOOOOODOO
gobooood

‘Link 9999’0 00 000D00ODO0OD0DO0ODOODODO0ObODO0OODOoOoDOooDOooooDO
gooboooboogno

‘Frequencies’U 0 00 0000O0ODO0ODODODOOODDOODOODOODODODODO
goboboooobooonbodg

Zero-point’U 0 0D O0D0O0ODODODOODODODOODODOOODODODDODODOOO
000000000 bU0o0boDO0obO0oO0DbOn0DngZ-matrix orientationd O O O
goboboooboooobog

U400 OD0OOO0OO0OOOOODOO

Q-1.

goano
goano

do00O0O0o0o000OO0OO0O0O0OOO0OO0OO0OOOOOOOOOOOOOOO
oo0oO0oOoOoOO0O0oOooO0aa

O00ob0oo0oboD0obo0oob0oobDO0ob0omimkiol o D0obooooobO

RN
U
U

O

O Oooo0o googog
Ooo0ooogo od
I

d

gogoooboooooomobooouoooboboooboooooooboboon
gbogoobooooboooboobobbooobooboboobbobo
gbogooboooboogno

gbogobooobooobuoobooooboob 200000
gbogobooboobuoobobbobboob 2000#P
ogboond
gbogooboobooobooooobooboobooonn
gboogoo

g o@moH)ybo@wo)y)yoooobuooboboo

g o

gbogoboobooobuooboooobbooboobooobooao
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Q-3.
A-3.

ooooooo

0 400000000000 0200000000000000DO0OO

gooogoo

0 0o0oob wooooobooooooboooboobooboomoboo

gbooobooooobooobooooo

O Geom=check OO OUODOODDODODOOODODODOODOOOODOO

gbooooooobogooo

O Geom=check OO OUODOODDODODOOODODODOODOOOODOO

gbooooobooobooobn

0 0ooooogooooboooooboooboobbbooooobooooDobooo

ogpoogo

O 0oobobobooboobooboobo
O FTPOOOOODODODODOOOPCOOUNIXODOOODODOMIDOO

O
O

gboobooooobooobooo

gooboooboobogoboooogobooooboooboobooboobooo
gbobooboooouoboobooboooboobobooboboboobooo

321oo0boo0ooboobooboboooboo

O
O

O

O
g
g
g

dooooooODOoOOoOOO0oO0oOoOOOOOODOOOODOOODOOOOOOOO
ooao

gobooboooogoboobooboogoboobobooobobbooobooo
gbo0ob0obooboobo0b00dzZmatrixDOODODOODOODOODOO
gboobooogoboo3ledbooboobooboboobooobnn
gbooboooobooboboooboobobooboboboobooo
gboboobooooobooboo

SCFOOOOODODODOODOOODODDOOODOOODOOOODOO

OoOoo0ogoooOodgao

O

gbooboooobooboboogbscFO0bbO0obOoobOobOODbDO
gboobooboooboobobbo e ooboOobO
gobooboobobooobouobe4 0D OODODLODODODOODOO
goooboOo0oo0ooomuooboboDbDDbDDD SCF=(MaxCycle=NM)U OO OODODO
gobooboooooboobo NyQNOOOoOH)oOoobooboobooboo
gbooboboboboboboogbobobobo STo-3gmouoonoOoo
goboobooooboboobobooobbobooobboboooboo
gboobo SCrPOO0O0DOODODODODOODOODOOOODODO
gooooboMoOoooooobOoobobooboobobooboobno
U00000 GuesssRead DD 0D ODOODODOO0OODOOODOOOODOODO
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gooobooobootboooboooobooboobooboobooboo
ooobooOO0oO0o0ooooobOsCcrO0booooooboboobobobobobobobon
ooooboobooboooooobooobooboboooboooooobao
O SCF=QCO0000DbO0OO0DbDO0ObO0OO0bO0obODbD SCcrPOObOObDObDOO
oooobobooooboooboobooobooboboobooboobobn
oooobooboobobooboobooboooboobooboDbo secrOOOODO
oooobooboon

oooooOO0dO0OOoOOoOO0ODOOO0ODODOODOOOODODODOODODOOODOOOO
ooano
ooooboboobmoooooboobobbooooobobbooooooobDobobo
gooooboobobooobooobooboooboooboobooboo

#P Opt=Restart (0 0 00000000 OO)ODODODOODODODOOODOO)
oooobooobooooobooboogoobobooobooboooobooobo
gooobooboobooobobooooboboooboobooboobooobno
gooooboooboobooboobobooboobogoo

O0O0O0OOO0OOD00O0O0O0O0ONon-optimized Parameters OO OO OOOO
OdddOdOOoOooooo
0000000000000 0000o0o0ooooo0oDoDooooooOO200000
0000000000000 00oo000000000000000000
0000000000000 000oooDoDo0oo0oooooDoDooooad
000000000000 O00O0000oooooo0DO0oooooooooooan
0000000000000 00o0ooo0Do0o0oooooooDoooooooan
oooooog
' Item Value Threshold Converged?

Maximum Force 0.085805 0.000450 NO

RMS Force 0.053978 0.000300 NO

Maximum Displacement 0.155596 0.001800 NO

RMS Displacement 0.100000 0.001200 NO
godoooooboobbbobddouooo0oob0ob00MaxCyele=N (N O
godooHyooooooooooooobbobobobbdodoouooooooao
godooooooobooooooobooobooooooooooooao
goooooooooA-40000

#P Opt=(Restart, MaxCyle=N) (00O OOOO)ODDODODODODODO)
googobooobooooboobuoooboobooobboobobobooo
gogbobooboobooobogobuooobooboobobbobobobooo
gogboobobooooboooobooboobooboobobobooo
gbogobuodgbs0000O00000bOoobOobbobooboonn

O O
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#P Opt=(Z-matrix,CalcFC,MaxCyle=N) Geom=(Check, Step=n)

oo
oo

O

O oood
O oOooOooOod
O oood

O
O

oo
o

O O0Oo0oo0o ooaog
O
O
O

I I B R
Y B [
I B R

u
u
u
u

v
o
O e e s Y e [ s [

ooooao
(Threshold)O
Oo0oooao

ooooao
ooooao

gooogn
gooogn
gooboogn

OOooooo oo

Ooo0oo0oOoooogoog
Ooo0oo0OoooOooOod
OO0Ooo0oo0oodon

Q8. OO0OOOAO

Leave Link

UCalcFCUUDUOODODOODODODOODOODODOODOO

gooboobooobooboboobooogoobboooboooboo

goooboobooboogoboobobooboobs3.7gobo0n
goooobooobooobooonn

odooOoOoOOoOdL1e3oo40DD0DDODODODODODODODODODODOO
OOptimized Parameters 0 0 0000 O0O0OO0CDOOOODOOO

gbooboobuoobuoobuoobooboobooobooboo
goooboogogbuooboobobbobooboobobobo
gb40000nbbobo* 0oboobobb"gooooboobo
googoooooooobooobobbobo*oboooboooy
gboooo ooboooo"obibod((value) D oboogd
voooooooooooooboobooboooboooobao
gbooboooboobuoobuoboboooboon

O0ooO0oO0O0OO0OOO0OOO0OO0OO0OO0OOOOOO10000000
dddddd0dO0oooooooooao

goboooooboooboo@ooooboooboooboboooboon

gboobooobuoobobooboobuoooboobobbao
gbogobooooboboobooboobuooboobobbo
gbogoobobboobdoobuoobooboobboobbo

gooooboobuoobuooboobooboboboboobbooo

gbooobooobob
gogbobboboobooboobuooboobooooa
goboboooboonbodgd
gooooobobbobodooooooobobooobDbda
goo
gobobboboobooboobuoobuooooobodg
googoad
gbogoboobuooboobobboboooboobobbo

odo0o0O0OO0OO00OOoOO0OO0OOOOOO0OOOOOOOOO0

601 at MonAug 26 16:05:54 2002, MaxMem= 2097152 cpu: 0.1

(Enter /usr/local/g98/1701.exe)
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A-8.

O
O

Compute integral second derivatives.
and contract with generalized density number 0.

Insufficient memory in PRISM at phase 22 IEnd= 1376886 limit= 1123391.
Error termination via Lnkle in /usr/local/g98/1701.exe.
Job cpu time: 0 days 0 hours 0 minutes 4.6 seconds.
File lengths (MBytes) : RWF= 11 Int= 0 D2E= 0 Chk= 8 Scr= 1
forrtl: severe (174): SIGSEGV, segmentation fault occurred
0: _call remove_gp_range [0x3ff8la6de38]
1: call remove gp range [0x3ff81a77414]
2: _call_remove_gp_range [0x3f£800d8d70]
3: _call remove _gp range [0x3ff800e9b74]
4: _call _remove_gp_range [0x3ffbf909964]
5: _call remove gp range [0x3ffbf9c2730]
6: _call _remove_gp_range [0x3ffbfcd4b48]
7: _call remove gp range [0x3ffbf980958]
8: _call _remove_gp_range [0x3ffbfdfob28]
9: _call remove gp range [0x3ffbfel8d30]

10: _call_remove_gp_range [0x3ffbfa57420]
11: dle_ [dle.f: 612, 0x120010914]

12: ml701_ [ml701.f: 14, 0x12000d554]

13: main [for_main.c: 203, 0x12000d5e4]
14: __start [0x12000d438]

goboooboooogoboobootboooooboooboobooobooboo
U00000O0OGaussian 800000000 0ODO0OODOOOOODOODOO

6aMBOOODODODODODODDODOODOOODOOOLOODOODDODOOOODODODO

O
O

Ooo0oo0ogao

O

OO000O0OO0OO0O0DbD0ODO0O0O0Db0OD0ORO0O0OdSRUNGAUSS O OO0
0 %mem=128MBO 128MB O 00O O0D0DO0ODOODODODODOOOOOODOO
gbo0d 1iGBO00b00o0boobO0ooobooboooboooboobooobooobnn
gobooboooooboobooboogoboobobbobobooboooboo
gobooboooobobogooooogobooooboooboobDoobooooo
goboobooooobooboobbobooboobooboobooobooboo
gobooooooobogooo

dooooooODoOOoOOO0oO0oO0oOODDOOODOOODODOOODOOOOOOOO
ooooooooao

Leave Link 801 at Wed Aug 715:05:022002, MaxMem= 67108864 cpu: 0.0
(Enter /usr/local/g98/1804.exe)
Closed-shell transformation, MDV= 67108864 ITran=4 ISComp=1.
Semi-Direct transformation.
ModeAB= 4 MOrb= 31 LenVs= 64992351
LASXX= 375040945 LTotXX= 375040945 LenRXX= 753867021
LTotAB= 378826076 MaxLAS= 513323792 LenRXY= 0
NonZers= 1128907966 LenScrs= 1702764544 LnRSAI= 513323792
LnScrl= 776968192 LExtras= 6396280 Totals= 3753319829
MaxDsk= 262144000 SrtSym= T ITrans= 4
JobTyp=0 Pass 1: I= 1 to 31.

Complete sort for first half transformation.
Erroneous write. Write 346845136 instead of 511533648.

fd = 4
Erroneous write. Write 346845136 instead of 511533648.
fd = 4

g_write

g write: Not a typewriter

forrtl: severe (174): SIGSEGV, segmentation fault occurred
_call_remove_gp_range [0x3ffB8la6de38]
_call_remove_gp_range [0x3ff81la77414]
_call_remove_gp_range [0x3ff800d8d70]
_call_remove_gp_range [0x3ff800e9b74]
_call_remove_gp_range [0x3ffbf909964]

S WN RO
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call remove gp range [0x3ffbf90ad7c
call _remove_gp_range [0x3ffbfo9089f8
call remove gp range [0x3ffbfo08f88
call_remove_gp_range [0x3ffbfdadf20
call remove gp range [0x3ffbfb816f8
10: _call_remove_gp_range [0x3ffbf971270
11: dosdtr_ [dosdtr.f: 536, 0x12001bee0]
12: trndsl_ [trndsl.f: 47, 0x120015284]
13: trndsk [trndsk.f: 81, 0x120011604]
14: dirtrn_ [dirtrn.f: 431, 0x12000£984]
15: ml804_[ml804.f: 14, 0x12000d834]
16: main [for_main.c: 203, 0x12000d8c4]
17: _ start [0x12000d718]

A-9. Db oobuoobuoobuooboobooobooboobobbooboo
O00U0D0D0O0D0D00D00ODDOGaussian 980 000 000O000O0O0OOODOO
O (Read-Write File)U OO ODODODODODODDODOODOOODOODO Read-Write File
googooboooboogobgoob eoGBOOODOODOODDOODDbDODDO
gboogobooboobooboobooob 3GBOUO0bO0oDboooobooOon
O Read-Write File U D 00D ODOD0ODOODOODDODODODOODODOOODODOOmMO
O0O0OO0ODDOO0O SCF=Direct0 00 0ODODOODOOODOORead-Write File O O
gboooobooobooboobobobooo

_ _ ]
_ _ ]
_ _ ]
_ _ ]
_ _ ]
]

Q-10.00000D0D000DADDONDDDNONODDOONDOONDDNODNDOOODOOOD
0000000000000 O00DO0OO00O0OO0OOOan
A-10.0 0000000000000 D0O000D0O0D000DO0O0000D0O000O
0000000000000 00D000000000000D0O0oO0OoooaOn
0000000000000 00000D0000D 0O0DO0” 00000
0000000000000 00000D00000D000o0ooooDOoaOo
000000000 000000 0000000000000 0000
00000000000 00000000D00000D000000O0o0ooaOn
0000000000 oOn
0 000000000000 0000000000000000000
0000000000000 0000D00D00D00D0000000ao
000000000 107Hartree 00 00000 DOO0O0OODO
0O 000000000000 0000000000000000000
oooooo
ooooon 0 10°Hartree 0 0 O O
oooag glo*Ao0oOn
Ooooooao glo?0000O0

goboobooo
gbogoboooboobobobboboobuoobuooboobobooonb
gbobogogobboooboobobboboobuoobuoobooboooob
goog
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Q-11.

MaxDisk 0 0O OO OOOODOOOOOOOOOOOOOOOODOOOO

A-11.MPn, QCI, CCOUODOODOOOSCFODODOOOODODOOODOoDOOOOOODO

OSCFO00DO0O0ODOOO0OO0OODO0OODOb0O0OO MaxDiskODOODOODODO
O000D00000000Db0O0OMaxDisk OODOODOOODO 26BOOOODOO
O00GGaussian 980 0D 00 O0D0ODODODOOMOMOOOODOOODDOO MaxDisk
oboobooboooboobobouoboboouoboobooboOong SCF O
U000 0DMMaxDisk OO OODDODODODOOOODOODODO MaxDisk=5GB
5GB 00000000 DO0OO0ODOObOO0DODbDO0OOMaxDisk DO0ODODOODOO
gooooboooooboobootbooobboboobooboooboobooo
ogoogoo

O I B

0000000000000 000 Z-matrixOOOOOOOOOOOOOO

ooao

O0obo0ooD ZzmatrixDOOODODOODOO33.5000000000000000

gooobogoboboboobooboobooboobobobobooooobo
gooobooooboooboobooboobobooboobooo
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A1. 0 000O0D0OOOOOOOo0OaO
Gaussian 98 0 00 D00 0OO0OO0OOOOOODOOOOODOOOOOLOOODOO

OoooooO

ooo 00 00
ooooao 0.529177249 A
00D0O000 (amu) 1.6605402x10%7 kg
Qoon 4.803242x10_:z ESU

1.602188x10 C
oooooao 6.6260755x107* s
Ooooooo 6.0221367x10% mol™'
O(lcahO0 OO OO 4.184 J
00O00O0oo0oooao 4.3597482x107"% J
ooo 2.99792458x10'°  cm-s
oooooogao 1.380658x107* JK!
ooooooooao 137.0359895
0000 (latm, 273.15K)0 000 0  0.022411 m’
ooooaog
1 Electron Mass = 0.910953x107" kg
1 Proton Mass = 1836.1527 Electron Mass
1 Atomic Mass Unit (amu) = 1822.8880 Electron Mass
1 Electron Volt (eV) = 23.06035 kcal-mol™’
1 Hartree = 627.5095 kcal-mol’!
= 27.2116 eV
1 Bohr-Electron = 2.541765 Debye
1 Debye’A2amu™ = 42.2547 km'mol’
= 5.82587x107° cm?atm™ at STP

1 Hartree ?Bohr 'amu™!’? = 219474.7 cm’!
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