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Physical Chemistry Laboratory Home Page

CHEMA409, Fall 1998, Dr. Pat Owens

(owensp@winthrop.edu)

Lab Projects Lab Reports Computational Chemistry Grading

Class Times: TBA
Office Hours: SIMS108A - Tuesday and Thursday 8:30-9:30
Text: Physical Chemistry: Methods, Techniques and Experiments, Rodney J. Sime.

Outline: This semester you will conduct 7-8 experiments over the course of the semester. Data
collection will be conducted in groups of two or three; individual 1ab reports will be required.

The focus of this semester's lab program will be to utilize various spectroscopic and computational
techniques to investigate molecular structure and properties. Many of the experiments will utilize
techniques for which there is only one instrument available. Groups will schedule time to collect
data at some point during the week when it is not being utilized by other groups or courses.

Lab projects

Hereisatentative list of projects that will be completed this semester. Expect this to be updated
as the semester progresses.

1. Spectrum of a Particlein a Box - Exp #34, p.687

The diode array spectrometer will be used to measure absorbance maxima of a series of methine
dyes. These will be compared to results expected from a FEMO "particle in abox" model reported
in the literature for these compounds. Students will then conduct semi-empirical MO calculations
to compare the HOMO-LUMO energies for these dyes.

2. Ab Initio Deter mination of lonization Energiesfor Various Elements

The predicted ionization energy for a series of elements will be calculated using various QM
computational techniques. These will be compared with literature values and with computational
requirements.

3. Vibration-Rotation Spectra of a Diatomic Molecule

The Nicolet FT-IR spectrometer will be used to measure the rovibrational spectraof HCl. A
number of molecular parameters will then be calculated..

4. Determination of Molecular Propertiesusing ab initio calculations.

5. Electronic Spectrum of lodine
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The dual-beam UV/Vis spectrometer will be used to measure the spectrum of iodine; from these
the dissociation energy and other parameters will be determined.

6. Internal Rotation N,N-dimethylacetamide using Spartan

Students will use Spartan to generate a predicted PE curve as afunction of dihedral angle to
characterize internal rotational barriers.

7. Internal Rotation ratesfor N,N-dimethylacetamide.

A Jeol 300MHz NMR with variable temperature probe will be used to evaluation the NMR spectra
over arange of temperatures.

8. Viscosity of Solutions of M acromolecules - Exp #14, p.522.

Computational Chemistry

A number of the labs will require computational chemistry calculations involving Hyperchem or
Spartan molecular modeling software. A Pchem account has been established on al SG
workstations. The account information is:

User: pchem
Password: (see me)

Set up afolder within the Pchem account to save al your files and to partition it from the work of
others. Even if someone is using the machine your folder is on, you can remotely accessit at any
time from any of the other workstations.

Lab Reports

Y our goals should be to make your lab reports professional and very much like papers published in
peer-reviewed journals. Reports should have these sections:

= Abstract (purpose and experimental method, results, and conclusions)
= Introduction (purpose and theory)
= Experimental Procedures (sufficient detail for someone to repeat the experiment)

» Calculations and Results (organized, show trends, illustrative data & figures,
meaningful and well conveyed)

= Discussion and Conclusions (basis for trends, relate to theory, significant conclusions)
= References
= Appendices (organized and tabbed clearly)
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' lonization Energy Lab
Dr. O's HF STO3-21G* Output Files

(* indicates STO-3G Calculation)

H He*

He+*

Li Be B c [N [ O F Ne

Li+ Bet Br [ Ct [ Nx [ Or | F Ne+*

Na Mg Al s [P [ s [ d Ar

Nat | Mgr | A+ | S+ | P | St | Ci Ar+
K Ca
K+ Cat

http://chemistry.winthrop.edu/owens/results/results.html [5/18/1999 2:55:20 PM]




waterlab

Water Ab Initio Lab

Y ou will conduct a number of ab initio calculations to better understand the capabilities and limitations
of quantum mechanics.

Molecular modeling is a powerful tool which allows property calculation once the true wavefunction is
known. Unfortunately, for multi-electron atoms and molecules, Schrodinger's equation cannot be solved
and only an approximate wavefunction can be found. The variational principle states that cal culated
energies from approximate wavefunctions are greater than true energies. Wavefunctions that predict
energies closest to experimental energies serve as the best approximations to true wavefunctions.

In approximate wavefunctions, molecular orbitals are represented as sums of "basis functions' which are
atomic orbitals centered on the various atoms (most modern ab initio methods express each basis
function as a sum of Gaussian type orbitals to increase the speed of the calculation). Larger sets of basis
functions generally do better at predicting properties, but come with greater computational costs. For
large molecules (such as proteins), ab initio calculations are not practical and semi-empirical or
molecular mechanics methods have to be used. For small molecules, ab initio methods are quite
practical.

In thislab, calculations for water will use basis sets of increasing sophistication to determinethe
effect of basis set selection on property prediction and computational requirements.

Larger basis setsinvolve 1) more Gaussian functions for core or valence shells, 2) multiple sets (e.g.
double zeta) of valence basis functions to account for anisotropic (nonspherical) electron distributions,
and 3) polarization functions (p-type for H atoms, d-type for other atoms (** notation indicates both types
of polarization functions are used, * indicates polarization functions for H atoms). Polarization basis
functions allow the electronic charge to be off-center from a nucleus.

1. Using geometry optimization, predict the properties of water listed below with each of these five
basis sets. STO-3G, STO3-21G*, STO6-31G*, STO6-311G**, and STO6-311G** with MP2 (Note:
MP2 is an ab initio procedure to correct for the correlation energy which the HF method does not
account for). In each case, compare your results with experimental values and with computational
requirements (CPU time found under display, output at end of file).

a. Total Energy (found under the properties menu)
(Note: Thetotal energy includes all electron-electron repulsions, electron-nucleus
attractions, nucleus-nucleus repulsions, and electron kinetic energies. It does not include
molecular tranglational energy, rotational energy, or vibration energy. The experimental
total electronic energy of water is-76.481 hartrees. (Levine, Quantum Chemistry, p.395).
b. Bond angle (found under the geometry menu)
c. Bond distance (found under the geometry menu)
d. Dipole moment (found under the properties menu)
e. Vibrational frequencies (there are three of these for water) (found under the properties
menu, must select Frequency box in ab initio setup as option)
f. lonization energy (use Koopman's theorem) (remember to include PRINTMO as an
option)

2. Fromthe STO6-311G** with MP2 calculation, determine the percentage of the correlation energy
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that the MP2 calculation corrects for (compare HF, Post HF, and experimental energies).
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Dr. O's Water Lab HF Output Files

Water ab initio Lab
Dr. O's Output Files

STO-3G STO3-21G* STO6-31G* STO6-311G** STO6-311G**M P2
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HCI Rovibrational Spectral Analysis Lab

In this lab you will measure the rovibrational infrared spectrum of HCl and use spectral information to
determine rotational constants, moments of inertias and bond lengths for each of the first two vibrational
states of HCI.

1. Measure theinfrared spectrum of HCI in the region of 2600-3100 cm1. This can be accomplished by:
« Collecting a background spectrum with the gas cell in place.

« Placing adrop of concentrated HCI in the cell, letting it evaporate for afew minutes before
collecting the spectrum.

« Examining the 2600-3100 cm1 region. HCI infrared absorptions occur there, while water bands
are found in other parts of the spectrum.

2. R and P branch transitions are due to energy differences between rovibrationa states.

The energy of a particular state (S(v,J)) is due to vibrational and rotational energy contributions:

S(v,J) = (v+1/2) v + B, J (1)
where v and J are vibrational and rotational quantum numbers, B, is the rotational constant associated

with the vibrational level having quantum number v, and v is the vibrational wavenumber.

An R transition corresponds to a AJ of +1, while a P transition denotes a AJ = -1 change. Energy
expressions for the R and P bands can be found by taking the difference in energies found using the
S(v,J) expression. Thisresultsin:

R(J) = v + (By+ Bg) (3+1) + (B1-Bg) (F+1)?
P(J) = v - (B1+Bg) J+ (B1-Bo) P

Because of the differencein rotational constants for the first two vibrational levels (B1< Bg), the P
transitions get further apart and the R transitions get closer together as J increases.

3. From aplot of R(J) vs 1, and aplot of P(J) vs. J; determinev, B4, and By using a 2nd order linear

regression analysis of the R(J) and the P(J) expressions above. Then calculate the moments of inertia
and bond lengths for the first two vibrational states. Finally, calculate the force constant k for HCI.

4. Note: Sincethe highest available resolution available on the FT-IR is 2 cm-1, you will not be able to
measure separate bands for HCI3® and HCI3”.
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lodine Electronic Spectroscopy Lab

In this lab you will measure the visible spectrum of iodine and determine dissociation energies and
vibrational frequencies for the ground "X" electronic level (a 1Zg state) and the "B" excited electronic

level (a3Mg,* state). Experiment 31 in the lab text and the Atkins text provide background information.

Electronic Spectroscopy

Transitions between different electronic states have vibrational and rotational energies associated with
them. Whileindividual transitions from rotational states cannot be resolved, it is often possible to
resolve vibrational transitions in the electronic spectra of gas-phase molecules.

For a given electronic state, the vibrational energy for an anharmonic oscillator is

G(Vv) (cm) =vg (v + 1/2) - veXe (V + 1/2)2 + vy (V + 1/2)3 + ... (1)

For iodine, electronic transitions occur from the low lying vibrational states (v" = 0 primarily) of the X
electronic state to a series of excited vibrational states (V') in the B electronic state. Neglecting rotational
contributions, the energies (v) of each transition correspond to differences in electronic and vibrational
energies:

v (cmd) =Tgy + G(V) - G(v') (2)

whereis T isthe energy difference between the potential energy minima of the two electronic states, V'

IS the quantum number for the vibrational level in the excited electronic state and v* corresponds to the
vibrational quantum number of the ground electronic state. Transitions occur from av" level of the
ground electronic state to aVv' level of the excited electronic state. Combining (1) and (2) leadsto an
energy expression for each vibrational peak in the spectrum:

V (em D) =Ty +v (V+12)-VeXe (V'+U2) 2+ oy (V'+1/2)3-v " (V'+1/2)+V X o ' (V'+1/2)2-v oy " (V'+1/2)3 (3)

From the set of absorption frequencies of transitions from the v"' = 0 level to various V' states, a
regression using equation (3) allows athird order fit in terms of (V' + 1/2). From a best fit to (3), the

excited state parameters vy, VeXe, and VoY, are calculated. The lab text reports the wavelengths of

transitions from the v'=0 state to several v' states. Thisinformation is necessary to identify the specific
V' states that correspond to each vibrational peak.

The X state dissociates into two iodine atoms that are each in the 2P/, state. The B state dissociates into
oneiodine atom in the 2P5, state and one iodine atom in an excited 2P, state. The 2Py, state of iodine

atoms lies 7603.15 cm1 above the 2P, state (Moore, C L. "Atomic Energy Levels, Circular of the
National Bureau of Standards, US GPO, Washington, D.C. 1958).

It is possible to calculate the ground state dissociation energy without knowing the specific upper v'
states being populated. The vibrational peak spacings on the absorption band provide information on the
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difference between adjacent vibrational energy levels of the excited electronic state. AsV'increases,
these differences decrease, in theory reaching O at the dissociation limit.

A quantum number nis used to represent the vibrational level of the excited state. The lowest energy
transition in the measured spectrum corresponds to an n=0 value. By plotting the differencesin energies
between adjacent vibrational peaks vs the quantum number n, a Birge-Sponer extrapolation can be made
and plotted to estimate the n corresponding to an energy difference of 0. The area under the curve can be
represented by the 1/2 * x-intercept* y-intercept. By adding this area to the energy of the n=0 transition,
the difference in energy between the v'=0 (of the X state) and the dissociated B excited electronic state
can be calculated. Since you aready know the 2Py, state lies 7603.15 cm 1 above the 2Py, state, you

now have sufficient information to calcul ate the dissociation energy for the X state (drawing an energy
diagram will help clarify this).

The dissociation energy of the excited electronic state can aso be calculated from a separate

Birge-Sponer plot of (v'+1/2) vs. AE for adjacent vibrational transitions. In this case the dissociation
energy represents the areafrom v'=0 to the dissociation limit.

Between 555 nm and 565 nm, a series of doublet peaks can be seen (see lab text). The peaks on the long
wavelength side originate from the v'=1 vibrational state, those on the short wavelength side from the
v"=0 state. At wavelengths below 550 nm, only v"=0 type transitions are observed; above 570 nm, only
v"=1 transitions are seen. For the doublet peaks in thisregion, the v' levels corresponding to the v'=1
peaks are 2 higher than for the corresponding v' levels from the v'=0 peaks on the doubl et (e.g. for v'=20,
v"=0; the adjacent peak correspondsto v'=22, v'=1).

Using two transitions originating from v"=0 and v"=1 levels with the same upper state (v'), one can
calculate the energy difference between the v'=0 and v"=1 levelsin the X state. This provides

information on the vibrational spacing in the X state and an estimate of v."-2vgXe" (the spacing between
v"=1 and v"=0).

Experimental:

Y ou will measure the visible spectrum of |, (g) using a double beam spectrophotometer (the diode array

does not have sufficient resolution for this experiment). Place iodine crystalsin a quartz cuvette--make
sure the cap is on the cuvette.

Set up the instrument to measure from 500-650 nm. Use a dlit width of 1 and a scan speed of 20 nm/min.

To generate sufficient vapor, you need to heat the sample compartment so that it stays fairly warm during
the experiment. Use the heat gun in the NMR room to do this--heat the sample cuvette holder and the
metal around it. Also heat the cuvette prior to placing it in the holder--you should see the violet color of
theiodine vapor. BE VERY CAREFUL during this step.

Y ou may wish to measure asmall portion of the spectrum initially--e.g. from 500-550 nm. Then go back
and collect from 540-650 nm.

Obtain a printout of each spectrum and of the peak locations--make sure the threshold is sufficiently low
to detect each peak you observe.

Requirements. Using the normal lab report format, make sure to include the following.
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1. Tabulate collected data and identify the quantum numbers v" and v' associated with each observed
transition.

2. Determine the excited state parameters vy, VeXe, and vaye
3. Determine the Dissociation energy (D) of the ground electronic state of iodine.
4. Determine the Dissociation energies (D and D) of the B electronic state.

5. Draw an energy diagram illustrating the relative energies of the two electronic states and al other
calculated energies.

6. Determine the energy difference between the v'=0 and v"=1 levels of the X state. Determine the
relative populations expected for these two levels at atemperature of 323 K.

7. Explain why the vibrational peaks have different intensities.

8. Comment on the assumption that molecules are harmonic oscillators. Base your statement on your
observations or calculations.

9. Compare the dimensions and vibrational frequencies of excited (B) and ground state (X) iodine
molecules.

10. Explain why the spacing between vibrational peaks gets closer as the dissociation limit is
approached.
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NMR Dynamics Lab - Determination of Transition Barriers and Rotation Rates for
N.,N-Dimethylacetamide

N,N-Dimethylacetamide (DMA) is a planar molecular having alarge rotational barrier about the amide
bond. Because of its similarity to peptide bonding geometry, DMA is often used to model peptide
rotational barriersto examine conformational changes which are energetically feasible.

In DMA, the N-methyl groups are magnetically nonequivalent, depending on whether the group is cis or
transto the carbonyl. Asaresult of DMA'srotational restrictions, protons on the N-methyl groups give
rise to two separate NMR peaks (near a d of 3.0) at room temperature. For higher temperatures, rotation
rates increase, causing the two NMR peaks to widen due to shorter lifetimes (quicker exchange) of the
two conformers. As temperature is further increased (more rapid rotation), the two peaks merge (at the
coalescence temperature). Above the coal escence temperature, the merged peak width decreases as
temperature increases. This continues until exchange effects no longer contribute to spectral peak
widths.

Line Shape Analysis

Line shape analysis of these observed NMR peak shapes allows determination of rotational rate constants
at various temperatures. From the known line shape function for two equivalent exchanging groups, four
approximations are commonly used to calculate rate constants under conditions ranging from slow to
rapid exchange on the NMR time scale.

1. Slow Exchange: Below the coalescence temperature and for NMR temperatures at which the two
peaks are well resolved (less than ~20% overlap), the rate constant can be calculated using :

k =1t(he-hy) (1)

where h, isthe Full Width at Half-Height (FWHH) for peaks showing no exchange effects and h, is the
FWHH for peaks widened from exchange effects.

2. Intermediate Exchange: Below the coalescence temperature and for NMR temperatures at which
the two peaks overlap significantly (minimum between two peaks at least ~20% of peak intensity), the
rate constant can be calculated using:

k=m27V2€ * (Av,2- Av2)V2 (2)
where Av,and Av, are peak separations (in Hz) for spectra without and with exchange effects
respectively.

3. Coalescence: At the coalescence temperature, the peaks merge into a flat-topped peak and the rate
constant can be found with:

k=Av,* 1/ 2V2 (3)

4.€ Rapid Exchange: At temperatures at least 10-15 degrees above the coal escence point, the width of
the merged peak may be used to calculate k:
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k=0.50mn0 Av,20(he- hy)L (4)
Kinetic Models and Thermodynamics

The internal rotation about the amide bond is an equilibirum process. The Eyring absolute rate theory can
be used to calculate activation parameters.

The rate constant for the exchange of methyl groups (i.e. for rotation about the amide bond) is:

k =€ K * kg T/h* exp (-AGYRT) (5)

k =€ k* kg T/h* exp( ASHR) * exp(-AH/RT) (6)

where kg is Boltzmann's constant, h is Planck's constant, K isthe transmission coefficient (the fraction

of reactant reaching the transition state that goes on to form product--normally assumed to be one), and
AG*, AH*, and AS* are the free energy of activation, the enthalpy of activation, and the entropy of
activation respectively.

From the linear plot of In(k/T) vs /T, the entropy and enthalpy of activation can be calcul ated:

In(KT) ={In (K * kg/h)+ ASHR} - AHHYR* (UT) 7

The Arrhenius Equation relates rate constants to activation energies:
k=A* exp(-E4/RT) (8)

where E, is the activation energy and A is the pre-exponential factor. From aplot of In (k) vs 1/T, E, can
be calculated.

Requirements

1. Determine the coalesence temperature of DMA by collecting proton NMR spectra at multiple
temperatures. Start at room temperature and collect an NMR spectrum every 10 degrees. Collect
sufficient spectrato determine T within one degree. After T has been determined, collect spectra at 10,

15, and 20 degrees above T...

2. Usethe cursersto find the both peak locations and the peak full-width at half maximum for the
downfield peak.

3. Usethe appropriate line shape analysis equations listed above to determine rate constants for the
measured temperatures.

4. Create Eyring and Arrhenius plots and regressions of your data and calculate AG¥(298), AH*, ASH,
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and E,,

5. Usethese literature values for DMA rotation parameters: AH¥ = 83.68 kJ/mol, AS+=19.6648 J/
K-mol, and E;= 86.1904kJmol.

http://chem.winthrop.edu/owens/ch407/nmrpchem.html (3 of 3) [5/18/1999 2:55:27 PM]
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PCHEM lonization Lab Notes

I
[ Follow Ups] [ Post Followup ] [ Dr. Owens PChem Message Board | [ FAQ |

Posted by Dr. O. on September 20, 1998 at 12:06:56:

1. | have created aweb page of my output files for the
ionization energy lab. If you need to go back and check
If you chose the correct HOMO, you may refer to this.
The addressis:

http://chemistry.winthrop.edu/owens/results/results.html
| have also put alink to it from the pchem home page.
2. Alphaand beta are the two designations for electron spin.

3. If al electrons are paired, the atom is considered a

"closed shell" and the software automatically does a

"restricted H-F calculation”. What this means is that both
alpha and beta spin electrons have the same spatial distribution.

4. If there are any unpaired electrons, an "unrestricted HF (UHF)
calculation is done. The apha and beta electrons can then have different
spatial distributions--if they actually do then we would

expect them to have different energies (eigenvalues).

5. Asyou are going through and selecting the HOMO's, please
notice the energies for orbitalsin partialy filled

subshells--it should make sense to you if you think about it.
By thefirst test, you should understand this....

6. You can pick the experimental |E's off the NIST webbook.
A link to that is on the pchem home page..

It makes things easier if you copy and then paste the

values directly into a spreadsheet. Y ou can edit the url

by just changing the element letters to speed up looking

up different elements. Use the Eval value for the |E.

Hope all this helps--if you have questions, please post them
for al to see.

Have a great week!!
Dr. O.

PS | have alist of chem mgors on our web page now (first item under
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news--if your email addressis not listed, please send
it tomeand | will updateit.

Follow Ups:

Post a Followup

Name:

E-Mail:

Re: PCHEM lonization Lab Notes

Subject:

Comments:

: 1. | have created a web page of my output files for the :
ionization energy lab. If you need to go back and check : if
you chose the correct HOMO, you may refer to this. : The
addressiis: :
http://chemistry.winthrop.edu/owens/results/results.html : |
have also put a link to it from the pchem home page. : 2.
Alpha and beta are the two designations for electron spin. :
3. If all electrons are paired, the atom is considered a :
"closed shell" and the software automatically does a :

—

Optional Link URL.:

Link Title:

Optional Image URL.:

Submit Follow Up| | Reset

[ Follow Ups] [ Post Followup ] [ Dr. Owens PChem Message Board | [ FAQ ]
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http://chemistry.winthrop.edu/owens/water/water3g/output

.. Runni ng Spartan Pre-Processor

wat er

SPARTAN AB | NI TI O PROGRAM SA / R5K Rel ease 5.0.1
(Job run on newt on)

WATER
Cal cul ation started: Fri Oct 2 15:27:40 1998

Run type: Geonetry optim zation
Nuneri cal Frequency

Model : RHF/ STO 3G
Nurmber of shells: 4

3 S shells

1 SP shells
Nurmber of basis functions: 7
Nurmber of electrons: 10
Use of nol ecul ar synmetry enabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cartesi an Coordi nates (Angstromns)
z

At om Label X Y

H HL -0. 7804951 0. 0000000 0. 4562610
O O 0. 0000000 0. 0000000 -0. 1140653
H H2 0. 7804951 0. 0000000 0. 4562610

Point Goup = CNV Order = 2 Nsynop = 4
Thi s system has 2 degrees of freedom
Coordi nates read from pre-optin zation

Cartesi an Coordi nates (Angstrons)
z

At om Label X Y

H HL 0. 0000000 -0. 7804951 0. 1901087
O O 0. 0000000 0. 0000000 -0. 3802175
H H2 0. 0000000 0. 7804951 0. 1901087

Initial Hessian option
Hessian will be taken fromarchive file

Cycl e no: 1 Energy = -74.9625823 rnmsG = 0.0238 rnmsD = 0.0383
Cycl e no: 2 Energy = -74.9639106 rnmsG = 0.0355 rnmsD = 0.0192
Cycl e no: 3 Energy = -74.9658902 rmsG = 0.0017 rnmsD = 0. 0017
Cycl e no: 4 Energy = -74.9659009 rnmeG = 0. 0005 rnmsD = 0.0002
Cycl e no: 5 Energy = -74.9659012 rnmsG = 0.0000 rnmsD = 0.0000
WATER
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Cartesi an Coordi nates (Angstromns)
VA

At om Label X Y
H HL -0. 7580832 0. 0000000 0. 5086753
O O 0. 0000000 0. 0000000 -0.1271688
H H2 0. 7580832 0. 0000000 0. 5086753
E(HF) = -74.9659012 a. u.
Cl osed- Shel | Mol ecular Obital Coefficients
MO 1 2 3 4 5
Ei genval ues: -20.25158 -1.25754 -0.59383 -0.45973 -0. 39262
Al Al B2 Al Bl
1H 1S -0. 00558 -0.15559 0. 44922 0.29512 0. 00000
20 258 0. 99422 0. 23377 0. 00000 0. 10404 0. 00000
30 258 0. 02585 -0.84446 0. 00000  -0.53817 0. 00000
40 2 PX 0. 00000 0. 00000 -0. 61270 0. 00000 0. 00000
50 2PY 0. 00000 0. 00000 0. 00000 0. 00000 1. 00000
6 O 2Pz 0. 00416  -0.12283 0. 00000 0. 75586 0. 00000
7H 35S -0. 00558 -0.15559 -0. 44922 0.29512 0. 00000
MO 6 7
Ei genval ues: 0. 58177 0. 69263
Al B2
1H 1S 0.76914 -0.81463
20 258 0. 12581 0. 00000
30 258 -0. 82009 0. 00000
4 0 2 PX 0. 00000  -0.95978
50 2PY 0. 00000 0. 00000
6 O 2Pz -0. 76357 0. 00000
7H 35S 0. 76914 0.81463
Estimati ng Force Constant Matrix by central -differences
System has approxi mate symretry G oup: CS Oder: 1
Probl ens det erm ning equi val ent atons symretry turned off
System has approxi mate symretry G oup: CNV O der: 2
Probl ens det erm ning equi val ent atons symretry turned off
Hessi an Estimation Conpl ete
Nor mal Modes and Vi brational Frequencies (cml)
2170. 09 4139.70 4390. 71
Al Al B2
X Y VA X Y z X Y VA
1 -0.433 0.000 -0.527 -0.559 0.000 O0.408 0.523 0.000 -0.438
2 0.000 0.000 O0.264 0.000 0.000 -0.205 -0.262 0.000 0.000
3 0.433 0.000 -0.527 0.559 0.000 O0.408 0.523 0.000 0.438
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** Archive file witten to unit 12 **

Total Cpu tine:
Total Vall tinme:

Cal cul ation finished:

0 m ns.
0 m ns.

Fri

1.19 secs.
1. 67 secs.

Cct 2 15:27:42 1998

SPARTAN PROPERTI ES PACKACE: SA / R5K

Cl osed- Shel |l Mol ecular O bital

MO 1 2
Ei genval ues: -20. 25158 -1.25754
Al Al
1H 1S -0.00558 -0.15559
20 2SS 0.99422 0. 23377
30 258 0.02585 -0.84446
4 0 2 PX 0. 00000 0. 00000
50 2PY 0. 00000 0. 00000
6 O 2Pz 0.00416  -0.12283
7H 3S -0.00558 -0.15559
MO 6 7
Ei genval ues: 0. 58177 0. 69263
Al Bl
1H 1S 0.76914  -0.81463
20 2SS 0. 12581 0. 00000
30 28 - 0. 82009 0. 00000
4 0 2 PX 0. 00000 -0.95978
50 2PY 0. 00000 0. 00000
6 O 2Pz -0. 76357 0. 00000
7H 3S 0.76914 0. 81463
Di pole nmonment: X = 0.000000 Y =
Total Dipole: 1. 709223 Debye
Mul 1'i ken Popul ation Anal ysi s
AO ATOM Cccupancy
1 1 0. 834750
2 2 1.997836
3 2 1.848944
4 2 1.073062
5 2 2. 000000
6 2 1.410659
7 3 0. 834750
At om Cccupancy Char ge
H 1 0. 834750 0. 165250
O 2 8. 330500 - 0. 330500
H 3 0. 834750 0. 165250

Rel ease 5.

Coefficients

3
- 0. 59383

Bl
0. 44922
0. 00000
0. 00000

-0.61270
0. 00000
0. 00000
0. 44922

0.000000 Z =

0.1

4

- 0. 45973

Al
0. 29512
0. 10404
- 0. 53817
0. 00000
0. 00000
0. 75586
0. 29512

1.709223
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Total Charge = 0.000000

Natural Atomic Obital Popul ations

Nao Atom Type Basis Qccupancy

1 H 1 S M N 0. 817067
2 0 2 S M N 2. 000000
3 0 2 S M N 1.772727
4 O 2 PX M N 1. 147015
5 0 2 PY M N 2. 000000
6 O 2 PZ M N 1. 446124
7 H 3 S M N 0. 817067

Total M N occupancy: 10.000000
Total RYD occupancy: 0. 000000
Total occupancy: 10. 000000

Nat ural Atom ¢ Popul ati ons and Charges

At om Cccupancy Char ge

H 1 0. 817067 0. 182933
o 2 8. 365866 - 0. 365866
H 3 0. 817067 0. 182933

Total Charge = 0.000000

- 0. 3659
0. 1829

Q m nus( NAO
Q pl us(NAOQ

Mul I i ken Bond Order Matri X

1 2
2 0. 96419
3 0. 00850 0. 96419

Atom c Val enci es

At om Val ency
H 1 0. 972692
o 2 1.928388
H 3 0. 972692

Lowdi n Bond Order Matri X

1 2
2 0. 98637
3 0. 00023 0. 98637
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Atom c Val enci es

At om Val ency

H 1 0. 986598
o 2 1.972745
H 3 0. 986598

Frequenci es and reduced nmass in atomc units are:

node (cm1l) AU nmass
1 -0.5416E-04 -0.1110E-15 -0.1874E+16
2 -0.3021E-04 -0.3453E-16 -0.9765E+16
3 -0.1711E-04 -0.1108E-16 -0.2597E+17
4 0.5845E-13  0.1293E-33 0. 1809E+30
5 0.3999E-12  0.6052E-32 0. 3931E+28
6 0.2172E-04  0.1786E-16 0. 9849E+16
7 2170. 0.1782 1.612
8 4140. 0. 6485 0. 8739
9 4391. 0. 7296 1.020
Zero-point vibrational energy is 15. 297 kcal / nol
St andard Ther nodynami ¢ quantities at 298.15 K and 1.00 atm
Transl ati onal Ent hal py: 0. 889 kcal / nol
Rot at i onal Ent hal py: 0. 889 kcal / nol
Vi brational Enthal py: 15. 297 kcal / nol
Transl ati onal Entropy: 34.608 cal/nol.K
Rot ati onal Entropy: 10. 673 cal/nol . K
Vi brational Entropy: 0.001 cal/nol.K
Total Cpu tine: 0 mins. 0.04 secs.
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.. Runni ng Spartan Pre-Processor

wat er

SPARTAN AB | NI TI O PROGRAM SA / R5K Rel ease 5.0.1
(Job run on newt on)

WATER
Cal cul ation started: Fri Oct 2 15:24:20 1998

Run type: Geonetry optim zation
Nuneri cal Frequency

Mbdel : RHF/ 3-21G( *)
Nurmber of shells: 7

5 S shells

2 SP shells
Nurmber of basis functions: 13
Nurmber of electrons: 10
Use of nol ecul ar synmetry enabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cartesi an Coordi nates (Angstromns)
z

At om Label X Y

H HL -0. 7529642 0. 0000000 0. 4543509
O O 0. 0000000 0. 0000000 -0.1135877
H H2 0. 7529642 0. 0000000 0. 4543509

Point Goup = CNV Order = 2 Nsynop = 4
Thi s system has 2 degrees of freedom
Coordi nates read from pre-optin zation

Cartesi an Coordi nates (Angstrons)
z

At om Label X Y

H HL 0. 0000000 -0. 7529642 0. 1893129
O O 0. 0000000 0. 0000000 -0. 3786257
H H2 0. 0000000 0. 7529642 0. 1893129

Initial Hessian option
Hessian will be taken fromarchive file

Cycl e no: 1 Energy = -75.5846382 rmeG = 0. 0152 rnsD
Cycl e no: 2 Energy = -75. 5858628 rmeG = 0. 0046 rnsD
Cycl e no: 3 Energy = -75. 5859553 rmeG = 0. 0015 rnsD
Cycl e no: 4 Energy = -75.5859598 rmeG = 0. 0000 rnsD
WATER
Cartesi an Coordi nates (Angstrons)
At om Label X Y z

http://chemistry.winthrop.edu/owens/water/water321g/output (1 of 6) [5/18/1999 3:14:41 PM]

0.0173

0. 0063

0. 0010

0. 0000



http://chemistry.winthrop.edu/owens/water/water321g/output

H HL -0. 7804951
o o 0. 0000000
H H2 0. 7804951

E(HF) = -75. 5859598 a. u.

Cl osed- Shel |l Mol ecular O bital

MO
Ei genval ues: - 20.
1H 1S -0
2H 1S -0
30 258 -0
40 2S -0
50 2 PX 0
6 O 2PY 0
70 2Pz -0
80 258 0
9 0 2 PX 0
10 O 2 PY 0
11 0 2 Pz 0
12 H 35S -0
13 H 3 S -0
MO
Ei genval ues: 0
1H 1S 0
2H 1S 0
30 258 0
40 2SS -0
50 2 PX 0
6 O 2PY 0
70 2Pz -0
80 258 -1
9 0 2 PX 0
10 O 2 PY 0
11 0 2 Pz -0
12 H 35S 0
13 H 3 S 0
MO
Ei genval ues: 1
1H 1S 0
2H 1S 0
30 258 0
40 2SS -0
50 2 PX 0
6 O 2PY 0
70 2Pz 1
80 258 -0

1

42721

Al

. 00246
. 00687
. 98322
. 09577
. 00000
. 00000
. 00344
. 03769
. 00000
. 00000
. 00643
. 00246
. 00687

. 26107

Al

. 05259
. 86039
. 11032
. 03614
. 00000
. 00000
. 20775
. 04126
. 00000
. 00000
. 45842
. 05259
. 86039

11

. 86333

Al

. 23712
. 09256
. 04198
. 12642
. 00000
. 00000
. 01545
. 15994

1
=

eNololoololoNololoNoNoNe]

POOOOOO0OO0OO0OOO0ORrOo

cNoNol JNoloNoNe

0. 0000000
0. 0000000
0. 0000000

2

. 32096

Al

. 11499
. 02049
. 22978
. 21802
. 00000
. 00000
. 07919
. 70971
. 00000
. 00000
. 08988
. 11499
. 02049

. 36033

B2

. 03447
. 15577
. 00000
. 00000
. 30400
. 00000
. 00000
. 00000
. 77790
. 00000
. 00000
. 03447
. 15577

12

. 02482

B2

. 16494
. 48573
. 00000
. 00000
. 06606
. 00000
. 00000
. 00000

elololoololololololoNeNe)

POOORFRLROOO

Coefficients

o

clolololololololololoNeNe)

0. 4562610
-0.1140653
0. 4562610
3 4
. 68554 -0.52982
B2 Al
. 23228 0.12773
. 18208 0.10711
. 00000 0. 08575
. 00000 -0. 07998
. 39589 0. 00000
. 00000 0. 00000
. 00000 0. 44451
. 00000 - 0. 39387
. 36968 0. 00000
. 00000 0. 00000
. 00000 0. 51491
. 23228 0.12773
. 18208 0.10711
8 9
. 20668 1.27663
B2 Al
. 96750 0. 97558
. 68159 - 0. 49918
. 00000 0. 06586
. 00000 -0. 09311
. 19945 0. 00000
. 00000 0. 00000
. 00000 -0. 25354
. 00000 - 0. 09248
. 43752 0. 00000
. 00000 0. 00000
. 00000 - 0. 28550
. 96750 0. 97558
. 68159 - 0. 49918
13
. 10329
Al
. 26627
. 35869
. 08667
. 63841
. 00000
. 00000
. 15375
. 96894
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o

clolololololololololoNeNe)

. 47723

Bl

. 00000
. 00000
. 00000
. 00000
. 00000
. 52105
. 00000
. 00000
. 00000
. 63234
. 00000
. 00000
. 00000

10

. 78397

Bl

. 00000
. 00000
. 00000
. 00000
. 00000
. 02940
. 00000
. 00000
. 00000
. 96504
. 00000
. 00000
. 00000
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90 2 PX
10 0O 2 PY
11 0 2 PZ
12 H 3S
13 H 3 S

0. 00000
0. 00000
-1.13209
0. 23712
0. 09256

1
0.

0

-0.
-0.

Estimati ng Force Constant Matri X

System has approxi mate symretry Goup: CS Oder:

41438 0.
00000 0.
00000 0.
16494 - 0.
48573 - 0.

00000
00000
46244
26627
35869

by central -di fferences

1

Probl ens det erm ning equi val ent atons symretry turned off

Hessi an Estimati on Conpl ete

Nor mal

Modes and Vi brati ona

Frequencies (cm1)

Z

1799. 16 3812. 24 3945. 41
Al Al B2
X Y z X Y z X Y
1 -0.376 0.000 -0.564 -0.599 0.000 O0.354 0.549 0.000 -0.401
2 0.000 0.000 O.283 0.000 0.000 -0.178 -0.276 0.000 0.000
3 0.376 0.000 -0.564 0.599 0.000 O0.354 0.549 0.000 0.401

** Archive file witten to unit 12

Tot al
Tot al

Cpu tine:
Vall tine:

Cal cul ation finished: Fri

0 m ns.
0 m ns.

Cct

SPARTAN PROPERTI ES PACKACE: SA / R5K

d osed- Shel

MO

Ei genval ues:

1H 1S

2H 1S

30 25S

40 25

50 2 PX
6 O 2 PY
70 2Pz
80 2S5

90 2 PX
10 0O 2 PY
11 0 2 PZ
12 H 3S
13 H 3 S
MO,

Ei genval ues:

Mol ecul ar Orbital
1

-20. 42721
Al

. 00246
. 00687

. 09577
. 00000
. 00000
. 00344
. 03769
. 00000
. 00000
. 00643
. 00246
. 00687

elololololoNoNeoNe

0. 26107

. 98322 -

1
=

eNololololoNoNololoNoNoNe]

2.01
2.49

SecCs.
SecCs.

2 15:24:22 1998

Rel ease 5.0.1

Coefficients
2

. 32096

1
o

Al

. 11499 -
. 02049 -
. 22978

. 21802

. 00000

. 00000

. 07919

. 70971

. 00000

. 00000

. 08988

. 11499

. 02049

cololoololololololNoNeNe)

. 36033 1.

. 68554

Bl

. 23228
. 18208
. 00000
. 00000
. 39589
. 00000
. 00000
. 00000
. 36968
. 00000
. 00000
. 23228
. 18208

20668

eNolololololoNololoNoNoNe]

o

. 52982

Al

. 12773
. 10711
. 08575
. 07998
. 00000
. 00000
. 44451
. 39387
. 00000
. 00000
. 51491
. 12773
. 10711

. 27663
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. 47723

B2

. 00000
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. 00000
. 00000
. 00000
. 52105
. 00000
. 00000
. 00000
. 63234
. 00000
. 00000
. 00000

10
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Al Bl Bl Al

1H 1S 0. 05259 0. 03447 -0. 96750 0. 97558
2H 1S 0. 86039 1. 15577 0.68159  -0.49918
30 258 0.11032 0. 00000 0. 00000 0. 06586
40 2S -0. 03614 0. 00000 0. 00000 -0.09311
50 2PX 0. 00000 0. 30400 -0. 19945 0. 00000
6 O 2PY 0. 00000 0. 00000 0. 00000 0. 00000
70 2Pz -0. 20775 0. 00000 0. 00000 -0.25354
80 2SS -1.04126 0. 00000 0. 00000 -0.09248
90 2PX 0. 00000 0. 77790 -0.43752 0. 00000
10 0 2 PY 0. 00000 0. 00000 0. 00000 0. 00000
11 0 2 Pz - 0. 45842 0. 00000 0. 00000 -0.28550
12 H 3S 0. 05259  -0.03447 0. 96750 0. 97558
13H 3 S 0.86039  -1.15577 -0.68159  -0.49918
MO 11 12 13
Ei genval ues: 1.86333 2.02482 3.10329
Al Bl Al
1H 1S 0.23712 0.16494 -0.26627
2H 1S 0. 09256 0.48573 - 0. 35869
30 28 0. 04198 0. 00000 0. 08667
40 2S -0. 12642 0. 00000 -1.63841
50 2PX 0. 00000 -1.06606 0. 00000
6 O 2PY 0. 00000 0. 00000 0. 00000
70 2Pz 1. 01545 0. 00000 -0. 15375
80 2SS -0. 15994 0. 00000 1.96894
90 2PX 0. 00000 1.41438 0. 00000
10 0 2 PY 0. 00000 0. 00000 0. 00000
11 0 2 Pz -1.13209 0. 00000 0. 46244
12 H 3S 0.23712 -0.16494  -0.26627
13H 3 S 0.09256  -0.48573 - 0. 35869
D pole monent: X = 0.000000 Y = 0.000000 ZzZ = 2.387344
Total Dipole: 2. 387344 Debye
Mul 1'i ken Popul ation Anal ysi s
AO ATOM Cccupancy
1 1 0. 431950
2 1 0. 201625
3 2 1.985248
4 2 0.417366
5 2 0. 546263
6 2 0. 871639
7 2 0. 687943
8 2 1. 482456
9 2 0.671328
10 2 1.128361
11 2 0. 942247
12 3 0. 431950
13 3 0. 201625
At om Cccupancy Char ge
H 1 0. 633575 0. 366425
O 2 8. 732850 -0. 732850
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B2

. 00000
. 00000
. 00000
. 00000
. 00000
. 02940
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. 96504
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H 3 0. 633575 0. 366425

Total Charge = 0.000000

Natural Atomic Orbital Popul ations

Basis Qccupancy

. &
o]
>
(@]
3
_|
<
©
D

1 H 1 S M N 0. 561009
2 H 1 S RYD 0. 001061
3 0 2 S M N 1. 999837
4 O 2 S M N 1.761981
5 0 2 S RYD 0. 000368
6 O 2 PX M N 1.407314
7 O 2 PX RYD 0. 000540
8 O 2 PY M N 1. 999930
9 O 2 PY RYD 0. 000070
10 O 2 Pz M N 1. 705562
11 O 2 Pz RYD 0. 000258
12 H 3 S M N 0. 561009
13 H 3 S RYD 0. 001061

Total M N occupancy: 9. 996642
Total RYD occupancy: 0. 003358
Total occupancy: 10. 000000

Nat ural Atom ¢ Popul ati ons and Charges

At om Cccupancy Char ge

H 1 0. 562070 0. 437930
o 2 8. 875860 - 0. 875860
H 3 0. 562070 0. 437930

Total Charge = 0.000000

Q m nus( NAO
Q pl us(NAQ

-0. 8759
0. 4379

Mul I i ken Bond Order Matri X

1 2
2 0. 82751
3 0. 00811 0. 82751

Atom c Val enci es

At om Val ency

H 1 0. 835620
o 2 1. 655014
H 3 0. 835620
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Lowdi n Bond Order Matri X

1 2
2 0. 95872
3 0. 00798 0. 95872

Atom c Val enci es

At om Val ency

H 1 0. 966703
o 2 1.917437
H 3 0. 966703

Frequenci es and reduced nass in atomc units are:

node (cm1l) AU nmass
1 -0.4148E-12 -0.6511E-32 -0.5256E+25
2 -0.1059E-12 -0.4242E-33 -0.2914E+28
3 0. 0000E+00 0. 0000E+00I nfinity
4 0.4513E-05 0.7708E-18 0.2466E+18
5 0.1230E-04  0.5729E-17  0.5376E+17
6 0.2730E-04  0.2819E-16 0. 4229E+16
7 1799. 0.1225 1.684
8 3812. 0. 5500 0. 7836
9 3945. 0. 5891 1.073
Zero-point vibrational energy is 13. 662 kcal / nol
St andard Ther nodynami ¢ quantities at 298.15 K and 1.00 atm
Transl ati onal Ent hal py: 0. 889 kcal / nol
Rot at i onal Ent hal py: 0. 889 kcal / nol
Vi brational Enthal py: 13. 663 kcal / nol
Transl ati onal Entropy: 34.608 cal/nol.K
Rot ati onal Entropy: 10.476 cal/nol. K
Vi brational Entropy: 0.003 cal/nol.K
Total Cpu tine: 0 mins. 0.05 secs.
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.. Runni ng Spartan Pre-Processor

wat er

SPARTAN AB | NI TI O PROGRAM SA / R5K Rel ease 5.0.1
(Job run on newt on)

WATER
Cal cul ation started: Tue Cct 6 14:52:51 1998

Run type: Geonetry optim zation
Nuneri cal Frequency

Mbdel : RHF/ 6- 31G
Nunber of shells: 8

5 S shells

2 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 10
Use of nol ecul ar synmetry enabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cartesian Coordi nates (a.u.)

At om Label X Y Z

H HL -0. 7540552 0. 0000000 0. 4587188
O O 0. 0000000 0. 0000000 -0.1146797
H H2 0. 7540552 0. 0000000 0. 4587188

Point Goup = CNV Order = 2 Nsynop = 4
Thi s system has 2 degrees of freedom
Coordi nates read from pre-optimn zation

Cartesi an Coordi nates (Angstrons)
z

At om Label X Y
H Hl 0. 0000000 -1.4249584 0.3611889
o O 0. 0000000 0. 0000000 -0.7223777
H H2 0. 0000000 1. 4249584 0.3611889
Initial Hessian option
Hessian will be taken fromarchive file
Cycl e no: 1 Energy = -76.0107465 rnmsG = 0.0000 rnmsD = 0. 0000
WATER

Cartesian Coordi nates (a.u.)

At om Label X Y z

H HL -1.4249584 0. 0000000 0. 8668533
O O 0. 0000000 0. 0000000 -0.2167133
H H2 1. 4249584 0. 0000000 0. 8668533
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E(HF) = -76. 0107465 a. u.

Cl osed-Shell Ml ecular Obital Coefficients

MO, 1 2 3 4 5
Ei genval ues: - 20. 55787 -1. 34614 -0.71428 -0.57080 - 0. 49821
Al Al B2 Al Bl
1H 1S 0. 00032 - 0. 13303 0. 23245 0. 14005 0. 00000
2H 1S -0. 00021 -0. 00173 0. 10724 0. 08277 0. 00000
30 25S 0. 99462 0. 20953 0. 00000 0. 07309 0. 00000
40 25 0. 02117 -0.47576 0. 00000 -0.16364 0. 00000
50 2 PX 0. 00000 0. 00000 - 0. 50892 0. 00000 0. 00000
6 O 2 PY 0. 00000 0. 00000 0. 00000 0. 00000 - 0. 63927
70 2Pz 0. 00134 -0. 09475 0. 00000 0. 55778 0. 00000
80 2S5 0. 00415 -0. 43531 0. 00000 - 0. 32543 0. 00000
90 2 PX 0. 00000 0. 00000 - 0. 30386 0. 00000 0. 00000
10 0O 2 PY 0. 00000 0. 00000 0. 00000 0. 00000 -0.51184
11 0 2 PZ - 0. 00046 - 0. 04981 0. 00000 0. 40486 0. 00000
12 O 2 DXX -0. 00421 -0. 02693 0. 00000 - 0. 00079 0. 00000
13 O 2 DYy -0. 00394 0. 00103 0. 00000 -0. 01187 0. 00000
14 O 2 DzzZ - 0. 00409 -0.02131 0. 00000 0. 04630 0. 00000
15 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
16 O 2 DXZ 0. 00000 0. 00000 - 0. 05088 0. 00000 0. 00000
17 O 2 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 -0. 03417
18 H 3 S 0. 00032 - 0. 13303 - 0. 23245 0. 14005 0. 00000
19 H 3 S -0. 00021 -0. 00173 -0.10724 0. 08277 0. 00000
MO, 6 7 8 9 10
Ei genval ues: 0. 21302 0. 30687 1.03171 1.13339 1.16803
Al B2 B2 Al Bl
1H 1S 0. 05370 - 0. 04660 0. 83946 -0.51764 0. 00000
2H 1S 1. 05155 -1.41335 -0. 42069 0. 43629 0. 00000
30 25S 0. 10145 0. 00000 0. 00000 - 0. 00237 0. 00000
40 25 - 0. 05572 0. 00000 0. 00000 0. 89859 0. 00000
50 2 PX 0. 00000 - 0. 32566 0. 08763 0. 00000 0. 00000
6 O 2 PY 0. 00000 0. 00000 0. 00000 0. 00000 - 0. 96297
70 2Pz -0. 21186 0. 00000 0. 00000 -0.47326 0. 00000
80 2S5 -1.43991 0. 00000 0. 00000 -1.58419 0. 00000
90 2 PX 0. 00000 - 0. 84079 0. 70893 0. 00000 0. 00000
10 0O 2 PY 0. 00000 0. 00000 0. 00000 0. 00000 1. 03588
11 0 2 PZ - 0. 50250 0. 00000 0. 00000 0. 75624 0. 00000
12 O 2 DXX 0. 05676 0. 00000 0. 00000 0. 18536 0. 00000
13 O 2 DYy 0. 07281 0. 00000 0. 00000 0. 37596 0. 00000
14 O 2 DzzZ 0. 04478 0. 00000 0. 00000 0.31717 0. 00000
15 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
16 O 2 DXZ 0. 00000 -0. 02321 - 0. 19900 0. 00000 0. 00000
17 O 2 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 01404
18 H 3 S 0. 05370 0. 04660 - 0. 83946 -0.51764 0. 00000
19 H 3S 1. 05155 1.41335 0. 42069 0. 43629 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 1.17847 1.38512 1.43120 2. 02056 2. 03057
Al B2 Al Al A2
1H 1S 0. 69428 -0. 10846 -0. 30120 0. 08059 0. 00000
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2H 1S -0. 36816 0.93477 -0.81232
30 258 0. 05106 0. 00000 -0.08567
40 2SS 0. 05270 0. 00000  -1.44352
50 2 PX 0. 00000  -1.04032 0. 00000
6 O 2PY 0. 00000 0. 00000 0. 00000
70 2Pz -0.73170 0. 00000 -0.50119
80 258 -0.41152 0. 00000 3.63788
9 0 2 PX 0. 00000 1. 54098 0. 00000
10 O 2 PY 0. 00000 0. 00000 0. 00000
11 0 2 Pz 0. 31536 0. 00000 1.15829
12 O 2 DXX 0.24962 0. 00000 -0.64390
13 O 2 DYY -0. 08019 0. 00000  -0.29309
14 O 2 Dzz 0. 06366 0. 00000  -0.40363
15 O 2 DXY 0. 00000 0. 00000 0. 00000
16 O 2 DXz 0. 00000 0. 02686 0. 00000
17 O 2 DYz 0. 00000 0. 00000 0. 00000
18 H 3 S 0. 69428 0.10846  -0.30120
19 H 35S -0.36816  -0.93477 -0.81232
MO 16 17 18

Ei genval ues: 2.06723 2. 63565 2.96582

Bl Al B2

1H 1S 0. 00000  -0.85909 0.97648
2H 1S 0. 00000 -0.14717 -0.02513
30 258 0. 00000 -0.05866 0. 00000
40 2SS 0. 00000  -0.48350 0. 00000
50 2 PX 0. 00000 0. 00000 -0.00627
6 O 2PY -0. 00833 0. 00000 0. 00000
70 2Pz 0. 00000  -0.03597 0. 00000
80 258 0. 00000 1.59546 0. 00000
9 0 2 PX 0. 00000 0. 00000 0. 89909
10 O 2 PY -0. 03205 0. 00000 0. 00000
11 0 2 Pz 0. 00000 0.74210 0. 00000
12 O 2 DXX 0. 00000 0.77432 0. 00000
13 O 2 DYY 0. 00000 -1.13135 0. 00000
14 O 2 Dzz 0. 00000 0.01781 0. 00000
15 O 2 DXY 0. 00000 0. 00000 0. 00000
16 O 2 DXz 0. 00000 0. 00000 1.29548
17 O 2 DYz 0. 99932 0. 00000 0. 00000
18 H 3 S 0. 00000 -0.85909 -0.97648
19 H 35S 0. 00000  -0.14717 0. 02513

. 03736
. 00748
. 07852
. 00000
. 00000
. 00283
. 23408
. 00000
. 00000
. 13057
. 56398
. 38526
. 01130
. 00000
. 00000
. 00000
. 08059
. 03736

eNololoNol JololololololololoNoNoNe]

19

3.97772

Al

. 13683
. 55567
. 46700
. 31990
. 00000
. 00000
. 11760
. 65012
. 00000
. 00000
. 31480
. 53488
. 56200
. 54926
. 00000
. 00000
. 00000
. 13683
. 55567

OCOO0OO0OOFRPPFRPPFRPOOOWOOOOOOOo

Estimati ng Force Constant Matrix by central -differences

System has approxi mate symretry G oup: CS Oder:

1

Probl ens det erm ning equi val ent atons symretry turned off

Hessi an Estimati on Conpl ete

Nor mal Modes and Vi brational Frequencies (cml)

1826. 50 4070. 71
Al Al
X Y z X Y z
1 -0.415 0.000 -0.540 -0.573 0.000 0.391
2 0.000 0.000 0.271 0.000 0.000 -0.196

4188. 95

X

B2
Y

clololoh JolololololololololoNoNeNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

z

0.542 0.000 -0.412
-0.272 0.000 0.000

http://chemistry.winthrop.edu/owens/water/water631g/output (3 of 8) [5/18/1999 3:14:44 PM]



http://chemistry.winthrop.edu/owens/water/water631g/output

3 0.415 0.000 -0.540

0.573 0.

** Archive file witten to unit 12

Total Cpu tine:
Total Vall tine:

Cal cul ation finished: Tue Cct

0 m ns.
0 m ns.

6. 08
6. 75

6 14:5

SPARTAN PROPERTI ES PACKACE: SA / R5K

C osed- Shel
MO

Ei genval ues:

1H 1S
2H 1S
30 2S5
40 25
50 2 PX
6 O 2 PY
70 2Pz
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
12 O 2 DXX
13 O 2 DYy
14 O 2 DzzZ
15 O 2 DXY
16 O 2 DXZ
o 2
H 3
H 3

Ei genval ues:

1H 1S
2H 1S
30 25S
40 25
50 2 PX
6 O 2 PY
70 2Pz
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
12 O 2 DXX
13 0 2 DYy
14 O 2 DzzZ
15 O 2 DXY
16 O 2 DXZ

Mol ecul ar Orbital

1
N
o

cleololololololololojolololololoNoNeNe]

elolololojlololoh JololoNoNol N

1

. 55787

Al

. 00032
. 00021
. 99462
. 02117
. 00000
. 00000
. 00134
. 00415
. 00000
. 00000
. 00046
. 00421
. 00394
. 00409
. 00000
. 00000
. 00000
. 00032
. 00021

. 21302

Al

. 05370
. 05155
. 10145
. 05572
. 00000
. 00000
. 21186
. 43991
. 00000
. 00000
. 50250
. 05676
. 07281
. 04478
. 00000
. 00000

eNooloNololoNololoNoNoNoNol o]

Coef fi
2
. 34614

Al

. 13303
. 00173
. 20953
. 47576
. 00000
. 00000
. 09475
. 43531
. 00000
. 00000
. 04981
. 02693
. 00103
. 02131
. 00000
. 00000
. 00000
. 13303
. 00173

. 30687

Bl

. 04660
. 41335
. 00000
. 00000
. 32566
. 00000
. 00000
. 00000
. 84079
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 02321

000 0.391

* %

SecCs.
SecCs.

2:58 1998

Rel ease 5.0.1

cients

1
o

. 71428

Bl

. 23245
. 10724
. 00000
. 00000
. 50892
. 00000
. 00000
. 00000
. 30386
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 05088
. 00000
. 23245
. 10724

cleololoolololololololololololoNoNeNe]

1.03171

Bl

. 83946
. 42069
. 00000
. 00000
. 08763
. 00000
. 00000
. 00000
. 70893
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 19900

1
elololoojololololololoNoloNoNe)

0.542 0.000 0.412

1
o

eNeololololololololololoNololoNoNoNoNe]

eNooloNololoNol JolNoloNoloNoNe]

. 57080

Al

. 14005
. 08277
. 07309
. 16364
. 00000
. 00000
. 55778
. 32543
. 00000
. 00000
. 40486
. 00079
. 01187
. 04630
. 00000
. 00000
. 00000
. 14005
. 08277

. 13339

Al

. 51764
. 43629
. 00237
. 89859
. 00000
. 00000
. 47326
. 58419
. 00000
. 00000
. 75624
. 18536
. 37596
. 31717
. 00000
. 00000
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1
o

1
eeololoololololoojlolololololoNoNeNe]

clolololojo} JeolojlololoNoloNoNe]

. 49821

B2

. 00000
. 00000
. 00000
. 00000
. 00000
. 63927
. 00000
. 00000
. 00000
. 51184
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 03417
. 00000
. 00000

10

. 16803

B2

. 00000
. 00000
. 00000
. 00000
. 00000
. 96297
. 00000
. 00000
. 00000
. 03588
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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17 O 2 DYZ
18 H 3 S
19 H 3 S
MO

Ei genval ues:

1H 1S

2H 1S -
30 25S

40 25

50 2 PX

6 O 2 PY

70 2Pz -
80 2S5 -
90 2 PX
10 0O 2 PY
11 0 2 PZ
12 O 2 DXX
13 O 2 DYy -
14 O 2 DzzZ
15 O 2 DXY
16 O 2 DXZ
17 O 2 DYZ
18 H 3 S
19 H 3 S -

Ei genval ues:

1H 1S

2H 1S

30 25S

40 25

50 2 PX

6 O 2 PY -
70 2Pz

80 2S5

90 2 PX
10 0O 2 PY -
11 0 2 PZ
12 O 2 DXX
13 O 2 DYy
14 O 2 DzzZ
15 O 2 DXY
16 O 2 DXZ
17 O 2 DYZ
18 H 3

H 3

Di pole nmonment: X =
Total Dipole:

Mul 1'i ken Popul ation Anal ysis

AO ATOM

0.
0.
1.

eleololoolololololojlolololololoNoNeNe]

eeololololololololololololololoNoNeNe]

Cccupancy

2.198922 Debye

00000 0. 00000
05370 0. 04660
05155 1.41335
11 12

. 17847 1.38512
Al Bl

. 69428 -0. 10846
. 36816 0.93477
. 05106 0. 00000
. 05270 0. 00000
. 00000 -1. 04032
. 00000 0. 00000
. 73170 0. 00000
. 41152 0. 00000
. 00000 1. 54098
. 00000 0. 00000
. 31536 0. 00000
. 24962 0. 00000
. 08019 0. 00000
. 06366 0. 00000
. 00000 0. 00000
. 00000 0. 02686
. 00000 0. 00000
. 69428 0. 10846
. 36816 -0.93477
16 17

. 06723 2.63565
B2 Al

. 00000 - 0. 85909
. 00000 -0. 14717
. 00000 - 0. 05866
. 00000 - 0. 48350
. 00000 0. 00000
. 00833 0. 00000
. 00000 - 0. 03597
. 00000 1. 59546
. 00000 0. 00000
. 03205 0. 00000
. 00000 0.74210
. 00000 0.77432
. 00000 -1.13135
. 00000 0.01781
. 00000 0. 00000
. 00000 0. 00000
. 99932 0. 00000
. 00000 - 0. 85909
. 00000 -0. 14717

0.000000 Y =

[clolol JeolojlololoojlolololololoNoNeNe]

OCOO0OO0OO0CO0OO0OO0OFrROOWOOOo

. 00000
. 83946
. 42069

13

. 43120

Al

. 30120
. 81232
. 08567
. 44352
. 00000
. 00000
. 50119
. 63788
. 00000
. 00000
. 15829
. 64390
. 29309
. 40363
. 00000
. 00000
. 00000
. 30120
. 81232

18

. 96582

Bl

. 97648
. 02513
. 00000
. 00000
. 00627
. 00000
. 00000
. 00000
. 89909
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 29548
. 00000
. 97648
. 02513

0.000000 Z =

cNeolololol JolololololoNololoNoNoNoNe]

OCOO0OO0OOFRPPFRPPFRPOOOWOOOOOOOo

. 00000
. 51764
. 43629

14

. 02056

Al

. 08059
. 03736
. 00748
. 07852
. 00000
. 00000
. 00283
. 23408
. 00000
. 00000
. 13057
. 56398
. 38526
. 01130
. 00000
. 00000
. 00000
. 08059
. 03736

19

97772

Al

. 13683
. 55567
. 46700
. 31990
. 00000
. 00000
. 11760
. 65012
. 00000
. 00000
. 31480
. 53488
. 56200
. 54926
. 00000
. 00000
. 00000
. 13683
. 55567

2.198922
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[oNeoNe]

ceololoh JolololoojlolololololoNoNeNe]

. 01404
. 00000
. 00000

15

. 03057

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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1 1 0.467771

2 1 0. 097850

3 2 1. 995294

4 2 0. 902675

5 2 0. 809455

6 2 1. 145516

7 2 0. 952547

8 2 0.914121

9 2 0. 521210
10 2 0. 852149
11 2 0. 692808
12 2 0. 037782
13 2 0. 003057
14 2 0.017877
15 2 0. 000000
16 2 0. 021933
17 2 0. 002335
18 3 0.467771
19 3 0. 097850

At om Cccupancy Char ge
H 1 0. 565621 0. 434379
o 2 8. 868758 - 0. 868758
H 3 0. 565621 0. 434379

Total Charge = 0.000000

Natural Atomic Obital Popul ations

Nao Atom Type Basis Qccupancy
1 H 1 S M N 0. 521916
2 H 1 S RYD 0. 000702
3 0 2 S M N 1. 999927
4 O 2 S M N 1. 747522
5 0 2 S RYD 0. 001244
6 O 2 S RYD 0. 000000
7 O 2 PX M N 1.462179
8 O 2 PX RYD 0. 001810
9 O 2 PY M N 1. 997090

10 O 2 PY RYD 0. 000575
11 O 2 Pz M N 1.732922
12 0 2 Pz RYD 0. 000246
13 O 2 DXY RYD 0. 000000
14 O 2 DXz RYD 0. 005024
15 O 2 DYz RYD 0. 002335
16 O 2 DXX-YY RYD 0. 001297
17 O 2 D3ZZ-RR RYD 0. 002592
18 H 3 S M N 0. 521916
19 H 3 S RYD 0. 000702

Total M N occupancy: 9.983473
Total RYD occupancy: 0. 016527
Total occupancy: 10. 000000
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Nat ural Atom ¢ Popul ati ons and Charges

1 0. 522618
2 8. 954764
3 0. 522618

0. 477382
-0. 954764
0.477382

Tot al 0. 000000

Char ge

Q m nus( NAO
Q plus(NAO

- 0. 9548
0.4774

Mul I i ken Bond Order Matri X

1 2

2 0. 78527

3 -0. 00410 0. 78527

Atom c Val enci es

Val ency

1 0. 781169
1. 570532
3 0. 781169

Lowdi n Bond Order Matri X
1 2

2 0. 87821

3 0. 00521 0. 87821

Atom c Val enci es

At om Val ency

H 1 0. 883420
o 2 1. 756430
H 3 0. 883420

Frequenci es and reduced nmass in atomc units are:

node (cm1l) AU nmass
1 -0.2081E-04 -0.1639E-16 -0.1701E+17
2 -0.1454E-04 -0.8001E-17 -0.3570E+17
3 -0.2632E-13 -0.2621E-34 0.1086E+30
4 0.4033E-12 0.6156E-32 -0.1010E+28
5 0.2708E-04 0.2776E-16 0. 8081E+16
6 0.4177E-04 0. 6602E-16 0. 3425E+16
7 1826. 0.1262 1.802
8 4071. 0.6271 0. 8326
9 4189. 0. 6640 1.058
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Zero-point vibrational energy is 14. 419 kcal / nol

St andard Ther nodynam ¢ quantities at 298.15 K and 1.00 atm
Transl ati onal Ent hal py: 0. 889 kcal / nol

Rot at i onal Ent hal py: 0. 889 kcal / nol

Vi brational Enthal py: 14. 420 kcal / nol

Transl ati onal Entropy: 34.608 cal/nol.K

Rot ati onal Entropy: 10.376 cal/nol.K

Vi brational Entropy: 0.003 cal/nol.K

Total Cpu tine: 0 mins. 0.08 secs.
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.. Runni ng Spartan Pre-Processor

wat er

SPARTAN AB | NI TI O PROGRAM SA / R5K Rel ease 5.0.1
(Job run on newt on)

WATER
Cal cul ation started: Fri Oct 2 15:13:30 1998

Run type: Geonetry optim zation
Nuneri cal Frequency

Model : RHF/ 6-311G*
Nunber of shells: 13

7 S shells

2 P shells

3 SP shells

1 5D shells
Nunber of basis functions: 30
Nunber of electrons: 10
Use of nol ecul ar synmetry enabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y

H HL -0. 7465799 0. 0000000 0.4792601
O O 0. 0000000 0. 0000000 -0.1198150
H H2 0. 7465799 0. 0000000 0.4792601

Point Goup = CNV Order = 2 Nsynop = 4
Thi s system has 2 degrees of freedom
Coordi nates read from pre-optin zation

Cartesi an Coordi nates (Angstrons)
z

At om Label X Y
H H 0. 0000000 -0. 7465799 0. 1996917
O a 0. 0000000 0. 0000000 - 0. 3993834
H H2 0. 0000000 0. 7465799 0. 1996917
Initial Hessian option
Hessian will be taken fromarchive file
Cycl e no: 1 Energy = -76. 0463003 rmeG = 0.0122 rnsD
Cycl e no: 2 Energy = -76. 0469967 rmeG = 0. 0027 rnsD
Cycl e no: 3 Energy = -76.0470119 rmeG = 0. 0003 rnsD
Cycl e no: 4 Energy = -76.0470120 rmeG = 0.0001 rnsD
WATER
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At om Label

X Y
-0.7488844 0. 0000000
0. 0000000 0. 0000000
0. 7488844 0. 0000000

-76.0470120 a. u.

C osed- Shel |l Mol ecular O bital

MO

Ei genval ues:

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 Pz
20 O 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S

H 3

H 3

H 3

Ei genval ues:

TIT L,
<X

Pz

NNRRRRRR

O~NOUTAWN R
OOIITITITITT
nw

- 20.

1

54134

Al

. 00021
. 00008
. 00010
. 00007
. 00000
. 00001
. 55143
. 47168
. 00000
. 00000
. 00179
. 00557
. 00000
. 00000
. 00062
. 00047
. 00000
. 00000
. 00009
. 00002
. 00012
. 00000
. 00000
. 00000
. 00021
. 00008
. 00010
. 00007
. 00000
. 00001

. 15259

Al

. 03414
. 06825
. 84441
. 00513
. 00000
. 00381
. 03350
. 05464

1
=

eNeololoNololoNolololololololololoNoloNoNoloNoloNoNoNoNoNeNe)

cNololoNol NoNel

2

. 34911

Al

. 09655
. 08131
. 00267
. 02386
. 00000
. 01441
. 11336
. 18936
. 00000
. 00000
. 03802
. 53789
. 00000
. 00000
. 06314
. 37192
. 00000
. 00000
. 02078
. 00276
. 00804
. 00000
. 00000
. 00000
. 09655
. 08131
. 00267
. 02386
. 00000
. 01441

. 21857

B2

. 02363
. 13010
. 57992
. 00885
. 00000
. 00818
. 00000
. 00000

Coefficients

- 0.

eololoololololoojojloleoloololololoolololololololNoNeNeNe)

cololoNoNol Nl

Cartesi an Coordi nates (Angstromns)
VA

0. 4558562
-0.1139640
0. 4558562
3 4
71720 -0.57284
B2 Al
. 15126 -0. 08746
. 21226 - 0. 14600
. 05449 -0. 02727
. 01871 -0. 02972
. 00000 0. 00000
. 02567 - 0. 00957
. 00000 -0. 03814
. 00000 - 0. 06486
. 22737 0. 00000
. 00000 0. 00000
. 00000 - 0. 25569
. 00000 0. 19645
. 34886 0. 00000
. 00000 0. 00000
. 00000 -0. 37819
. 00000 0. 33482
. 21179 0. 00000
. 00000 0. 00000
. 00000 - 0. 34001
. 00000 -0. 01698
. 00000 - 0. 00506
. 00000 0. 00000
. 02932 0. 00000
. 00000 0. 00000
. 15126 -0. 08746
. 21226 - 0. 14600
. 05449 -0. 02727
. 01871 0. 02972
. 00000 0. 00000
. 02567 - 0. 00957
8 9
. 57721 0. 62066
B2 Al
. 07981 0. 06267
. 48636 1. 85045
. 72184 - 0. 60061
. 02621 0. 03687
. 00000 0. 00000
. 00274 - 0. 04461
. 00000 0. 03360
. 00000 0. 05903
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1
o

eololoololololoojlojlololoojolololololololololololoNeNeNeo)

. 50066

Bl

. 00000
. 00000
. 00000
. 00000
. 03153
. 00000
. 00000
. 00000
. 00000
. 29170
. 00000
. 00000
. 00000
. 43668
. 00000
. 00000
. 00000
. 46588
. 00000
. 00000
. 00000
. 00000
. 00000
. 01714
. 00000
. 00000
. 00000
. 00000
. 03153
. 00000

10

. 99746

Al

. 03375
. 57469
. 11534
. 15196
. 00000
. 09942
. 01291
. 02414
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90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 PZ
20 0O 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3 PX
29 H 3 PY
30H 3 PZ

MO

Ei genval ues:

PY
Pz

1H 1S
2H 1S

3 H 1S

4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 Pz
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 Pz
20 0O 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3 PX

H 3
H 3

elololoololololoojolololololololNoNoNoNe N

eololoolololololojojo) JeolojolololololololololololoNeNeNe)

. 00000
. 00000
. 07159
. 10270
. 00000
. 00000
. 11396
. 85278
. 00000
. 00000
. 19995
. 00456
. 00367
. 00000
. 00000
. 00000
. 03414
. 06825
. 84441
. 00513
. 00000
. 00381

11

. 00311

Bl

. 00000
. 00000
. 00000
. 00000
. 02768
. 00000
. 00000
. 00000
. 00000
. 23940
. 00000
. 00000
. 00000
. 83601
. 00000
. 00000
. 00000
. 15631
. 00000
. 00000
. 00000
. 00000
. 00000
. 00840
. 00000
. 00000
. 00000
. 00000
. 02768
. 00000

16

cNoNol JNeolololololololoNolololoNoNoloNoNoNe]

eNeololoNololoNolololoNoNol JNololololoNoNoloNoloNoNoNoNoNoNeo)

. 12024
. 00000
. 00000
. 00000
. 12748
. 00000
. 00000
. 00000
. 49548
. 00000
. 00000
. 00000
. 00000
. 00000
. 00554
. 00000
. 02363
. 13010
. 57992
. 00885
. 00000
. 00818

12

. 11139

B2

. 01962
. 34721
. 80104
. 17441
. 00000
. 14572
. 00000
. 00000
. 24104
. 00000
. 00000
. 00000
. 70501
. 00000
. 00000
. 00000
. 80252
. 00000
. 00000
. 00000
. 00000
. 00000
. 03183
. 00000
. 01962
. 34721
. 80104
. 17441
. 00000
. 14572

17

COWOOORrRPROOOOOO0OOOO0OO0OOoO

1 1 1 1
[eoNeoleNo)

cololoh Jolololoojololo) JololololoNoNoe N

[cololoNoloNoNel

. 12035
. 00000
. 00000
. 00000
. 18575
. 00000
. 00000
. 00000
. 17086
. 00000
. 00000
. 00000
. 00000
. 00000
. 01302
. 00000
. 07981
. 48636
. 72184
. 02621
. 00000
. 00274

13

. 31048

Al

. 00884
. 88699
. 35673
. 18385
. 00000
. 36900
. 09974
. 20421
. 00000
. 00000
. 02803
. 48630
. 00000
. 00000
. 17800
. 19000
. 00000
. 00000
. 58767
. 02813
. 02491
. 00000
. 00000
. 00000
. 00884
. 88699
. 35673
. 18385
. 00000
. 36900

18

cNeololol JNolololololo} JNeolol VeolololoNoNolololoNoNoNoNol o)

cNololol Jolololololol JNoloh JoloNoloNoNoNo]

. 00000
. 00000
. 09602
. 13501
. 00000
. 00000
. 18556
. 48816
. 00000
. 00000
. 08819
. 01127
. 00813
. 00000
. 00000
. 00000
. 06267
. 85045
. 60061
. 03687
. 00000
. 04461

14

. 49825

Al

. 08423
. 20378
. 02918
. 59805
. 00000
. 42794
. 03344
. 06934
. 00000
. 00000
. 01484
. 58510
. 00000
. 00000
. 12055
. 05767
. 00000
. 00000
. 24349
. 11649
. 05730
. 00000
. 00000
. 00000
. 08423
. 20378
. 02918
. 59805
. 00000
. 42794

19
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eeololoololololoojolololoojolololololololololololNoNeNeNeo)

elololoolololololojol JeoloojlolololoNoNoe N

. 00000
. 00000
. 23504
. 04648
. 00000
. 00000
. 73593
. 95078
. 00000
. 00000
. 56760
. 00458
. 01773
. 00000
. 00000
. 00000
. 03375
. 57469
. 11534
. 15196
. 00000
. 09942

15

. 51587

. 00000
. 00000
. 00000
. 00000
. 68970
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 12197
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 68970
. 00000

20
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Ei genval ues:

1H 1S
2H 1S

3 H 1S

4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0O 2 Pz
20 0 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 3 S
26 H 3 S
27 H 3 S
28 H 3 PX
29 H 3 PY

H 3

Pz

Ei genval ues:

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0O 2 PZ
20 0O 2 Dz**2
21 O 2 DYY-ZZ
o 2

DXY

1.

eololoololololoojojlololoojolololololololololololoNeNeNeo)

eolololololololoojlololololololoNoNoNoN o)

72689

Bl

. 00000
. 00000
. 00000
. 00000
. 77200
. 00000
. 00000
. 00000
. 00000
. 05289
. 00000
. 00000
. 00000
. 07510
. 00000
. 00000
. 00000
. 55157
. 00000
. 00000
. 00000
. 00000
. 00000
. 14548
. 00000
. 00000
. 00000
. 00000
. 77200
. 00000

21

. 76847

B2

. 72908
. 13086
. 50213
. 95005
. 00000
. 68780
. 00000
. 00000
. 01507
. 00000
. 00000
. 00000
. 97006
. 00000
. 00000
. 00000
. 73233
. 00000
. 00000
. 00000
. 00000
. 00000

1

eloololololoNolololololololoNololoNoNoNoNoNoNe)

cNolololololololooloNoNolololoNoNoloNoNoNe]

93034

B2

. 19084
. 78704
. 16046
. 48085
. 00000
. 65135
. 00000
. 00000
. 01516
. 00000
. 00000
. 00000
. 02756
. 00000
. 00000
. 00000
. 94915
. 00000
. 00000
. 00000
. 00000
. 00000
. 07911
. 00000
. 19084
. 78704
. 16046
. 48085
. 00000
. 65135

22

. 50524

Bl

. 00000
. 00000
. 00000
. 00000
. 36679
. 00000
. 00000
. 00000
. 00000
. 02383
. 00000
. 00000
. 00000
. 00943
. 00000
. 00000
. 00000
. 27519
. 00000
. 00000
. 00000
. 00000

- 0.
0.
- 0.

1
o

[cololoojlolololoojololololololololololololoNoNo N

mieleleololololololojlololololololololoNoNe N

. 27741

B2

71308
74227
54207

. 24935
. 00000
. 46729
. 00000
. 00000
. 17653
. 00000
. 00000
. 00000
. 46807
. 00000
. 00000
. 00000
. 02699
. 00000
. 00000
. 00000
. 00000
. 00000
. 25255
. 00000
. 71308
. 14227
. 54207
. 24935
. 00000
. 46729

23

. 57207

. 00000
. 00000
. 00000
. 00000
. 35115
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 06005

ool NeolololololoololoNolololoNoNoloNoNoNe)

cNooloh JNolololoolololololololololoNoNolololoNoNoNoNol o)

. 39787

Al

. 94219
. 34110
. 43142
. 17382
. 00000
. 03340
. 02416
. 04213
. 00000
. 00000
. 16064
. 14379
. 00000
. 00000
. 15953
. 41722
. 00000
. 00000
. 32938
. 07643
. 29305
. 00000
. 00000
. 00000
. 94219
. 34110
. 43142
. 17382
. 00000
. 03340

24

. 73798

Al

. 02703
. 57242
. 02841
. 42416
. 00000
. 23271
. 00262
. 00534
. 00000
. 00000
. 05905
. 02934
. 00000
. 00000
. 05054
. 86149
. 00000
. 00000
. 67660
. 08345
. 07943
. 00000

http://chemistry.winthrop.edu/owens/water/water6311g/output (4 of 12) [5/18/1999 3:14:51 PM]

el leleojol VeleoojolololololololoNoNoN o]

eololoh Jolololoojolololoh Jololo) JolololololololoNal o)

. 61014

Al

. 43205
. 90376
. 21691
. 96203
. 00000
. 67877
. 06006
. 14041
. 00000
. 00000
. 03958
. 00798
. 00000
. 00000
. 72070
. 83751
. 00000
. 00000
. 73342
. 04727
. 03211
. 00000
. 00000
. 00000
. 43205
. 90376
. 21691
. 96203
. 00000
. 67877

25

. 03524

Al

. 35215
. 03741
. 05949
. 56007
. 00000
. 48256
. 02461
. 04966
. 00000
. 00000
. 31724
. 18769
. 00000
. 00000
. 13202
. 00064
. 00000
. 00000
. 89584
. 04810
. 12457
. 00000
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23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3 PX
29 H 3 PY
30H 3 PZ
MO

Ei genval ues:

DYY- 27

1H 1S
2H 1S

3 H 1S

4 H 1PX
5H 1PY
6 H 1PZ
70 2S5
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 PZ
20 0O 2 Dz**2
2. 0 2
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3 PX
29 H 3 PY
30H 3 PZ

Esti mati ng Force Constant Matri x

System has approxi mate symretry G oup: CS Oder:

OQOOONOOO

elololoololol JellojololeooojolololoolololololololoNeoNeNe)

. 23826
. 00000
. 72908
. 13086
. 50213
. 95005
. 00000
. 68780

26

. 28219

B2

. 44139
. 48389
. 24461
. 46733
. 00000
. 33993
. 00000
. 00000
. 46759
. 00000
. 00000
. 00000
. 02805
. 00000
. 00000
. 00000
. 92187
. 00000
. 00000
. 00000
. 00000
. 00000
. 14895
. 00000
. 44139
. 48389
. 24461
. 46733
. 00000
. 33993

. 00000
. 03732
. 00000
. 00000
. 00000
. 00000
. 36679
. 00000

cNololoNoNol Nl

27

5. 33047

Bl

. 00000
. 00000
. 00000
. 00000
. 06593
. 00000
. 00000
. 00000
. 00000
. 27076
. 00000
. 00000
. 00000
. 37564
. 00000
. 00000
. 00000
. 47599
. 00000
. 00000
. 00000
. 00000
. 00000
. 03333
. 00000
. 00000
. 00000
. 00000
. 06593
. 00000

eNeololoNololoNololololoNoloNolol JNoloNol lolololoNoloNoNoNe)

cololoNoloNoNel

1
elololoololololololololaoh ) loleoloh JololololololNoNeNoNe)

1
o

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 35115
. 00000

28

. 76188

Al

. 30691
. 52186
. 01487
. 48401
. 00000
. 26707
. 02408
. 04560
. 00000
. 00000
. 25925
. 26302
. 00000
. 00000
. 73369
. 05978
. 00000
. 00000
. 07814
. 09760
. 37511
. 00000
. 00000
. 00000
. 30691
. 52186
. 01487
. 48401
. 00000
. 26707

. 00000
. 00000
. 02703
. 57242
. 02841
. 42416
. 00000
. 23271

eNooloNoNoNoNe]

29

6. 25786

B2

. 39797
. 51199
. 14556
. 54694
. 00000
. 47649
. 00000
. 00000
. 25460
. 00000
. 00000
. 00000
. 05641
. 00000
. 00000
. 00000
. 13090
. 00000
. 00000
. 00000
. 00000
. 00000
. 67839
. 00000
. 39797
. 51199
. 14556
. 54694
. 00000
. 47649

eNeololoNololoNololololololololoNol Vool NeololoNoloNoNoNeo)

by central -di fferences

1

Probl ens det erm ning equi val ent atons symretry turned off

Hessi an Estimation Conpl ete

Nor mal Mbdes and Vi brati ona

1751. 19

X

Al
Y

Z

1 -0.415 0.000 -0.540

Frequencies (cm1)

4141. 46

Al

X

Y

z

0.572 0.000 -0.391

cololoh JolNoNel

a1
[N

1 1
[eNe]

CQOO0OO0OO0OO0OO0O0O0OOO0OO0O0OO0OOO0OO0ODO0ODOOOONNOOOO

4236. 69

X

B2
Y

. 00000
. 00000
. 35215
. 03741
. 05949
. 56007
. 00000
. 48256

30

. 57497

Al

. 00874
. 07770
. 03113
. 06568
. 00000
. 04814
. 24732
. 33737
. 00000
. 00000
. 01934
. 27404
. 00000
. 00000
. 07717
. 05650
. 00000
. 00000
. 01573
. 00337
. 02816
. 00000
. 00000
. 00000
. 00874
. 07770
. 03113
. 06568
. 00000
. 04814

z

0.542 0.000 -0.412
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2 0.000 0.000 0.271
3 0.415 0.000 -0.540

0.000 O.
-0.572 0.

** Archive file witten to unit 12

Total Cpu tine:
Total Vall tine:

0 m ns.
0 m ns.

Cal cul ation finished: Fri

18. 87
20. 31

2 15:1

SPARTAN PROPERTI ES PACKACE: SA / R5K

C osed- Shel |l Mol ecular O bital

MO

Ei genval ues:

PX
PY
Pz

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S5
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 Pz
20 0 2 Dz**2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S

H 3

H 3

H 3

Ei genval ues:

ITTITT
R RR R
Tgnunm

A WN P

- 20.

elololoololololoojololololololololoNoNe N

1

54134

Al

. 00021
. 00008
. 00010
. 00007
. 00000
. 00001
. 55143
. 47168
. 00000
. 00000
. 00179
. 00557
. 00000
. 00000
. 00062
. 00047
. 00000
. 00000
. 00009
. 00002
. 00012
. 00000
. 00000
. 00000
. 00021
. 00008
. 00010
. 00007
. 00000
. 00001

. 15259

Al

. 03414
. 06825
. 84441
. 00513

1
=

eNeololoNololoNololololoNololooloNoloNoNoloNoloNoNoNoNoNoNe)

Coef fi
2
. 34911

Al

. 09655
. 08131
. 00267
. 02386
. 00000
. 01441
. 11336
. 18936
. 00000
. 00000
. 03802
. 53789
. 00000
. 00000
. 06314
. 37192
. 00000
. 00000
. 02078
. 00276
. 00804
. 00000
. 00000
. 00000
. 09655
. 08131
. 00267
. 02386
. 00000
. 01441

. 21857

Bl

. 02363
. 13010
. 57992
. 00885

000 0.196
000 -0.391

* *

SecCs.
SecCs.

3:50 1998

Rel ease 5.0.1

cients

-0.71720

Bl

. 15126
. 21226
. 05449
. 01871
. 00000
. 02567
. 00000
. 00000
. 22737
. 00000
. 00000
. 00000
. 34886
. 00000
. 00000
. 00000
. 21179
. 00000
. 00000
. 00000
. 00000
. 00000
. 02932
. 00000
. 15126
. 21226
. 05449
. 01871
. 00000
. 02567

eololoololololoojlolololoojolololololololololololoNeNeNe)

0.57721

Bl

. 07981
. 48636
. 72184
. 02621

1
ool Ne

-0.272 0.000 0.000
0.542 0.000 0.412

eNeololoololololololoNoNolololoNoNoloNoNoNe]

ool Nl

. 57284

Al

. 08746
. 14600
. 02727
. 02972
. 00000
. 00957
. 03814
. 06486
. 00000
. 00000
. 25569
. 19645
. 00000
. 00000
. 37819
. 33482
. 00000
. 00000
. 34001
. 01698
. 00506
. 00000
. 00000
. 00000
. 08746
. 14600
. 02727
. 02972
. 00000
. 00957

. 62066

Al

. 06267
. 85045
. 60061
. 03687
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1
o

eololoololololoojojlolololololololololololololololoNeNeNe)

. 50066

B2

. 00000
. 00000
. 00000
. 00000
. 03153
. 00000
. 00000
. 00000
. 00000
. 29170
. 00000
. 00000
. 00000
. 43668
. 00000
. 00000
. 00000
. 46588
. 00000
. 00000
. 00000
. 00000
. 00000
. 01714
. 00000
. 00000
. 00000
. 00000
. 03153
. 00000

10

. 99746

Al

. 03375
. 57469
. 11534
. 15196
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5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 PZ
20 O 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3 PX
29 H 3 PY
30H 3 PZ

MO

Ei genval ues:

1H 1S
2H 1S

3 H 1S

4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 Pz
20 0O 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3

H 3

eeololoojlolololoojololololololololololololoNoNeNe]

elololoolololololojo) JejlojololololojlololololololoNeNeNeo)

. 00000
. 00381
. 03350
. 05464
. 00000
. 00000
. 07159
. 10270
. 00000
. 00000
. 11396
. 85278
. 00000
. 00000
. 19995
. 00456
. 00367
. 00000
. 00000
. 00000
. 03414
. 06825
. 84441
. 00513
. 00000
. 00381

11

. 00311

B2

. 00000
. 00000
. 00000
. 00000
. 02768
. 00000
. 00000
. 00000
. 00000
. 23940
. 00000
. 00000
. 00000
. 83601
. 00000
. 00000
. 00000
. 15631
. 00000
. 00000
. 00000
. 00000
. 00000
. 00840
. 00000
. 00000
. 00000
. 00000
. 02768

eNooloNololoNololololol JeololololololololololoNoNoNoNoNe)

cNoNol JeololololooololololoNololololoNoNoloNoNoNe]

. 00000
. 00818
. 00000
. 00000
. 12024
. 00000
. 00000
. 00000
. 12748
. 00000
. 00000
. 00000
. 49548
. 00000
. 00000
. 00000
. 00000
. 00000
. 00554
. 00000
. 02363
. 13010
. 57992
. 00885
. 00000
. 00818

12

. 11139

Bl

. 01962
. 34721
. 80104
. 17441
. 00000
. 14572
. 00000
. 00000
. 24104
. 00000
. 00000
. 00000
. 70501
. 00000
. 00000
. 00000
. 80252
. 00000
. 00000
. 00000
. 00000
. 00000
. 03183
. 00000
. 01962
. 34721
. 80104
. 17441
. 00000

COWOOORrRPROOOOOOOOO0OO0OOoO

1 1 1 1
[eNeoleNo)

[cololoNoNoeNe]

clololoh Jolololoojololoh JolololoololololoNoNoNe]

. 00000
. 00274
. 00000
. 00000
. 12035
. 00000
. 00000
. 00000
. 18575
. 00000
. 00000
. 00000
. 17086
. 00000
. 00000
. 00000
. 00000
. 00000
. 01302
. 00000
. 07981
. 48636
. 72184
. 02621
. 00000
. 00274

13

. 31048

Al

. 00884
. 88699
. 35673
. 18385
. 00000
. 36900
. 09974
. 20421
. 00000
. 00000
. 02803
. 48630
. 00000
. 00000
. 17800
. 19000
. 00000
. 00000
. 58767
. 02813
. 02491
. 00000
. 00000
. 00000
. 00884
. 88699
. 35673
. 18385
. 00000

OCQOOPFRPROOO0OO0OO0OORrRPROONOODOOOOODODODODODOOOOORrOO

cNololoh JoloNolololol Jolol JololololoNoNoloNoNoNe]

. 00000
. 04461
. 03360
. 05903
. 00000
. 00000
. 09602
. 13501
. 00000
. 00000
. 18556
. 48816
. 00000
. 00000
. 08819
. 01127
. 00813
. 00000
. 00000
. 00000
. 06267
. 85045
. 60061
. 03687
. 00000
. 04461

14

. 49825

Al

. 08423
. 20378
. 02918
. 59805
. 00000
. 42794
. 03344
. 06934
. 00000
. 00000
. 01484
. 58510
. 00000
. 00000
. 12055
. 05767
. 00000
. 00000
. 24349
. 11649
. 05730
. 00000
. 00000
. 00000
. 08423
. 20378
. 02918
. 59805
. 00000
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clolololojlolololoojo) JeojlojololololololololoNoNoNe]

eololoolololololojololooolololoojlolololoololNoNeNeNeo)

. 00000
. 09942
. 01291
. 02414
. 00000
. 00000
. 23504
. 04648
. 00000
. 00000
. 73593
. 95078
. 00000
. 00000
. 56760
. 00458
. 01773
. 00000
. 00000
. 00000
. 03375
. 57469
. 11534
. 15196
. 00000
. 09942

15

. 51587

. 00000
. 00000
. 00000
. 00000
. 68970
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 12197
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 68970
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30H 3 PZ
MO

Ei genval ues:

1H 1S
2H 1S

3 H 1S

4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0O 2 PZ
20 0O 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3 PX
29 H 3 PY

H 3

Pz

Ei genval ues:

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 Pz
16 O 2 S
17 O 2 PX
18 O 2 PY

0.

eololoololololoojojlololoojolololoNolololololololoNeNeNeo)

elololoololololololololooNoNol el

00000

16

. 72689

B2

. 00000
. 00000
. 00000
. 00000
. 77200
. 00000
. 00000
. 00000
. 00000
. 05289
. 00000
. 00000
. 00000
. 07510
. 00000
. 00000
. 00000
. 55157
. 00000
. 00000
. 00000
. 00000
. 00000
. 14548
. 00000
. 00000
. 00000
. 00000
. 77200
. 00000

21

. 76847

Bl

. 72908
. 13086
. 50213
. 95005
. 00000
. 68780
. 00000
. 00000
. 01507
. 00000
. 00000
. 00000
. 97006
. 00000
. 00000
. 00000
. 73233
. 00000

0.

eNeololoNololoNololololoNololololoNoloNoNolololoNoNoNoNoNoNe)

eNolololololoNololololoNololoNoNoNe]

14572

17

. 93034

Bl

. 19084
. 78704
. 16046
. 48085
. 00000
. 65135
. 00000
. 00000
. 01516
. 00000
. 00000
. 00000
. 02756
. 00000
. 00000
. 00000
. 94915
. 00000
. 00000
. 00000
. 00000
. 00000
. 07911
. 00000
. 19084
. 78704
. 16046
. 48085
. 00000
. 65135

22

. 50524

B2

. 00000
. 00000
. 00000
. 00000
. 36679
. 00000
. 00000
. 00000
. 00000
. 02383
. 00000
. 00000
. 00000
. 00943
. 00000
. 00000
. 00000
. 27519

1 1 1
eNoleoNel

[ceolololojlolololoojololololololololololololoNoNoeNe]

eleololoojlolololololololololoNoNeNe

. 36900

18

. 27741

Bl

. 71308
. 14227
. 54207
. 24935
. 00000
. 46729
. 00000
. 00000
. 17653
. 00000
. 00000
. 00000
. 46807
. 00000
. 00000
. 00000
. 02699
. 00000
. 00000
. 00000
. 00000
. 00000
. 25255
. 00000
. 71308
. 14227
. 54207
. 24935
. 00000
. 46729

23

. 57207

. 00000
. 00000
. 00000
. 00000
. 35115
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eNololoolololololololoNololoNoNoNe]

cNololol JolololoolololololololoNoloNoNoloNoloNoNoNoNol o)

. 42794

19

. 39787

Al

. 94219
. 34110
. 43142
. 17382
. 00000
. 03340
. 02416
. 04213
. 00000
. 00000
. 16064
. 14379
. 00000
. 00000
. 15953
. 41722
. 00000
. 00000
. 32938
. 07643
. 29305
. 00000
. 00000
. 00000
. 94219
. 34110
. 43142
. 17382
. 00000
. 03340

24

. 73798

Al

. 02703
. 57242
. 02841
. 42416
. 00000
. 23271
. 00262
. 00534
. 00000
. 00000
. 05905
. 02934
. 00000
. 00000
. 05054
. 86149
. 00000
. 00000
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eNololoh Jolololoojlojlololoh Jololo) JolololololololoNal Jle)

ool VNelojolololololololololoNol Nel

. 00000

20

. 61014

Al

. 43205
. 90376
. 21691
. 96203
. 00000
. 67877
. 06006
. 14041
. 00000
. 00000
. 03958
. 00798
. 00000
. 00000
. 72070
. 83751
. 00000
. 00000
. 73342
. 04727
. 03211
. 00000
. 00000
. 00000
. 43205
. 90376
. 21691
. 96203
. 00000
. 67877

25

. 03524

Al

. 35215
. 03741
. 05949
. 56007
. 00000
. 48256
. 02461
. 04966
. 00000
. 00000
. 31724
. 18769
. 00000
. 00000
. 13202
. 00064
. 00000
. 00000
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19
20
21
22
23
24
25
26
27
28
29
30

MO

IIIIIIOOO00O0

WWWWWWNNNNNDN

Pz
Dz**2
DYY- 27
DXY
DXz
Dyz
S

S

S

PX
PY
PZ

Ei genval ues:

OCO~NOOUIRAWNPEF

ITTITITTITOO0O0OO0OO0O0O0OOOO0OO0OOOOOOOOTTITTITTIIT

WWWWWWNNNNNNNNNNNNDNNNNNNRERPERRPRRERRE

Di pol e nonent :
Tot al

Mul 1'i ken Popul ation Anal ysis

A WN P

Di pol e:

AO ATOM

N e =

2.137708 Debye

Cccupancy

0. 272958
0. 379924
0. 025922
0. 027821

0. 00000 0. 00000
0. 00000 0. 00000
0. 00000 0. 00000
0. 00000 0. 00000
0. 23826 0. 00000
0. 00000 1. 03732
0. 72908 0. 00000
-2.13086 0. 00000
0. 50213 0. 00000
0. 95005 0. 00000
0. 00000 0. 36679
0. 68780 0. 00000
26 27
4.28219 5. 33047
Bl B2
0. 44139 0. 00000
0. 48389 0. 00000
0. 24461 0. 00000
0. 46733 0. 00000
0. 00000 0. 06593
- 0. 33993 0. 00000
0. 00000 0. 00000
0. 00000 0. 00000
0. 46759 0. 00000
0. 00000 1.27076
0. 00000 0. 00000
0. 00000 0. 00000
- 0. 02805 0. 00000
0. 00000 1. 37564
0. 00000 0. 00000
0. 00000 0. 00000
0. 92187 0. 00000
0. 00000 0. 47599
0. 00000 0. 00000
0. 00000 0. 00000
0. 00000 0. 00000
0. 00000 0. 00000
1. 14895 0. 00000
0. 00000 0. 03333
-0. 44139 0. 00000
- 0. 48389 0. 00000
- 0. 24461 0. 00000
0. 46733 0. 00000
0. 00000 0. 06593
0. 33993 0. 00000
X = 0.000000 Y =

[eolololololoNol ool

eololoololololoojloloNolaol } Jololoh JolololololololNeNeNe)

. 00000
. 00000
. 00000
. 06005
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 35115
. 00000

28

. 76188

Al

. 30691
. 52186
. 01487
. 48401
. 00000
. 26707
. 02408
. 04560
. 00000
. 00000
. 25925
. 26302
. 00000
. 00000
. 73369
. 05978
. 00000
. 00000
. 07814
. 09760
. 37511
. 00000
. 00000
. 00000
. 30691
. 52186
. 01487
. 48401
. 00000
. 26707

0.000000 Z =

eNololoNoloNoNoNoNaol o]

eNeololoNololoNololololololololoNol Vool NeololoNolNoNoNoNo)

. 67660
. 08345
. 07943
. 00000
. 00000
. 00000
. 02703
. 57242
. 02841
. 42416
. 00000
. 23271

29

. 25786

Bl

. 39797
. 51199
. 14556
. 54694
. 00000
. 47649
. 00000
. 00000
. 25460
. 00000
. 00000
. 00000
. 05641
. 00000
. 00000
. 00000
. 13090
. 00000
. 00000
. 00000
. 00000
. 00000
. 67839
. 00000
. 39797
. 51199
. 14556
. 54694
. 00000
. 47649

2.137708
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1
eclololoh JoloNeoNel

a1
[N

1 1
[eNe]

COO0OO0OO0OO0OO0O0O0OOO0OO0O0OO0OOO0OO0ODO0OOOOONNOOOO

. 89584
. 04810
. 12457
. 00000
. 00000
. 00000
. 35215
. 03741
. 05949
. 56007
. 00000
. 48256

30

. 57497

Al

. 00874
. 07770
. 03113
. 06568
. 00000
. 04814
. 24732
. 33737
. 00000
. 00000
. 01934
. 27404
. 00000
. 00000
. 07717
. 05650
. 00000
. 00000
. 01573
. 00337
. 02816
. 00000
. 00000
. 00000
. 00874
. 07770
. 03113
. 06568
. 00000
. 04814
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5 1 0. 022568

6 1 0. 021655

7 2 1. 083442

8 2 0.912383

9 2 0. 250684
10 2 0. 382610
11 2 0. 309965
12 2 0. 980505
13 2 0. 597741
14 2 0. 806504
15 2 0. 682185
16 2 0. 793039
17 2 0. 357100
18 2 0. 764768
19 2 0. 564735
20 2 0. 001222
21 2 0. 001366
22 2 0. 000000
23 2 0. 009072
24 2 0. 000983
25 3 0. 272958
26 3 0. 379924
27 3 0. 025922
28 3 0. 027821
29 3 0. 022568
30 3 0. 021655

At om Cccupancy Char ge
H 1 0. 750848 0. 249152
o 2 8. 498304 - 0. 498304
H 3 0. 750848 0. 249152

Total Charge = 0.000000

Natural Atomic Orbital Popul ations

Nao Atom Type Basis Qccupancy
1 H 1 S M N 0. 548952
2 H 1 S RYD 0. 002077
3 H 1 S RYD 0. 000078
4 H 1 PX RYD 0. 000740
5 H 1 PY RYD 0. 001331
6 H 1 Pz RYD 0. 000846
7 O 2 S M N 1. 999846
8 O 2 S M N 1.729481
9 O 2 S RYD 0. 000536

10 O 2 S RYD 0. 000000
11 O 2 PX M N 1. 437897
12 O 2 PX RYD 0. 002175
13 O 2 PX RYD 0. 000000
14 O 2 PY M N 1. 995130
15 O 2 PY RYD 0. 000919
16 O 2 PY RYD 0. 000000
17 O 2 Pz M N 1. 717558
18 O 2 Pz RYD 0. 000145
19 O 2 Pz RYD 0. 000020
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20 O 2 DXY RYD 0. 000000
21 O 2 DXz RYD 0. 004303
22 O 2 Dvz RYD 0. 001290
23 O 2 DXX-YY RYD 0. 001092
24 O 2 D3ZZ-RR RYD 0. 001562
25 H 3 S M N 0. 548952
26 H 3 S RYD 0. 002077
27 H 3 S RYD 0. 000078
28 H 3 PX RYD 0. 000740
29 H 3 PY RYD 0. 001331
30 H 3 Pz RYD 0. 000846

Total M N occupancy: 9.977815
Total RYD occupancy: 0. 022185
Total occupancy: 10. 000000

Nat ural Atom ¢ Popul ati ons and Charges

At om Cccupancy Char ge

H 1 0. 554023 0. 445977
o 2 8. 891954 - 0. 891954
H 3 0. 554023 0. 445977

Total Charge = 0.000000

Q m nus( NAO
Q pl us(NAO

- 0. 8920
0. 4460

Mul I i ken Bond Order Matri X

1 2
2 0. 96290
3 0. 00727 0. 96290

Atom c Val enci es

At om Val ency

H 1 0. 970169
o 2 1. 925804
H 3 0. 970169

Lowdi n Bond Order Matri X

1 2
2 1.19097
3 0. 07100 1.19097

Atom c Val enci es

At om Val ency
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H 1 1.261973
o 2 2. 381937
H 3 1.261973

Frequenci es and reduced nass in atomc units are:

g

(cm1l) AU nmass
-0.3562E-04 -0.4802E-16 -0.6281E+16
-0.1798E-04 -0.1223E-16 -0.1863E+17
-0.5693E-12 -0.1227E-31 -0.2275E+28

1

2

3

4 0. 0000E+00 0. 0000E+00I nfinity

5 0. 2959E-13 0. 3312E-34 -0.1950E+30

6 0.4916E-04  0.9147E-16 0. 3380E+16

7 1751. 0.1161 1.897

8 4141. 0. 6491 0. 8286

9 4237. 0.6793 1.058
Zero-point vibrational energy is 14. 481 kcal / nol
St andard Ther nodynami ¢ quantities at 298.15 K and 1.00 atm
Transl ati onal Ent hal py: 0. 889 kcal / nol
Rot at i onal Ent hal py: 0. 889 kcal / nol
Vi brational Enthal py: 14. 482 kcal / nol
Transl ati onal Entropy: 34.608 cal/nol.K
Rot ati onal Entropy: 10.336 cal/nol.K
Vi brational Entropy: 0.004 cal/nol.K
Total Cpu tine: 0 mins. 0.14 secs.
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.. Runni ng Spartan Pre-Processor

wat er

SPARTAN AB | NI TI O PROGRAM SA / R5K
(Job run on newt on)

WATER
Cal cul ation started: Fri Oct 2 14:44:32

Run type: Geonetry optim zation
Nuneri cal Frequency

Model : RVMP2(FU)/ 6- 311G *
Nunber of shells: 13

7 S shells

2 P shells

3 SP shells

1 5D shells
Nunber of basis functions: 30
Nunber of electrons: 10
Use of nol ecul ar synmetry enabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cart esi an Coordi nat es

Rel ease 5.0.1

1998

(Angstrons)
VA

At om Label X Y

H HL -0. 7465799 0. 0000000 0. 4792601

O O 0. 0000000 0. 0000000 -0.1198150

H H2 0. 7465799 0. 0000000 0. 4792601
Point Goup = CNV Order = 2 Nsynop = 4

Thi s system has 2 degrees
Coordi nates read from pre-optin zation

of freedom

Cartesi an Coordi nates (Angstrons)
z

At om Label X Y
H HL 0. 0000000 -0. 7465799 0. 1996917
O O 0. 0000000 0. 0000000 -0. 3993834
H H2 0. 0000000 0. 7465799 0. 1996917
Initial Hessian option
Hessian will be taken fromarchive file
Ful | MP2 gradient density matrices conputed

-76. 2828958 rnsG = 0.0000 rimsD = 0. 0000

Cycl e no: 1 Energy =
WATER
Cartesi an Coordi nates (Angstrons)
At om Label X Y z
H HL -0. 7465799

0. 0000000 0. 4792601
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0. 0000000
0. 7465799

O a
H H2

E( HF)
E( MP2)

-76. 0463003 a. u.
-76. 2828958 a. u.

C osed- Shel |l Mol ecular O bital

MO

Ei genval ues:

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S5
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 PZ
20 0O 2 Dz**2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S

H 3

H 3

H 3

Ei genval ues:

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S

1
N
o

eololoololololoojojlolololojolololololololololololNoNeNeNe)

eeolololololoNoNoloNeNe]

1

. 54599

Al

. 00020
. 00011
. 00009
. 00008
. 00000
. 00003
. 55145
. 47169
. 00000
. 00000
. 00180
. 00548
. 00000
. 00000
. 00065
. 00047
. 00000
. 00000
. 00009
. 00002
. 00014
. 00000
. 00000
. 00000
. 00020
. 00011
. 00009
. 00008
. 00000
. 00003

. 14979

Al

. 03518
. 07062
. 83785
. 00619
. 00000
. 00291
. 03321
. 05414
. 00000
. 00000
. 07590
. 10255

1
=

eNeololoNololoNoloololoNoloNololoNoloNoNoloNoloNoNolNoNoNeNe)

eNeololoNoloNoNoNol o N

0. 0000000
0. 0000000

2

. 34301

Al

. 09400
. 08124
. 00244
. 02346
. 00000
. 01508
. 11340
. 18948
. 00000
. 00000
. 03739
. 53965
. 00000
. 00000
. 06269
. 37573
. 00000
. 00000
. 02088
. 00327
. 00739
. 00000
. 00000
. 00000
. 09400
. 08124
. 00244
. 02346
. 00000
. 01508

. 21729

B2

. 02677
. 12332
. 57295
. 00835
. 00000
. 00852
. 00000
. 00000
. 12342
. 00000
. 00000
. 00000

Coefficients

- 0.

1
o

[cloleololojlolololoojololololololololololololoNoNeNe]

eolololololoNoNoNo) N

-0.1198150
0. 4792601

3 4
70261 -0.57593
B2 Al
. 14839 0. 08921
. 21340 0. 15338
. 05916 0. 02886
. 01818 0. 03082
. 00000 0. 00000
. 02672 0.00771
. 00000 0. 03881
. 00000 0. 06596
. 22684 0. 00000
. 00000 0. 00000
. 00000 0. 25320
. 00000 - 0. 19940
. 34857 0. 00000
. 00000 0. 00000
. 00000 0. 37452
. 00000 - 0. 34022
. 21818 0. 00000
. 00000 0. 00000
. 00000 0. 33175
. 00000 0.01712
. 00000 0. 00483
. 00000 0. 00000
. 02907 0. 00000
. 00000 0. 00000
. 14839 0. 08921
. 21340 0. 15338
. 05916 0. 02886
. 01818 - 0. 03082
. 00000 0. 00000
. 02672 0.00771

8 9
. 56316 0.61934
B2 Al
. 08420 0. 06190
. 43073 1. 82022
. 75990 -0. 62256
. 02098 0. 03177
. 00000 0. 00000
. 00360 -0. 03801
. 00000 0. 03375
. 00000 0. 05917
. 12106 0. 00000
. 00000 0. 00000
. 00000 -0.10398
. 00000 - 0. 13690
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1
o

eololoololololoojojlolololojolololoolololololololoNeoNeNeo)

. 50052

Bl

. 00000
. 00000
. 00000
. 00000
. 03104
. 00000
. 00000
. 00000
. 00000
. 29221
. 00000
. 00000
. 00000
. 43724
. 00000
. 00000
. 00000
. 46605
. 00000
. 00000
. 00000
. 00000
. 00000
. 01719
. 00000
. 00000
. 00000
. 00000
. 03104
. 00000

10

. 99906

Al

. 03303
. 61264
. 09840
. 14895
. 00000
. 11045
. 01513
. 02819
. 00000
. 00000
. 23289
. 06103
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130 2 PX 0. 00000 0. 13237 -0. 18251 0. 00000 0. 00000
14 O 2 PY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
150 2 PZ 0. 11897 0. 00000 0. 00000 -0. 19554 -0. 73304
16 O 2 S 0. 83473 0. 00000 0. 00000 -1.37814 0. 94633
17 O 2 PX 0. 00000 0. 50248 -1. 08125 0. 00000 0. 00000
18 O 2 PY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 0 2 PZ 0. 21003 0. 00000 0. 00000 -1. 08157 1. 60243
20 0O 2 Dzx*2 0. 00498 0. 00000 0. 00000 -0. 01073 -0. 00311
21 O 2 DYY-ZZ 0. 00282 0. 00000 0. 00000 0. 00943 0. 01568
22 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 0 2 DXZ 0. 00000 0. 00479 0.01471 0. 00000 0. 00000
24 O 2 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
25 H 35S -0. 03518 -0. 02677 0. 08420 0. 06190 - 0. 03303
26 H 3 S 0. 07062 0.12332 1.43073 1.82022 -0.61264
27 H 3 S -0. 83785 -1.57295 - 0. 75990 -0. 62256 - 0. 09840
28 H 3 PX -0. 00619 - 0. 00835 -0. 02098 -0. 03177 0. 14895
29 H 3 PY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
30H 3 PZ 0. 00291 - 0. 00852 0. 00360 -0. 03801 0. 11045
MO, 11 12 13 14 15
Ei genval ues: 1. 00320 1.11056 1. 31556 1. 45800 1.52184
Bl B2 Al Al A2
1H 1S 0. 00000 -0.01418 0.01278 0. 08131 0. 00000
2H 1S 0. 00000 -0.33725 - 0. 88500 -1.16796 0. 00000
3 H 1S 0. 00000 -0.78435 - 0. 33585 0. 01804 0. 00000
4 H 1PX 0. 00000 -0. 16614 -0. 14914 - 0. 60886 0. 00000
5H 1PY 0. 02020 0. 00000 0. 00000 0. 00000 0.69071
6 H 1PZ 0. 00000 0. 14814 0. 37726 -0. 38924 0. 00000
70 2SS 0. 00000 0. 00000 0. 09928 0. 03509 0. 00000
80 2S5 0. 00000 0. 00000 0. 20427 0. 07297 0. 00000
90 2 PX 0. 00000 0. 24019 0. 00000 0. 00000 0. 00000
10 0O 2 PY 0. 23996 0. 00000 0. 00000 0. 00000 0. 00000
11 0 2 PZ 0. 00000 0. 00000 -0. 02928 0.01171 0. 00000
120 2S 0. 00000 0. 00000 -1.50196 -0.61744 0. 00000
130 2 PX 0. 00000 0.71715 0. 00000 0. 00000 0. 00000
14 O 2 PY 0. 83671 0. 00000 0. 00000 0. 00000 0. 00000
150 2 PZ 0. 00000 0. 00000 0. 15834 0. 10991 0. 00000
16 O 2 S 0. 00000 0. 00000 3. 13195 2. 04767 0. 00000
17 O 2 PX 0. 00000 -1. 78009 0. 00000 0. 00000 0. 00000
18 O 2 PY -1.15097 0. 00000 0. 00000 0. 00000 0. 00000
19 0 2 PZ 0. 00000 0. 00000 0.61973 1. 24002 0. 00000
20 0O 2 Dzx*2 0. 00000 0. 00000 0. 03367 -0.10962 0. 00000
21 O 2 DYY-ZZ 0. 00000 0. 00000 0.01471 0. 05939 0. 00000
22 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 -0.12479
23 0 2 DXZ 0. 00000 -0. 03011 0. 00000 0. 00000 0. 00000
24 O 2 DYZ 0. 00824 0. 00000 0. 00000 0. 00000 0. 00000
25 H 35S 0. 00000 0.01418 0. 01278 0. 08131 0. 00000
26 H 3 S 0. 00000 0. 33725 - 0. 88500 -1.16796 0. 00000
27 H 3 S 0. 00000 0. 78435 - 0. 33585 0. 01804 0. 00000
28 H 3 PX 0. 00000 -0. 16614 0. 14914 0. 60886 0. 00000
29 H 3 PY 0. 02020 0. 00000 0. 00000 0. 00000 -0. 69071
30H 3 PZ 0. 00000 -0. 14814 0. 37726 - 0. 38924 0. 00000
MO, 16 17 18 19 20
Ei genval ues: 1. 70567 1.93682 2. 23909 2. 39330 2.59470
Bl B2 B2 Al Al
1H 1S 0. 00000 -0. 19286 -0. 67506 0. 88727 0. 55707
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2H 1S 0. 00000 0. 74058 0. 67504 -1. 09387 -1.98125
3 H 1S 0. 00000 -0. 16485 - 0. 53530 0.41175 0. 26521
4 H 1PX 0. 00000 -0. 48481 - 0. 29292 0. 28841 - 0. 88058
5H 1PY 0. 76517 0. 00000 0. 00000 0. 00000 0. 00000
6 H 1PZ 0. 00000 -0. 65192 0. 48640 -0. 14126 0. 68496
70 2S 0. 00000 0. 00000 0. 00000 0. 03004 - 0. 05552
80 2S5 0. 00000 0. 00000 0. 00000 0. 05617 -0. 12967
90 2 PX 0. 00000 -0. 01053 -0.17002 0. 00000 0. 00000
10 0O 2 PY - 0. 04918 0. 00000 0. 00000 0. 00000 0. 00000
11 0 2 PZ 0. 00000 0. 00000 0. 00000 -0.16744 0. 02276
120 2S 0. 00000 0. 00000 0. 00000 - 0. 24095 0. 90481
130 2 PX 0. 00000 - 0. 00869 -0. 48123 0. 00000 0. 00000
14 O 2 PY -0. 05278 0. 00000 0. 00000 0. 00000 0. 00000
150 2 PZ 0. 00000 0. 00000 0. 00000 - 0. 24415 0. 68925
16 O 2 S 0. 00000 0. 00000 0. 00000 0.13888 1. 78476
17 O 2 PX 0. 00000 0. 88269 0. 00364 0. 00000 0. 00000
18 O 2 PY - 0. 55397 0. 00000 0. 00000 0. 00000 0. 00000
19 0 2 PZ 0. 00000 0. 00000 0. 00000 0. 23649 0. 75532
20 O 2 Dz**2 0. 00000 0. 00000 0. 00000 0. 09033 -0. 01256
21 O 2 DYY-ZZ 0. 00000 0. 00000 0. 00000 0. 27646 -0. 00898
22 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 0 2 DXZ 0. 00000 0.07493 0. 23405 0. 00000 0. 00000
24 O 2 DYZ 0. 14640 0. 00000 0. 00000 0. 00000 0. 00000
25 H 35S 0. 00000 0. 19286 0. 67506 0. 88727 0. 55707
26 H 3 S 0. 00000 - 0. 74058 -0. 67504 -1. 09387 -1.98125
27 H 3 S 0. 00000 0. 16485 0. 53530 0.41175 0. 26521
28 H 3 PX 0. 00000 - 0. 48481 -0. 29292 - 0. 28841 0. 88058
29 H 3 PY 0. 76517 0. 00000 0. 00000 0. 00000 0. 00000
30H 3 PZ 0. 00000 0. 65192 - 0. 48640 -0. 14126 0. 68496
MO, 21 22 23 24 25
Ei genval ues: 2. 78656 3. 50553 3. 54430 3.72231 3. 99864
B2 Bl A2 Al Al

1H 1S -0.79018 0. 00000 0. 00000 -0.01712 0. 31610
2H 1S 2.08233 0. 00000 0. 00000 - 0. 39987 1. 09398
3 H 1S - 0. 52880 0. 00000 0. 00000 0. 02542 0. 04578
4 H 1PX 0. 90048 0. 00000 0. 00000 - 0. 34670 0. 57430
5H 1PY 0. 00000 0. 36127 0. 33765 0. 00000 0. 00000
6 H 1PZ - 0. 63450 0. 00000 0. 00000 - 0. 26543 -0. 46534
70 2S 0. 00000 0. 00000 0. 00000 0. 00053 0. 02218
80 2S5 0. 00000 0. 00000 0. 00000 0. 00156 0. 04406
90 2 PX 0. 01179 0. 00000 0. 00000 0. 00000 0. 00000
10 0O 2 PY 0. 00000 -0. 01983 0. 00000 0. 00000 0. 00000
11 0 2 PZ 0. 00000 0. 00000 0. 00000 0. 03202 - 0. 30870
120 2S 0. 00000 0. 00000 0. 00000 -0. 06757 -0.11846
130 2 PX 0. 88076 0. 00000 0. 00000 0. 00000 0. 00000
14 O 2 PY 0. 00000 0. 01424 0. 00000 0. 00000 0. 00000
150 2 PZ 0. 00000 0. 00000 0. 00000 0. 01207 -0. 12952
16 O 2 S 0. 00000 0. 00000 0. 00000 0. 59744 -2. 05336
17 O 2 PX 0. 65083 0. 00000 0. 00000 0. 00000 0. 00000
18 O 2 PY 0. 00000 -0. 26991 0. 00000 0. 00000 0. 00000
19 0 2 Pz 0. 00000 0. 00000 0. 00000 0. 55547 -0.99074
20 O 2 Dzx*2 0. 00000 0. 00000 0. 00000 1. 06452 -0.19938
21 O 2 DYY-ZZ 0. 00000 0. 00000 0. 00000 -0. 21650 -1. 09932
22 O 2 DXY 0. 00000 0. 00000 1. 05209 0. 00000 0. 00000
23 0 2 DXZ 0. 23174 0. 00000 0. 00000 0. 00000 0. 00000
24 O 2 DYZ 0. 00000 -1. 03612 0. 00000 0. 00000 0. 00000
25 H 35S 0. 79018 0. 00000 0. 00000 -0.01712 0. 31610
26 H 3 S -2.08233 0. 00000 0. 00000 - 0. 39987 1. 09398

http://chemistry.winthrop.edu/owens/water/water6311gmp2/output (4 of 14) [5/18/1999 3:15:00 PM]



http://chemistry.winthrop.edu/owens/water/water6311gmp2/output

27 H 3 S
28 H 3 PX
29 H 3 PY
30H 3 PZ
MO

Ei genval ues:

1H 1S
2H 1S

3 H 1S

4 H 1PX
5H 1PY
6 H 1PZ
70 2SS
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 PZ
20 0 2 Dzx*2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S
28 H 3 PX
29 H 3 PY
30H 3 PZ

0.
0. 90048
0.

0. 63450

eololoololo) JellojolololoojolololololololololololoNeNeNe)

52880

00000

26

. 27434

B2

. 40780
. 50130
. 23117
. 46086
. 00000
. 36941
. 00000
. 00000
. 45261
. 00000
. 00000
. 00000
. 03633
. 00000
. 00000
. 00000
. 91370
. 00000
. 00000
. 00000
. 00000
. 00000
. 15645
. 00000
. 40780
. 50130
. 23117
. 46086
. 00000
. 36941

0.

0
0.
0

eNeololoNololoNololololoNolololol NoloNol JlolololNoNoNoNoNoNeo)

Esti mati ng Force Constant Matri x

00000
. 00000
36127 -
. 00000

eloleoNel

27

. 32594 5.

Bl

. 00000
. 00000
. 00000
. 00000
. 05881
. 00000
. 00000
. 00000
. 00000
. 27047
. 00000
. 00000
. 00000
. 37394
. 00000
. 00000
. 00000
. 48123
. 00000
. 00000
. 00000
. 00000
. 00000
. 02862
. 00000
. 00000
. 00000
. 00000
. 05881
. 00000

1
eeololoololololololololaoh J lololoh JololololojolNoNeNoNe)

1
o

by central -di fferences

Ful | MP2 gradient density matrices conputed
Ful | MP2 gradient density matrices conputed

System has approxi mate symretry G oup: CS Oder:

. 00000
. 00000
. 33765
. 00000

28

76281

Al

. 28879
. 49321
. 01365
. 46235
. 00000
. 27987
. 02261
. 04241
. 00000
. 00000
. 26271
. 22527
. 00000
. 00000
. 72501
. 01488
. 00000
. 00000
. 08461
. 11479
. 35502
. 00000
. 00000
. 00000
. 28879
. 49321
. 01365
. 46235
. 00000
. 27987

eNoNoNe

eNeololoNololoNololololoNolololoNol ool JNeololoNoloNoNoNo)

1

. 02542
. 34670
. 00000
. 26543

29

. 17867

B2

. 34577
. 48971
. 15210
. 50981
. 00000
. 46713
. 00000
. 00000
. 25404
. 00000
. 00000
. 00000
. 98589
. 00000
. 00000
. 00000
. 15896
. 00000
. 00000
. 00000
. 00000
. 00000
. 65292
. 00000
. 34577
. 48971
. 15210
. 50981
. 00000
. 46713

Probl ens determ ning equi val ent atons symretry turned off
Ful | MP2 gradient density
Ful | MP2 gradient density
Ful | MP2 gradient density
Ful | MP2 gradient density

mat ri
mat ri
mat ri
mat ri

System has approxi nate symetry

Probl ens det ermi ni ng equi val ent
Ful | MP2 gradient density matri
Ful | MP2 gradient density matri
Ful | MP2 gradient density matri

ces conput ed
ces conput ed
ces conput ed
ces conput ed

Group: CNV Order:

2

atons synmmetry turned off

ces conput ed
ces conput ed
ces conput ed
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[colololojloloNoloojolololololololololoNoNal VN Vo Ne)

. 04578
. 57430
. 00000
. 46534

30

. 55007

Al

. 00560
. 06533
. 03041
. 05750
. 00000
. 04572
. 24716
. 33609
. 00000
. 00000
. 01847
. 26644
. 00000
. 00000
. 07168
. 07433
. 00000
. 00000
. 00932
. 00419
. 02419
. 00000
. 00000
. 00000
. 00560
. 06533
. 03041
. 05750
. 00000
. 04572
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Hessi an Estimati on Conpl ete

Nor mal

Modes and Vi brati ona

Frequencies (cm1)

1667. 11 3909. 99
Al Al
X Y Z X Y Z
1 -0.421 0.000 -0.536 0.568 0.000 -0.396
2 0.000 0.000 0.269 0.000 0.000 0.199
3 0.421 0.000 -0.536 -0.568 0.000 -0.396
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 33.17 secs.
Total Wall tine: O mns. 34.70 secs.

Cal cul ation finished: Fri

SPARTAN PROPERTI ES PACKACE: SA / R5K

Cct

Cl osed- Shel | Mol ecular Orbital
MO; 1

Ei genval ues: -20. 54599 -

Al

1H 1S 0. 00020

2 H 1S 0. 00011

3 H 1S 0. 00009 -
4 H 1 PX 0. 00008

5 H 1 PY 0. 00000

6 H 1 Pz - 0. 00003 -
70 258 0. 55145 -
80 258 0. 47169 -
90 2 PX 0. 00000

10 O 2 PY 0. 00000

11 0 2 Pz 0. 00180

12 0 2 S 0. 00548

13 0 2 PX 0. 00000

14 O 2 PY 0. 00000
150 2 Pz - 0. 00065

16 O 2 S - 0. 00047

17 O 2 PX 0. 00000

18 O 2 PY 0. 00000

19 0 2 Pz 0. 00009
20 0 2 Dz**2 - 0. 00002
21 O 2 DYYy-ZZ -0. 00014
22 O 2 DXY 0. 00000
23 0 2 DXz 0. 00000
24 O 2 DYz 0. 00000
25 H 3 S 0. 00020
26 H 3 S 0. 00011
27 H 3 S 0. 00009 -
28 H 3 PX - 0. 00008 -
29 H 3 PY 0. 00000
30 H 3 PZ - 0. 00003 -

=

eNeololoNololoNoloolololololololoNoloNoNoNoNoloNoNoNoNoNoNe)

2 14:45:07 1998

Coefficients
2
. 34301

Al

. 09400
. 08124
. 00244
. 02346
. 00000
. 01508
. 11340
. 18948
. 00000
. 00000
. 03739
. 53965
. 00000
. 00000
. 06269
. 37573
. 00000
. 00000
. 02088
. 00327
. 00739
. 00000
. 00000
. 00000
. 09400
. 08124
. 00244
. 02346
. 00000
. 01508

1
o

[clolololojlolololoojololololololololololololoNoNoeNe]

. 70261

Bl

. 14839
. 21340
. 05916
. 01818
. 00000
. 02672
. 00000
. 00000
. 22684
. 00000
. 00000
. 00000
. 34857
. 00000
. 00000
. 00000
. 21818
. 00000
. 00000
. 00000
. 00000
. 00000
. 02907
. 00000
. 14839
. 21340
. 05916
. 01818
. 00000
. 02672

4017. 63

X

B2
Y

z

0.532 0.000 -0.426
-0.267 0.000 0.000
0.532 0.000 O0.426

eNeololoNololoNolololololololololoNoloNoNoloNoloNoNoNoNoNoNeo)

o

Rel ease 5.0.1

. 57593

Al

. 08921
. 15338
. 02886
. 03082
. 00000
. 00771
. 03881
. 06596
. 00000
. 00000
. 25320
. 19940
. 00000
. 00000
. 37452
. 34022
. 00000
. 00000
. 33175
.01712
. 00483
. 00000
. 00000
. 00000
. 08921
. 15338
. 02886
. 03082
. 00000
. 00771
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o

eololoololololoojojlololoojolololoolololololololoNeNeNeo)

. 50052

B2

. 00000
. 00000
. 00000
. 00000
. 03104
. 00000
. 00000
. 00000
. 00000
. 29221
. 00000
. 00000
. 00000
. 43724
. 00000
. 00000
. 00000
. 46605
. 00000
. 00000
. 00000
. 00000
. 00000
. 01719
. 00000
. 00000
. 00000
. 00000
. 03104
. 00000



http://chemistry.winthrop.edu/owens/water/water6311gmp2/output

MO

Ei genval ues:

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 PZ
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0 2 Pz
20 O 2 Dz**2
21 O 2 DYY-ZZ
22 O 2 DXY
23 0 2 DXZ
24 O 2 DYZ
25 H 35S
26 H 3 S
27 H 3 S

H 3

H 3

H 3

Ei genval ues:

1H 1S
2H 1S
3 H 1S
4 H 1PX
5H 1PY
6 H 1PZ
70 2S
80 2S5
90 2 PX
10 0O 2 PY
11 0 2 PZ
120 2S
130 2 PX
14 O 2 PY
150 2 Pz
16 O 2 S
17 O 2 PX
18 O 2 PY
19 0O 2 Pz
20 0O 2 Dzx*2

ool JelojolololoojololololololNoNeNeNe)

eololoololololoojlojlololoojolololoolololololololoNeNeNe)

6

. 14979

Al

. 03518
. 07062
. 83785
. 00619
. 00000
. 00291
. 03321
. 05414
. 00000
. 00000
. 07590
. 10255
. 00000
. 00000
. 11897
. 83473
. 00000
. 00000
. 21003
. 00498
. 00282
. 00000
. 00000
. 00000
. 03518
. 07062
. 83785
. 00619
. 00000
. 00291

11

. 00320

B2

. 00000
. 00000
. 00000
. 00000
. 02020
. 00000
. 00000
. 00000
. 00000
. 23996
. 00000
. 00000
. 00000
. 83671
. 00000
. 00000
. 00000
. 15097
. 00000
. 00000

cNoNoh NeololololololololololololololoNoNolololoNoNoNol _leNeo)

eNolol JNeolololololololololoNoNoNoNoNoNe)

7

. 21729

Bl

. 02677
. 12332
. 57295
. 00835
. 00000
. 00852
. 00000
. 00000
. 12342
. 00000
. 00000
. 00000
. 13237
. 00000
. 00000
. 00000
. 50248
. 00000
. 00000
. 00000
. 00000
. 00000
. 00479
. 00000
. 02677
. 12332
. 57295
. 00835
. 00000
. 00852

12

. 11056

Bl

. 01418
. 33725
. 78435
. 16614
. 00000
. 14814
. 00000
. 00000
. 24019
. 00000
. 00000
. 00000
. 71715
. 00000
. 00000
. 00000
. 78009
. 00000
. 00000
. 00000

0.

eololoh Jolololoojlololo) JollojlololoolololololololNoNal Jle)

COO0OO0OWOOORFrRROOOOOOOO0OO0OOOo

56316

Bl

. 08420
. 43073
. 75990
. 02098
. 00000
. 00360
. 00000
. 00000
. 12106
. 00000
. 00000
. 00000
. 18251
. 00000
. 00000
. 00000
. 08125
. 00000
. 00000
. 00000
. 00000
. 00000
. 01471
. 00000
. 08420
. 43073
. 75990
. 02098
. 00000
. 00360

13

. 31556

Al

. 01278
. 88500
. 33585
. 14914
. 00000
. 37726
. 09928
. 20427
. 00000
. 00000
. 02928
. 50196
. 00000
. 00000
. 15834
. 13195
. 00000
. 00000
. 61973
. 03367

cNeooNol Jolololololol Jeolol JolololoNoNolololoNoNoNoNol o)

OFRPOONOOOO0OOOO0OO0OO0OOOO0OORrOo

. 61934

Al

. 06190
. 82022
. 62256
. 03177
. 00000
. 03801
. 03375
. 05917
. 00000
. 00000
. 10398
. 13690
. 00000
. 00000
. 19554
. 37814
. 00000
. 00000
. 08157
. 01073
. 00943
. 00000
. 00000
. 00000
. 06190
. 82022
. 62256
. 03177
. 00000
. 03801

14

. 45800

Al

. 08131
. 16796
. 01804
. 60886
. 00000
. 38924
. 03509
. 07297
. 00000
. 00000
. 01171
.61744
. 00000
. 00000
. 10991
. 04767
. 00000
. 00000
. 24002
. 10962
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eololoojlolololoojolololoololNoNeNeNeo)

10

. 99906

Al

. 03303
. 61264
. 09840
. 14895
. 00000
. 11045
. 01513
. 02819
. 00000
. 00000
. 23289
. 06103
. 00000
. 00000
. 73304
. 94633
. 00000
. 00000
. 60243
. 00311
. 01568
. 00000
. 00000
. 00000
. 03303
. 61264
. 09840
. 14895
. 00000
. 11045

15

. 52184

. 00000
. 00000
. 00000
. 00000
. 69071
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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21 O 2 DYY-ZZ 0. 00000 0. 00000 0.01471 0. 05939 0. 00000
22 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 -0.12479
23 0 2 DXZ 0. 00000 -0. 03011 0. 00000 0. 00000 0. 00000
24 O 2 DYZ 0. 00824 0. 00000 0. 00000 0. 00000 0. 00000
25 H 35S 0. 00000 0.01418 0.01278 0. 08131 0. 00000
26 H 3 S 0. 00000 0. 33725 - 0. 88500 -1.16796 0. 00000
27 H 3 S 0. 00000 0. 78435 - 0. 33585 0. 01804 0. 00000
28 H 3 PX 0. 00000 -0. 16614 0. 14914 0. 60886 0. 00000
29 H 3 PY 0. 02020 0. 00000 0. 00000 0. 00000 -0. 69071
30H 3 PZ 0. 00000 -0. 14814 0.37726 - 0. 38924 0. 00000
MO, 16 17 18 19 20
Ei genval ues: 1. 70567 1.93682 2. 23909 2. 39330 2.59470
B2 Bl Bl Al Al
1H 1S 0. 00000 -0. 19286 -0. 67506 0. 88727 0. 55707
2H 1S 0. 00000 0. 74058 0. 67504 -1. 09387 -1.98125
3 H 1S 0. 00000 -0. 16485 - 0. 53530 0.41175 0. 26521
4 H 1PX 0. 00000 - 0. 48481 -0. 29292 0. 28841 - 0. 88058
5H 1PY 0. 76517 0. 00000 0. 00000 0. 00000 0. 00000
6 H 1PZ 0. 00000 -0. 65192 0. 48640 -0. 14126 0. 68496
70 2S 0. 00000 0. 00000 0. 00000 0. 03004 - 0. 05552
80 2S5 0. 00000 0. 00000 0. 00000 0. 05617 -0. 12967
90 2 PX 0. 00000 -0. 01053 -0.17002 0. 00000 0. 00000
10 0O 2 PY - 0. 04918 0. 00000 0. 00000 0. 00000 0. 00000
11 0 2 PZ 0. 00000 0. 00000 0. 00000 -0.16744 0. 02276
120 2S 0. 00000 0. 00000 0. 00000 - 0. 24095 0. 90481
130 2 PX 0. 00000 - 0. 00869 -0. 48123 0. 00000 0. 00000
14 O 2 PY -0. 05278 0. 00000 0. 00000 0. 00000 0. 00000
150 2 PZ 0. 00000 0. 00000 0. 00000 - 0. 24415 0. 68925
16 O 2 S 0. 00000 0. 00000 0. 00000 0.13888 1. 78476
17 O 2 PX 0. 00000 0. 88269 0. 00364 0. 00000 0. 00000
18 O 2 PY - 0. 55397 0. 00000 0. 00000 0. 00000 0. 00000
19 0 2 Pz 0. 00000 0. 00000 0. 00000 0. 23649 0. 75532
20 0O 2 Dzx*2 0. 00000 0. 00000 0. 00000 0. 09033 -0. 01256
21 O 2 DYY-ZZ 0. 00000 0. 00000 0. 00000 0. 27646 -0. 00898
22 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 0 2 DXZ 0. 00000 0. 07493 0. 23405 0. 00000 0. 00000
24 O 2 DYZ 0. 14640 0. 00000 0. 00000 0. 00000 0. 00000
25 H 35S 0. 00000 0. 19286 0. 67506 0. 88727 0. 55707
26 H 3 S 0. 00000 - 0. 74058 -0. 67504 -1. 09387 -1.98125
27 H 3 S 0. 00000 0. 16485 0. 53530 0.41175 0. 26521
28 H 3 PX 0. 00000 - 0. 48481 -0. 29292 - 0. 28841 0. 88058
29 H 3 PY 0. 76517 0. 00000 0. 00000 0. 00000 0. 00000
30H 3 PZ 0. 00000 0. 65192 - 0. 48640 -0. 14126 0. 68496
MO, 21 22 23 24 25
Ei genval ues: 2. 78656 3. 50553 3. 54430 3.72231 3. 99864
Bl B2 A2 Al Al
1H 1S -0.79018 0. 00000 0. 00000 -0.01712 0. 31610
2H 1S 2.08233 0. 00000 0. 00000 - 0. 39987 1. 09398
3 H 1S - 0. 52880 0. 00000 0. 00000 0. 02542 0. 04578
4 H 1PX 0. 90048 0. 00000 0. 00000 - 0. 34670 0. 57430
5H 1PY 0. 00000 0. 36127 0. 33765 0. 00000 0. 00000
6 H 1PZ - 0. 63450 0. 00000 0. 00000 - 0. 26543 -0. 46534
70 2S 0. 00000 0. 00000 0. 00000 0. 00053 0. 02218
80 2S5 0. 00000 0. 00000 0. 00000 0. 00156 0. 04406
90 2 PX 0.01179 0. 00000 0. 00000 0. 00000 0. 00000
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10 0O 2 PY 0. 00000 -0. 01983 0. 00000 0. 00000 0. 00000
11 0 2 PZ 0. 00000 0. 00000 0. 00000 0. 03202 - 0. 30870
120 2S 0. 00000 0. 00000 0. 00000 -0. 06757 -0.11846
130 2 PX 0. 88076 0. 00000 0. 00000 0. 00000 0. 00000
14 O 2 PY 0. 00000 0. 01424 0. 00000 0. 00000 0. 00000
150 2 PZ 0. 00000 0. 00000 0. 00000 0. 01207 -0. 12952
16 O 2 S 0. 00000 0. 00000 0. 00000 0. 59744 -2. 05336
17 O 2 PX 0. 65083 0. 00000 0. 00000 0. 00000 0. 00000
18 O 2 PY 0. 00000 -0. 26991 0. 00000 0. 00000 0. 00000
19 0 2 Pz 0. 00000 0. 00000 0. 00000 0. 55547 -0.99074
20 0O 2 Dzx*2 0. 00000 0. 00000 0. 00000 1. 06452 -0.19938
21 O 2 DYY-ZZ 0. 00000 0. 00000 0. 00000 -0. 21650 -1. 09932
22 O 2 DXY 0. 00000 0. 00000 1. 05209 0. 00000 0. 00000
23 0 2 DXZ 0. 23174 0. 00000 0. 00000 0. 00000 0. 00000
24 O 2 DYZ 0. 00000 -1. 03612 0. 00000 0. 00000 0. 00000
25 H 35S 0. 79018 0. 00000 0. 00000 -0.01712 0. 31610
26 H 3 S -2.08233 0. 00000 0. 00000 - 0. 39987 1. 09398
27 H 3 S 0. 52880 0. 00000 0. 00000 0. 02542 0. 04578
28 H 3 PX 0. 90048 0. 00000 0. 00000 0. 34670 -0.57430
29 H 3 PY 0. 00000 0. 36127 -0. 33765 0. 00000 0. 00000
30H 3 PZ 0. 63450 0. 00000 0. 00000 - 0. 26543 -0. 46534
MO, 26 27 28 29 30
Ei genval ues: 4.27434 5. 32594 5.76281 6. 17867 51. 55007
Bl B2 Al Bl Al
1H 1S 0. 40780 0. 00000 0. 28879 0. 34577 - 0. 00560
2H 1S 0. 50130 0. 00000 0. 49321 0.48971 - 0. 06533
3 H 1S 0. 23117 0. 00000 0. 01365 - 0. 15210 0. 03041
4 H 1PX 0. 46086 0. 00000 0. 46235 0. 50981 -0. 05750
5H 1PY 0. 00000 0. 05881 0. 00000 0. 00000 0. 00000
6 H 1PZ - 0. 36941 0. 00000 -0. 27987 -0.46713 0. 04572
70 2S 0. 00000 0. 00000 0. 02261 0. 00000 2.24716
80 2S5 0. 00000 0. 00000 0. 04241 0. 00000 -2.33609
90 2 PX 0. 45261 0. 00000 0. 00000 -1.25404 0. 00000
10 0O 2 PY 0. 00000 1.27047 0. 00000 0. 00000 0. 00000
11 0 2 PZ 0. 00000 0. 00000 1.26271 0. 00000 -0. 01847
120 2S 0. 00000 0. 00000 - 0. 22527 0. 00000 0. 26644
130 2 PX -0. 03633 0. 00000 0. 00000 1. 98589 0. 00000
14 O 2 PY 0. 00000 -1.37394 0. 00000 0. 00000 0. 00000
150 2 PZ 0. 00000 0. 00000 -1. 72501 0. 00000 0.07168
16 O 2 S 0. 00000 0. 00000 -1.01488 0. 00000 -0.07433
17 O 2 PX 0. 91370 0. 00000 0. 00000 - 0. 15896 0. 00000
18 O 2 PY 0. 00000 0. 48123 0. 00000 0. 00000 0. 00000
19 0O 2 Pz 0. 00000 0. 00000 0. 08461 0. 00000 0. 00932
20 0 2 Dzx*2 0. 00000 0. 00000 -0.11479 0. 00000 0. 00419
21 O 2 DYY-ZZ 0. 00000 0. 00000 - 0. 35502 0. 00000 0. 02419
22 O 2 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 0 2 DXZ 1. 15645 0. 00000 0. 00000 0. 65292 0. 00000
24 O 2 DYZ 0. 00000 - 0. 02862 0. 00000 0. 00000 0. 00000
25 H 35S -0. 40780 0. 00000 0. 28879 - 0. 34577 - 0. 00560
26 H 3 S -0. 50130 0. 00000 0. 49321 -0. 48971 - 0. 06533
27 H 3 S -0. 23117 0. 00000 0. 01365 0. 15210 0. 03041
28 H 3 PX 0. 46086 0. 00000 -0. 46235 0. 50981 0. 05750
29 H 3 PY 0. 00000 0. 05881 0. 00000 0. 00000 0. 00000
30H 3 PZ 0. 36941 0. 00000 -0. 27987 0.46713 0. 04572
Di pole monent: X = 0.000000 Y = 0.000000 Z = 2.195271

Total Dipole: 2.195271 Debye
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Atomi ¢ Charges from El ectrostatic Potenti al
Resol uti on: 1 points per atomc unit

2541 of 6137 gridpoints used in calculation

At om Char ge

H 1 0. 388060
o 2 -0.776119
H 3 0. 388060

Total Charge = 0.000000

RVS fit: 1. 086187
RRVS fit: 0.107225

Di pol e nmonment from fornmal charges:

x = 0.0000, y = 0.0000, z = 2.2329 = 2.2329 debye
Q mnus(elesta) = -0.7761
Q plus(elesta) = 0. 3881

Mul 1'i ken Popul ation Anal ysis

AO ATOM Cccupancy
1 1 0. 266413
2 1 0. 387656
3 1 0. 029492
4 1 0. 027473
5 1 0. 021559
6 1 0. 021824
7 2 1. 083494
8 2 0.912344
9 2 0. 248847

10 2 0. 383572

11 2 0. 304211

12 2 0. 985530

13 2 0. 593756

14 2 0. 807522

15 2 0.672125

16 2 0. 801353

17 2 0. 368406

18 2 0. 764808

19 2 0. 552710

20 2 0. 001378

21 2 0. 001206

22 2 0. 000000

23 2 0. 008926

24 2 0. 000980

25 3 0. 266413

26 3 0. 387656

27 3 0. 029492

28 3 0. 027473
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29 3 0. 021559

30 3 0. 021824
At om QCccupancy Char ge
H 1 0. 754416 0. 245584
o 2 8.491168 -0.491168
H 3 0. 754416 0. 245584

Total Charge = 0.000000

Natural Atomic Obital Popul ations

Nao Atom Type Basis Qccupancy
1 H 1 S M N 0. 550092
2 H 1 S RYD 0. 002180
3 H 1 S RYD 0. 000066
4 H 1 PX RYD 0. 000840
5 H 1 PY RYD 0. 001326
6 H 1 Pz RYD 0. 000887
7 O 2 S M N 1. 999856
8 O 2 S M N 1.744914
9 O 2 S RYD 0. 000587

10 O 2 S RYD 0. 000000
11 O 2 PX M N 1.439373
12 O 2 PX RYD 0. 001868
13 O 2 PX RYD 0. 000000
14 O 2 PY M N 1. 995258
15 O 2 PY RYD 0. 000811
16 O 2 PY RYD 0. 000000
17 O 2 Pz M N 1. 698246
18 O 2 Pz RYD 0. 000099
19 O 2 Pz RYD 0. 000021
20 O 2 DXY RYD 0. 000000
21 O 2 DXz RYD 0. 004241
22 O 2 Dvz RYD 0. 001279
23 O 2 DXX-YY RYD 0. 001006
24 O 2 D3ZZ-RR RYD 0. 001657
25 H 3 S M N 0. 550092
26 H 3 S RYD 0. 002180
27 H 3 S RYD 0. 000066
28 H 3 PX RYD 0. 000840
29 H 3 PY RYD 0. 001326
30 H 3 Pz RYD 0. 000887

Total M N occupancy: 9.977831
Total RYD occupancy: 0. 022169
Total occupancy: 10. 000000

Nat ural Atom ¢ Popul ati ons and Charges

At om Cccupancy Char ge
H 1 0. 555392 0. 444608
o 2 8.889217 - 0. 889217
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H 3
Total Charge

Q m nus( NAO
Q plus(NAO

Mul I i ken Bond Order

1

0. 555392

0. 444608

= 0. 000000

- 0. 8892
0. 4446

2

2 0. 96330

3 0. 00636

Atom c Val enci es

At om

H 1
o 2
H 3

Lowdi n Bond Order

1

Val ency

0. 969659
1. 926595
0. 969659

2

2 1.17929

3 0. 06914

Atom c Val enci es

Frequenci es and reduced mass in

Val ency

1. 248433
2. 358589
1. 248433

node (cm1l)
1 -0.3317E-04 -0
2 -0.1808E-04 -0
3 -0.1796E-12 -0
4 -0.9515E-13 -0
5 0.1739E-04 O
6 0.2753E-04 O
7 1667. 0
8 3910. 0
9 4018. 0

Zer o- poi nt vi brational
St andard Ther nodynami ¢ quantities at

Tr ansl ati onal
Rot at i onal

Ent hal

py:

Mat ri x

0. 96330

Mat ri x

1.17929

AU

. 4163E- 16
. 1236E- 16
. 1221E-32
. 3426E- 33
. 1145E- 16
. 2868E- 16
. 1052
. 5785
. 6108

energy is

Ent hal py:

atomc units are;:

[coloNeoNoNe)

mass

. 4532E+16
. 2275E+17
. 5948E+28
. 6255E+28
. 2018E+17

1139E+16

1.892
0.
1.037

8373

13. 716 kcal / nol

0. 889 kcal / nol
0. 889 kcal / nol

298.15 K and

1.00 atm
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Vi brational Enthal py:
Tr ansl ati onal
Rot at i onal

Vi br ati onal

Ent r opy:

Ent r opy:

Ent r opy:

Total Cpu tine: 0 m ns.

SPARTAN GRAPHI CS PROGRAM
(Job run on newt on)

SA / R5K

Graphi cs requests:

surface=density val ue=0. 002
surface=density val ue=0. 002
surface=density val ue=0. 002
surface=density val ue=0. 002

surface=density val ue=0. 002

vol ume=hono x=-2.10~2. 10 y=-2.10~2.10 z

vol ume=hono- 1
vol ume=hono- 2
vol ume=hono- 3

vol unme=hono- 4

Graphics files witten:
gr_request. 2
gr_request.3
gr_request.4
gr_request.5
gr_request.6
gr_request.1
gr_request.?7
gr_request.8
gr_request.9

gr_request. 10

Sur f ace Property

Type

1 Density MO

13. 718
34. 608
10. 461
0. 006

1. 22 secs.

Xx=-2.10~2. 10 y=-2.10~2.10
x=-2.10~2. 10 y=-2.10~2.10
Xx=-2.10~2. 10 y=-2.10~2.10

Xx=-2.10~2.10 y=-2.10~2.10

Kk

cal / nol

cal / nol .
cal / nol .
cal / nol .

AARAR

Rel ease 5.0.1

property=hono-1 resol uti on=ned pending
property=hono resol uti on=ned pending

property=hono-2 resol uti on=ned pending
property=hono-3 resol uti on=ned pending

property=hono-4 resol uti on=ned pending

=-1.82~2.38 resolution=ned pe
z=-1.82~2. 38 resol uti on=ned
z=-1.82~2. 38 resol uti on=ned
z=-1.82~2. 38 resol uti on=ned
z=-1.82~2. 38 resol uti on=ned

S.mo P.nb Resolution Value Size

4 0. 500 0.002 2.000
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Density
Density
Density
Density
MO
MO
MO
MO
MO

5588

QOWONOUIRAWN

=

Cal cul ation required O mns.

PNWR~O

3. 89 seconds

=N WOl

cNoolololoNoNoNe]

. 500
. 500
. 500
. 500
. 500
. 500
. 500
. 500
. 500

elolololololoNeoNel

. 002
. 002
. 002
. 002
. 032
. 032
. 032
. 032
. 032
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Cal culation started: Fri Sep 18 13:05:10 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 2

2 S shells
Nunber of basis functions: 2
Nunber of el ectrons: 1
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

H H2 - 0. 0000001 0. 7248522 - 3.1082902

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.12E-05 in 5 cycles <S**2> = 0.7500
E(HF) = -0. 4961985 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO 1 2
Ei genval ues: -0. 49620 1. 06900
A A
1H 1S 0. 37327 1. 25558
2H 1S 0.71744  -1.09594

Beta Spin Ml ecular Orbital Coefficients

MO 1 2
Ei genval ues: 0.11335 1. 25770
A A
1H 1S 0. 16409 1. 29957
2H 1S 0.88614 -0.96466

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 0.14 secs.
Total Vall tinme: 0 mins. 1.98 secs.

Cal culation finished: Fri Sep 18 13:05:12 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K Rel ease 5.0.1
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Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.02 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:18:26 1998

Run type: Single point energy
Mbdel : RHF/ STO 3G
Nurmber of shell s: 1

1 S shells
Nunber of basis functions: 1
Nunber of el ectrons: 2
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 1

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

He Hel 0. 0000000 2.2781070 -2.8971898

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

RHF di rect SCF procedure requested
Energy converged to 0.00E+00 in 2 cycl es
E(HF) = -2.8077840 a. u.

Cl osed-Shell Ml ecular Orbital Coefficients

MO 1
Ei genval ues: -0.87604
A
1 H 1S 1. 00000

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 0.02 secs.
Total Vall tinme: 0 mins. 0.22 secs.

Cal culation finished: Fri Sep 18 13:18:26 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.02 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:18:57 1998

Run type: Single point energy
Mbdel : UHF/ STO 3G
Nurmber of shell s: 1

1 S shells
Nunber of basis functions: 1
Nunber of el ectrons: 1
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

He Hel - 0. 0000001 2.2781070 -2.8971898

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to 0.00E+00 in 2 cycles <S**2> = 0.7500
E(HF) = -1.9317484 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO 1
Ei genval ues: -1.93175
A
1 H 1S 1. 00000

Beta Spin Ml ecular Orbital Coefficients

MO 1
Ei genval ues: -0.87604
A
1 H 1S 1. 00000

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 0.02 secs.
Total Vall tinme: 0 mins. 0.16 secs.

Cal culation finished: Fri Sep 18 13:18:57 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1

Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s
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Total Cpu tine: 0 mins. 0.02 secs.
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http://chemistry.winthrop.edu/owens/results/li

SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:16:09 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 3
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Li Lil 0. 0000000 3.4792904 -2.1635387

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.25E-07 in 5 cycles <S**2> = 0.7500
E(HF) = -7.3815132 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -2.46050 - 0. 19443 0. 02644 0. 02644 0. 02644
A A A A A
1L 1S -0.99122 -0. 19624 0. 00000 0. 00000 0. 00000
2L 1S -0. 06317 0. 37522 0. 00000 0. 00000 0. 00000
3 L 1PX 0. 00000 0. 00000 -0. 01039 -0. 04700 -0. 18705
4 Li 1 PY 0. 00000 0. 00000 0. 13820 - 0. 13248 0. 02561
5L 1Pz 0. 00000 0. 00000 - 0. 13453 - 0. 13246 0. 04076
6 Li 1S 0. 02461 0. 69181 0. 00000 0. 00000 0. 00000
7 Li 1 PX 0. 00000 0. 00000 -0. 04703 -0. 21270 - 0. 84647
8 Li 1 PY 0. 00000 0. 00000 0. 62540 -0.59951 0. 11589
9L 1Pz 0. 00000 0. 00000 - 0. 60880 - 0. 59943 0. 18445
MO, 6 7 8 9
Ei genval ues: 0. 16885 0.19741 0.19741 0.19741
A A A A

1L 1S 0. 10684 0. 00000 0. 00000 0. 00000

2L 1S -1.57115 0. 00000 0. 00000 0. 00000

3 L 1PX 0. 00000 - 0. 04502 -1.18701 - 0. 28595

4 Li 1 PY 0. 00000 -1. 02690 0. 19160 - 0. 63369

5L 1Pz 0. 00000 - 0. 66049 -0. 21698 1.00472

http://chemistry.winthrop.edu/owens/results/li (1 of 2) [5/18/1999 3:18:39 PM]
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6 Li
7 Li
8 Li
9 Li

1S
1 PX
1 PY
1 PZ

Beta Spin Ml ecular Orbital Coefficients

MO

Ei genval ues:

Li
Li
Li
Li
Li
Li
L
L

OCO~NOOUIRAWNPEF

Li

MO

PX
PY
PZ

PX
PY
PZ

RPRRRRRRRR

Ei genval ues:

Li
Li
Li
Li
Li
Li
L
L
L

OCO~NOOUIAWNPE

Tot al

S
S
PX
PY
Pz
S
PX
PY
Pz

RPRRRRRRRR

Cpu tine:

. 00000
. 85036
. 13726
. 15544 -

eloleoNel
eNoNoNe

0. 05735 0.

0. 00000
0. 00000
0. 01082
0. 03014
0. 00138
0. 00000
0. 33110
0. 92225
0. 04230

1
eNoolooloNoNoNe]

0. 22849 0.

. 00000
. 00000
. 20785
. 05573
. 25894
. 00000
. 73624
. 03397
. 15784

clololololol NoNel
1
cNoNoNol JoloNoNe

1. 45021 0. 00000
0. 00000 0. 03225
0. 00000 0. 73566 -
0. 00000 0.47317
1 2
-2.44386 0. 02162
A A
0. 99074 0. 16032
0. 06598 0.07299
0. 00000 0. 00000 -
0. 00000 0. 00000 -
0. 00000 0. 00000 -
-0. 02549 -1.06517
0. 00000 0. 00000 -
0. 00000 0. 00000 -
0. 00000 0. 00000 -
6 7
0.21825 0.22849
A A
0. 15863 0. 00000
-1.61357 0. 00000
0. 00000 -0.17318 -
0. 00000 1.08088 -
0. 00000 0.57513 -
1.20294 0. 00000
0. 00000 0. 10556
0. 00000 -0. 65885
0. 00000 - 0. 35057
** Archive file witten to unit 12 **
O mns. 0.21 secs.
O mns. O0.45 secs.

Tot al

Vall tine:

Cal cul ation finished: Fri

Sep 18 13:16:10 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Tot al

Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/li (2 of 2) [5/18/1999 3:18:39 PM]

. 00000
. 20485
. 45397
. 71977

05735

. 00000
. 00000
. 01797
. 00762
. 02543
. 00000
. 54987
. 23310
. 77799

22849

. 00000
. 00000
. 20042
. 59805
. 06359
. 00000
. 12217
. 36454
. 64831

elolololololoNeoNel

. 05735

. 00000
. 00000
. 02424
. 00781
. 01947
. 00000
. 74161
. 23892
. 59574



http://chemistry.winthrop.edu/owens/results/be

SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Cal cul ation started: Fri

Run type: Single point energy

Model : RHF/ 3-21Q3 *)
Nunber of shells:

1 S shells

2 SP shells
Nunber of basis functions:
Nunber of el ectrons:
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge:
Spin multiplicity:

At om Label

Be Bel

Poi nt Group

Thi s system has

0. 0000000

4

Cl Oder =

9

Rel ease 5.0.1

2.8372787

1 Nsynop =
0 degrees of freedom

RHF di rect SCF procedure requested

Energy converged to -.22E-07 in

E(HF) =
d osed- Shel |

MO

Ei genval ues:

1 Be 1S
2Be 1S
3 Be 1 PX
4 Be 1 PY
5Be 1 PZ
6 Be 1S
7 Be 1 PX
8 Be 1 PY
9 Be 1 PZ
MO

Ei genval ues:

1Be 1S
2Be 1S
3 Be 1 PX
4 Be 1 PY
5Be 1 PZ

-14. 4868202 a. u.

Mol ecul ar Orbital

D

eololololoNoNeoNe

1
RPOOOO

1

. 68838

A

. 99281
. 07643
. 00000
. 00000
. 00000
. 02873
. 00000
. 00000
. 00000

6

. 46420

. 00000
. 00000
. 11034
. 50997
. 09180

5 cycl es

2

- 0. 30564

cNololooloNoNoNe]

el NeoloNe)

A

. 21571
. 22934
. 00000
. 00000
. 00000
. 82235
. 00000
. 00000
. 00000

7

. 46420

. 00000
. 00000
. 22689
. 08555
. 48412

Coefficients

0.

ool NeNe)

Sep 18 13:13:13 1998

Cartesi an Coordi nates (Angstrons)
VA

http://chemistry.winthrop.edu/owens/results/be (1 of 2) [5/18/1999 3:18:40 PM]

-2.4822491

3 4
07141 0.07141

A A
. 00000 0. 00000
. 00000 0. 00000
. 01217 - 0. 00409
. 16072 0. 20017
. 19985 0. 16073
. 00000 0. 00000
. 03919 -0. 01318
. 51774 0. 64485
. 64381 0.51777

8 9
. 46420 0. 55261

A A
. 00000 0.01378
. 00000 -1. 64476
. 18348 0. 00000
. 16057 0. 00000
. 19460 0. 00000

0.

0.
0.
- 0.
0.
- 0.
0.
- 0.
0.
- 0.

5

07141

A
00000
00000
25643
00443
01205
00000
82606
01427
03881
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6 Be 1S 0. 00000 0. 00000 0. 00000 1. 45604
7 Be 1 PX 0. 08387 -0. 17247 - 0. 89962 0. 00000
8 Be 1 PY -0. 38765 - 0. 82518 0. 12206 0. 00000
9 Be 1 PZ 0. 82993 - 0. 36800 0. 14793 0. 00000

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 0.20 secs.
Total Vall tine: 0 mins. 1.53 secs.

Cal culation finished: Fri Sep 18 13:13:14 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.02 secs.

http://chemistry.winthrop.edu/owens/results/be (2 of 2) [5/18/1999 3:18:40 PM]



http://chemistry.winthrop.edu/owens/results/b

SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:11:22 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 5
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

B Bl 0. 0000000 -2.6923087 4.3283113

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.31E-10 in 9 cycles <S**2> = 0.7503
E(HF) = -24.3897617 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -7.64805 - 0. 53690 -0. 30716 0. 06339 0. 06339
A A A A A
1B 1S 0. 98797 0. 23188 0. 00000 0. 00000 0. 00000
2B 1S 0. 08098 - 0. 30195 0. 00000 0. 00000 0. 00000
3B 1PX 0. 00000 0. 00000 -0.50278 0. 13151 0. 03438
4B 1PY 0. 00000 0. 00000 -0. 09745 -0. 07605 - 0. 34926
5B 1Pz 0. 00000 0. 00000 -0.17786 - 0. 33008 0. 09417
6 B 1S -0. 02689 -0. 76444 0. 00000 0. 00000 0. 00000
7B 1PX 0. 00000 0. 00000 - 0. 54994 0. 27239 0.07121
8B 1PY 0. 00000 0. 00000 -0. 10659 -0. 15753 -0.72342
9B 1Pz 0. 00000 0. 00000 -0. 19454 - 0. 68369 0. 19505
MO, 6 7 8 9
Ei genval ues: 0. 59801 0. 65930 0. 65930 0.77720
A A A A

1B 1S 0. 00000 0. 00000 0. 00000 - 0. 08667

2B 1S 0. 00000 0. 00000 0. 00000 1. 55699

3B 1PX -0.99134 -0. 34144 0. 25686 0. 00000

4B 1PY -0. 19215 1. 00891 0. 49446 0. 00000

5B 1Pz - 0. 35069 0.41239 -0.99703 0. 00000
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0. 00000 -1
0. 20978 0
0. 40383 0
0. 81427 0
3
0.08471 0.
A
0. 00000 0.
0. 00000 0.
0. 12845 - 0.
0. 18827 - 0.
0. 25996 0.
0. 00000 0.
0. 28494 - 0.
0.41764 - 0.
0. 57666 0.
8
0. 71458 0.
A
0. 00000 0
0. 00000 -1
1. 07084 0
0. 20755 0
0. 37881 0
0. 00000 1
0. 83901 0
0. 16262 0
0. 29680 0

6B 1S 0. 00000 0. 00000
7B 1PX 0. 96598 0.27885 -
8B 1PY 0.18723 -0.82398 -
9B 1Pz 0.34172 -0. 33680
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -7.63435 - 0. 44090
A A
1B 1S 0. 98863 0.22792
2B 1S 0.07839 -0.27466
3B 1PX 0. 00000 0. 00000 -
4B 1PY 0. 00000 0. 00000
5B 1Pz 0. 00000 0. 00000
6B 1S -0. 02711 -0.78873
7B 1PX 0. 00000 0. 00000 -
8B 1PY 0. 00000 0. 00000
9B 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 0. 67356 0. 67356
A A
1B 1S 0. 00000 0. 00000
2B 1S 0. 00000 0. 00000
3B 1PX 0.25645 -0.34430 -
4B 1PY 0.50167 1.01135 -
5B 1Pz -0. 99981 0.41915 -
6B 1S 0. 00000 0. 00000
7B 1PX -0.20583 0.27634
8B 1PY -0.40265 -0.81172
9B 1Pz 0.80246  -0.33641
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.12 secs.
Total Vall tine: 0 mins. 0.31 secs.
Cal cul ation finished: Fri

Sep 18 13:11:22 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/b (2 of 2) [5/18/1999 3:18:42 PM]

. 38871
. 00000
. 00000
. 00000

08471

00000
00000
01504
28323
19769
00000
03336
62827
43853

81020

. 08953
. 56217
. 00000
. 00000
. 00000
. 37506
. 00000
. 00000
. 00000

0.

0.

0.
- 0.
. 05777
. 10544
. 00000
. 72912
. 14132
. 25793

5

12748

A
00000
00000
29806
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 12:47:21 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 6
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

C a - 0. 0000001 2.1124265 - 3. 4283320

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.72E-05 in 5 cycles <S**2> = 2.0010
E(HF) = -37.4810698 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -11. 27249 - 0. 81445 -0. 42596 - 0. 42596 0. 05295
A A A A A
1C 1S 0. 98568 0. 24488 0. 00000 0. 00000 0. 00000
2C 1S 0. 08664 - 0. 28976 0. 00000 0. 00000 0. 00000
3C 1PX 0. 00000 0. 00000 0. 38429 - 0. 40249 0. 00000
4 C 1PY 0. 00000 0. 00000 - 0. 40249 - 0. 38429 0. 00000
5C 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 -0. 41040
6 C 1S - 0. 02549 -0.77978 0. 00000 0. 00000 0. 00000
7C 1PX 0. 00000 0. 00000 0. 40543 -0. 42464 0. 00000
8§ C 1PY 0. 00000 0. 00000 -0. 42464 - 0. 40543 0. 00000
9C 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 -0. 72030
MO, 6 7 8 9
Ei genval ues: 0. 89799 0. 89799 0.97612 1. 24659
A A A A

1C 1S 0. 00000 0. 00000 0. 00000 0. 09788

2C 1S 0. 00000 0. 00000 0. 00000 -1.51818

3C 1PX 0. 81005 0. 65011 0. 00000 0. 00000

4 C 1PY -0. 65011 0. 81005 0. 00000 0. 00000

5C 1Pz 0. 00000 0. 00000 -1.10457 0. 00000

http://chemistry.winthrop.edu/owens/results/c (1 of 2) [5/18/1999 3:18:43 PM]
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6 C 1S
7C 1PX
8§ C 1PY
9C 1Pz

0. 00000
- 0. 79680
0. 63947
0. 00000

0. 00000
- 0. 63947
- 0. 79680

0. 00000

Beta Spin Ml ecular Orbital Coefficients

MO

Ei genval ues:

1C 1S
2C 1S
3C 1PX
4 C 1PY
5C 1Pz
6 C 1S
7C 1PX
8§C 1PY
9C 1Pz

MO

Ei genval ues:

1C 1S
2C 1S
3C 1PX
4 C 1PY
5C 1Pz
6 C 1S
7C 1PX
8§ C 1PY
9C 1Pz

1

[ERN
=

. 23139

. 98704
. 08174
. 00000
. 00000
. 00000
. 02602
. 00000
. 00000
. 00000

elolololololoNeoNel

6

1. 01164

A
. 00000
. 00000
. 00000
. 00000
. 11461
. 00000
. 00000
. 00000
. 91401

1
eclololoh JoloNoNel

2

1
o

. 57527

. 23720
. 24285
. 00000
. 00000
. 00000
. 82070
. 00000
. 00000
. 00000

cloolooloNoNoNe]

7

1. 06360

A
. 00000
. 00000
. 76110
. 82362
. 00000
. 00000
. 61095
. 66114
. 00000

cNololooloNoNoNe]

** Archive file witten to unit 12 **

Total Cpu tine:
Total Vall tine:

Cal cul ation finish

. 00000
. 00000
. 00000
. 93256

eloleoNel
cNoNaN o

0. 10809 0.

. 00000
. 00000
. 00000
. 00000
. 38229
. 00000
. 00000
. 00000
. 74369

elolololololoNoNe
eNoolooloNoNoNe]

1. 06360 1.

. 00000
. 00000
. 82362
. 76110
. 00000
. 00000
. 66114
. 61095
. 00000

clolololololoNoNel
1
ecNoNol JoloNol _Nel

O mns. 0.20 secs.
O mns. 2.32 secs.
ed: Fri

Sep 18 12:47:24 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/c (2 of 2) [5/18/1999 3:18:43 PM]

. 33319
. 00000
. 00000
. 00000

16273

. 00000
. 00000
. 02030
. 36119
. 00000
. 00000
. 04267
. 75915
. 00000

33242

. 10300
. 52666
. 00000
. 00000
. 00000
. 30839
. 00000
. 00000
. 00000

0.

0.

0.
- 0.
. 02030
. 00000
. 00000
. 75915
. 04267
. 00000

5

16273

A
00000
00000
36119
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:20:26 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 7
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 4

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

N N - 0. 0000001 1. 3875744 -2.9318705

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.14E-06 in 6 cycles <S**2> = 3.7516
E(HF) = -54. 1053904 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -15. 57262 -1.14139 - 0. 55386 - 0. 55386 - 0. 55386
A A A A A
1N 1S -0. 98388 - 0. 25343 0. 00000 0. 00000 0. 00000
2N 1S -0. 09214 0. 27933 0. 00000 0. 00000 0. 00000
3N 1PX 0. 00000 0. 00000 -0.10419 -0. 42677 - 0. 35230
4 N 1PY 0. 00000 0. 00000 0. 05707 0. 34829 -0. 43879
5N 1PZ 0. 00000 0. 00000 0. 55044 -0.11689 -0. 02119
6 N 1S 0. 02487 0. 79159 0. 00000 0. 00000 0. 00000
7N 1PX 0. 00000 0. 00000 -0.10832 - 0. 44366 -0. 36624
8N 1PY 0. 00000 0. 00000 0. 05933 0. 36207 -0. 45616
9N 1PZ 0. 00000 0. 00000 0. 57223 -0.12152 -0. 02203
MO, 6 7 8 9
Ei genval ues: 1.26027 1.26027 1.26027 1.83427
A A A A

1N 1S 0. 00000 0. 00000 0. 00000 -0.10382

2N 1S 0. 00000 0. 00000 0. 00000 1. 49469

3N 1PX - 0. 96280 0. 31622 0. 13706 0. 00000

4 N 1PY - 0. 30350 -0. 97063 0. 10742 0. 00000

5N 1Pz 0. 16331 0. 06046 1. 00770 0. 00000

http://chemistry.winthrop.edu/owens/results/n (1 of 2) [5/18/1999 3:18:45 PM]
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0. 00000 -
0. 13537
0. 10609
0. 99529

cNoNaN o

0. 19985 0.

. 00000
. 00000
. 37681
. 09299
. 00934
. 00000
. 72092
. 17790
. 01787

elolololololoNoNe
1
eNoolooloNoNoNe]

1.47982 1.

. 00000
. 00000
. 08425
. 10100
. 09309
. 00000
. 06892
. 08263
. 89421

clololoh JoloNoNel
1
ecNoNol JoloNol _Nel

6N 1S 0. 00000 0. 00000
7N 1 PX 0.95095 -0.31233 -
8 N 1PY 0. 29976 0. 95868 -
9N 1Pz -0.16130 -0.05971 -
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -15. 49032 -0.71462
A A
1N 1S -0.98584  -0.24283
2N 1S -0. 08537 0.22003
3 N 1PX 0. 00000 0. 00000
4 N 1PY 0. 00000 0. 00000
5N 1Pz 0. 00000 0. 00000
6N 1S 0. 02570 0. 84257
7N 1 PX 0. 00000 0. 00000
8 N 1PY 0. 00000 0. 00000
9N 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 1.47982 1.47982
A A
1N 1S 0. 00000 0. 00000
2N 1S 0. 00000 0. 00000
3N 1PX -0. 73536 0.81504 -
4 N 1PY -0.80878 -0.74015 -
5N 1Pz 0.13141 0. 00557 -
6N 1S 0. 00000 0. 00000
7N 1 PX 0. 60156 -0.66675
8 N 1PY 0. 66162 0. 60548
9N 1Pz -0.10750 -0.00456
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.22 secs.
Total Vall tine: 0 mins. 0.98 secs.
Cal cul ation finished: Fri

Sep 18 13:20: 27 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/n (2 of 2) [5/18/1999 3:18:45 PM]

. 29755
. 00000
. 00000
. 00000

19985

. 00000
. 00000
. 09019
. 37200
. 06480
. 00000
. 17256
. 71172
. 12399

99176

. 11034
. 50496
. 00000
. 00000
. 00000
. 26502
. 00000
. 00000
. 00000

elolololololoNeoNel

. 19985

. 00000
. 00000
. 02447
. 06073
. 38267
. 00000
. 04681
. 11619
. 73212



http://chemistry.winthrop.edu/owens/results/o

SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:23:18 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 8
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

O a 0. 0000000 3. 2307700 -2.0269174

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.24E-05 in 6 cycles <S**2> = 2.0011
E(HF) = -74.3936572 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -20. 57421 -1.37752 -0.67294 -0.67294 - 0. 58558
A A A A A
10 1S 0. 98221 - 0. 25743 0. 00000 0. 00000 0. 00000
20 1S 0. 09243 0. 27963 0. 00000 0. 00000 0. 00000
30 1PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 55965
40 1PY 0. 00000 0. 00000 -0. 47546 0. 32020 0. 00000
50 1Pz 0. 00000 0. 00000 0. 32020 0. 47546 0. 00000
6 O 1S - 0. 02385 0. 79477 0. 00000 0. 00000 0. 00000
70 1PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 59535
8§ 0O 1PY 0. 00000 0. 00000 -0. 48269 0. 32506 0. 00000
90 1Pz 0. 00000 0. 00000 0. 32506 0. 48269 0. 00000
MO, 6 7 8 9
Ei genval ues: 1. 62944 1.62944 1. 69854 2.42707
A A A A

10 1S 0. 00000 0. 00000 0. 00000 -0.12923

20 1S 0. 00000 0. 00000 0. 00000 1. 46685

30 1PX 0. 00000 0. 00000 -1. 00893 0. 00000

40 1PY - 0. 99393 -0.12107 0. 00000 0. 00000

50 1Pz -0. 12107 0. 99393 0. 00000 0. 00000

http://chemistry.winthrop.edu/owens/results/o (1 of 2) [5/18/1999 3:18:46 PM]
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. 00000 -
. 98829
. 00000
. 00000

eloleoNel
cNoNaN o

0. 49181 0.

. 00000
. 00000
. 53791
. 00000
. 00000
. 00000
. 61637
. 00000
. 00000

elolololololoNoNe
1
eNoolooloNoNoNe]

1.86132 2.

. 00000
. 00000
. 00000
. 20045
. 05263
. 00000
. 00000
. 16932
. 88919

clololoh JoloNoNel
1
ecNoNol JoloNol _Nel

6 O 1S 0. 00000 0. 00000
70 1PX 0. 00000 0. 00000
8 0O 1PY 0. 98893 0.12047
90 1Pz 0. 12047 -0.98893
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -20. 50307 -1.04820 -
A A
10 1S 0. 98351 -0. 25019
20 158 0. 08816 0.24291
30 1PX 0. 00000 0. 00000
40 1PY 0. 00000 0. 00000
50 1Pz 0. 00000 0. 00000
6 O 1S -0. 02435 0. 82614
70 1PX 0. 00000 0. 00000
8 0O 1PY 0. 00000 0. 00000
90 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 1. 75008 1.86132
A A
10 1S 0. 00000 0. 00000
20 158 0. 00000 0. 00000
30 1PX -1. 02068 0. 00000
40 1PY 0. 00000 -1.05263
50 1Pz 0. 00000 0. 20045
6 O 1S 0. 00000 0. 00000
70 1PX 0.97531 0. 00000
8 0O 1PY 0. 00000 0. 88919 -
90 1Pz 0. 00000 -0.16932 -
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.21 secs.
Total Vall tine: 0 mins. 0.58 secs.
Cal cul ation finished: Fri

Sep 18 13:23:18 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/o (2 of 2) [5/18/1999 3:18:46 PM]

. 25794
. 00000
. 00000
. 00000

17155

. 00000
. 00000
. 00000
. 01659
. 42739
. 00000
. 00000
. 02775
. 71488

55158

. 13347
. 47364
. 00000
. 00000
. 00000
. 23755
. 00000
. 00000
. 00000

elolololololoNeoNel

. 17155

. 00000
. 00000
. 00000
. 42739
. 01659
. 00000
. 00000
. 71488
. 02775
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Rel ease 5.0.1

Calculation started: Fri Sep 18 13:24:54 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 9
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y

F F1 - 0. 0000001

Point Goup = C1L Oder = 1 Nsynop =

Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested

0. 7455622

Energy converged to -.18E-05 in 6 cycles

E(HF) = - 98. 8450093 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO 1 2
Ei genval ues: -26. 23761 -1.61823
A A
1F 1S 0.98135 -0.25938
2F 158 0. 09322 0. 26896
3 F 1PX 0. 00000 0. 00000
4 F 1PY 0. 00000 0. 00000
5F 1Pz 0. 00000 0. 00000
6 F 1S -0. 02328 0. 80601
7F 1PX 0. 00000 0. 00000
8 F 1PY 0. 00000 0. 00000
9 F 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 2. 08165 2.16083
A A
1F 1S 0. 00000 0. 00000
2F 1S 0. 00000 0. 00000
3 F 1PX 0. 00000  -0.26837
4 F 1PY 0. 00000 -0.96184
5F 1Pz -0. 99140 0. 00000

- 0.

clolololololNoNeoNe

[cNoNeoNoNe)

-1. 5089561

<S**2> = 0.7503

78885

. 00000
. 00000
. 00000
. 00000
. 57474
. 00000
. 00000
. 00000
. 58445

. 16083

. 00000
. 00000
. 96184
. 26837
. 00000

http://chemistry.winthrop.edu/owens/results/f (1 of 2) [5/18/1999 3:18:48 PM]

o

eNololololoNoNoNe]

[cNoNoh o)

. 68908

. 00000
. 00000
. 06996
. 55781
. 00000
. 00000
. 07427
. 59221
. 00000

. 19452

. 14020
. 45124
. 00000
. 00000
. 00000

1
o

clololololoNoNoNe

. 68908

. 00000
. 00000
. 55781
. 06996
. 00000
. 00000
. 59221
. 07427
. 00000



http://chemistry.winthrop.edu/owens/results/f

. 00000 -
. 94226
. 26291
. 00000

eloleoNel
cNoNaN o

o

. 63588

1
o

. 00000
. 00000
. 10893
. 54194
. 00000
. 00000
. 11942
. 59412
. 00000

elolololololoNoNe
eNoolooloNoNoNe]

2.31792 3.

. 00000
. 00000
. 00000
. 00000
. 05189
. 00000
. 00000
. 00000
. 91048

clololoh JoloNoNel
1
ecNoNol JoloNol _Nel

6 F 1S 0. 00000 0. 00000
7F 1PX 0. 00000 0.26291 -
8 F 1PY 0. 00000 0.94226
9 F 1Pz 0.98571 0. 00000
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -26.19418 -1.43150 -
A A
1F 1S 0.98197 0. 25594
2F 15s8 0. 09123 -0.25251
3 F 1PX 0. 00000 0. 00000
4 F 1PY 0. 00000 0. 00000 -
5F 1Pz 0. 00000 0. 00000
6 F 1S -0. 02351 -0. 81996
7F 1PX 0. 00000 0. 00000
8 F 1PY 0. 00000 0. 00000 -
9 F 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 2.18976 2.18976
A A
1F 1S 0. 00000 0. 00000
2F 1S5S 0. 00000 0. 00000
3 F 1PX 0. 06139 1.00193
4 F 1PY -1.00193 0. 06139
5F 1Pz 0. 00000 0. 00000 -
6 F 1S 0. 00000 0. 00000
7F 1PX -0.05948 -0.97079
8 F 1PY 0.97079  -0.05948
9 F 1Pz 0. 00000 0. 00000
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.21 secs.
Total Vall tine: 0 mins. 0.54 secs.
Cal cul ation finished: Fri

Sep 18 13:24:55 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/f (2 of 2) [5/18/1999 3:18:48 PM]

. 22836
. 00000
. 00000
. 00000

. 63588

. 00000
. 00000
. 54194
. 10893
. 00000
. 00000
. 59412
. 11942
. 00000

26643

. 14213
. 45432
. 00000
. 00000
. 00000
. 21909
. 00000
. 00000
. 00000

elolololololoNeoNel

. 13450

. 00000
. 00000
. 00000
. 00000
. 45468
. 00000
. 00000
. 00000
. 69587
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:28:35 1998

Run type: Single point energy
Mbdel : RHF/ STO 3G
Nunber of shells: 2

1 S shells

1 SP shells
Nunber of basis functions: 5
Nunber of electrons: 10
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Ne Nel - 0. 0000001 0. 7041422 -3.476331

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

RHF di rect SCF procedure requested
Energy converged to 0.00E+00 in 2 cycl es
E(HF) = -126. 6045251 a. u.

Cl osed-Shell Ml ecular Obital Coefficients

MO 1 2 3
Ei genval ues: -32. 21252 -1.70610 - 0. 54305 - 0.
A A A
1 N 1S -0. 99501 -0. 26941 0. 00000 0.
2N 1S -0.01978 1. 03065 0. 00000 0.
3 N 1 PX 0. 00000 0. 00000 0. 00000 -0.
4 Ne 1 PY 0. 00000 0. 00000 0. 00040 -0.
5Ne 1PZ 0. 00000 0. 00000 -1. 00000 -0.
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.04 secs.
Total Wall tine: O mns. 0.25 secs.

Cal culation finished: Fri Sep 18 13:28:36 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.02 secs.

http://chemistry.winthrop.edu/owens/results/ne [5/18/1999 3:18:48 PM]

9

54305

00000
00000
81407
58077
00023

1
[coNeoloNe)

. 54305

. 00000
. 00000
. 58077
. 81407
. 00033
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Rel ease 5.0.1

Calculation started: Fri Sep 18 13:16:41 1998

Run type: Single point energy
Mbdel : RHF/ 3-21G *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 2
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 1

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y
Li Lil 0. 0000000 3.4792904 -2.1635387

Point Goup = CL Oder = 1 Nsynop = 1

Thi s system has 0 degrees of freedom

RHF di rect SCF procedure requested

Energy converged to -.16E-08 in 5 cycl es

E(HF) = -7.1870945 a. u.

Cl osed- Shel | Ml ecular Obital Coefficients

MO 1 2 3 4

Ei genval ues: -2.76914  -0.19441 -0.12780 -0.12780

A A A A

1L 1S -0.99125  -0.19625 0. 00000 0. 00000
2L 1S -0. 06263 0. 37502 0. 00000 0. 00000
3 Li 1PX 0. 00000 0. 00000 -0. 02097 0. 34164
4 Li 1 PY 0. 00000 0. 00000 0.20175 0.29874
5Li 1Pz 0. 00000 0. 00000 -0. 42480 0. 12502
6 Li 1S 0. 02409 0. 69199 0. 00000 0. 00000
7 Li 1 PX 0. 00000 0. 00000 -0. 02886 0. 47006
8 Li 1 PY 0. 00000 0. 00000 0. 27759 0.41103
9L 1Pz 0. 00000 0. 00000 - 0. 58447 0.17201
MO 6 7 8 9

Ei genval ues: 0. 00341 0. 00454 0. 00454 0. 00454

A A A A

1L 1S 0. 10652 0. 00000 0. 00000 0. 00000
2L 1S -1.57121 0. 00000 0. 00000 0. 00000
3 Li 1PX 0. 00000  -0.00592 0.00108 -1.14388
4 Li 1 PY 0. 00000 -1.06938 -0. 40608 0. 00515
5Li 1Pz 0. 00000  -0. 40607 1. 06939 0. 00311

http://chemistry.winthrop.edu/owens/results/li%2b (1 of 2) [5/18/1999 3:18:50 PM]

o

clololololoNoNoNe

. 12780

. 00000
. 00000
. 32317
. 30273
. 15973
. 00000
. 44464
. 41652
. 21978
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6 Li 1S 1.45013 0. 00000 0. 00000 0. 00000
7 Li 1 PX 0. 00000 0. 00545 - 0. 00099 1. 05383
8 Li 1 PY 0. 00000 0. 98520 0. 37411 -0.00474
9L 1Pz 0. 00000 0. 37410 - 0. 98521 - 0. 00286

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 0.19 secs.
Total Vall tine: 0 mins. 0.43 secs.

Cal culation finished: Fri Sep 18 13:16:41 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.02 secs.

http://chemistry.winthrop.edu/owens/results/li%2b (2 of 2) [5/18/1999 3:18:50 PM]
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:15:11 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 3
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Be Bel 0. 0000000 2.8372787 -2.4822491

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.74E-05 in 5 cycles <S**2> = 0.7500
E(HF) = -14. 1899719 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -5.13289 -0. 65972 -0. 22951 -0. 22951 -0. 22951
A A A A A
1 Be 1S - 0. 99313 -0. 21427 0. 00000 0. 00000 0. 00000
2Be 1S -0.07384 0.42144 0. 00000 0. 00000 0. 00000
3 Be 1 PX 0. 00000 0. 00000 - 0. 30328 0. 36155 0. 15643
4 Be 1 PY 0. 00000 0. 00000 0. 27588 0. 05401 0. 41005
5Be 1 PZ 0. 00000 0. 00000 0. 28120 0. 33694 - 0. 23357
6 Be 1S 0. 02790 0. 64523 0. 00000 0. 00000 0. 00000
7 Be 1 PX 0. 00000 0. 00000 - 0. 38008 0. 45310 0. 19603
8 Be 1 PY 0. 00000 0. 00000 0. 34573 0. 06768 0. 51388
9 Be 1 PZ 0. 00000 0. 00000 0. 35241 0. 42226 -0.29272
MO, 6 7 8 9
Ei genval ues: 0. 14532 0. 14532 0. 14532 0. 24163
A A A A

1Be 1S 0. 00000 0. 00000 0. 00000 0.01289

2Be 1S 0. 00000 0. 00000 0. 00000 1. 60643

3 Be 1 PX - 0. 08913 0.41147 -1. 05156 0. 00000

4 Be 1 PY 1.12685 0. 10030 - 0. 05627 0. 00000

5Be 1 PZ 0. 07267 -1. 05055 -0.41724 0. 00000

http://chemistry.winthrop.edu/owens/results/be%2b (1 of 2) [5/18/1999 3:18:51 PM]
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6 Be 1S 0. 00000 0. 00000 0. 00000 -1
7 Be 1 PX 0. 08409 -0.38820 0. 99209 0
8 Be 1 PY -1. 06312 -0. 09462 0. 05308 0
9Be 1Pz -0. 06856 0.99114 0. 39364 0

Beta Spin Ml ecular Orbital Coefficients

MO 1 2 3

Ei genval ues: -5.10095 -0. 28891 -0. 15966 -0

A A A

1 Be 1S -0. 99275 0.21566 0. 00000 0
2Be 1S -0.07638 -0.19512 0. 00000 0
3 Be 1 PX 0. 00000 0. 00000 -0. 30144 0
4 Be 1 PY 0. 00000 0. 00000 0. 25214 0
5Be 1Pz 0. 00000 0. 00000 0. 06648 0
6 Be 1S 0. 02840 -0.85241 0. 00000 0
7 Be 1 PX 0. 00000 0. 00000 -0. 53853 0
8 Be 1 PY 0. 00000 0. 00000 0. 45046 0
9Be 1Pz 0. 00000 0. 00000 0.11877 0

MO 6 7 8

Ei genval ues: 0. 17446 0.17446 0. 17446 0

A A A

1 Be 1S 0. 00000 0. 00000 0. 00000 -0
2Be 1S 0. 00000 0. 00000 0. 00000 1
3 Be 1 PX -0. 03012 0.79177 0. 86228 0
4 Be 1 PY -1.05485 -0.39241 0. 32348 0
5Be 1Pz -0.50766 0. 76841 -0.72330 0
6 Be 1S 0. 00000 0. 00000 0. 00000 -1
7 Be 1 PX 0. 02601 -0.68391 -0.74482 0
8 Be 1 PY 0.91115 0. 33896 -0. 27941 0
9Be 1Pz 0. 43851 -0.66373 0. 62477 0
** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 0.20 secs.

Total Wall tine: 0 mns. 0.61 secs.

Cal cul ation finished: Fri

Sep 18 13:15:12 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Tot al

Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/be%2b (2 of 2) [5/18/1999 3:18:51 PM]

. 54273
. 00000
. 00000
. 00000

. 15966

. 00000
. 00000
. 20299
. 16312
. 30174
. 00000
. 36265
. 29142
. 53906

. 30134

. 01820
. 64917
. 00000
. 00000
. 00000
. 43865
. 00000
. 00000
. 00000

. 15966

. 00000
. 00000
. 16367
. 26206
. 25178
. 00000
. 29241
. 46818
. 44981
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SPARTAN AB | NI TI O PROGRAM SA / R4K

(Job run on hutton)

Rel ease 5.0.1

Calculation started: Fri Sep 18 13:11:58 1998

Run type: Single point energy

Model : RHF/ 3-21Q3 *)
Nunber of shells: 3

1 S shells

2 SP shells
Nunber of basis functions:
Nunber of el ectrons: 4

9

Use of nol ecul ar synmetry di sabl ed

Mol ecul ar char ge: 1
Spin multiplicity: 1

At om Label X

B Bl 0. 0000001

Point Goup = C1 Oder =
Thi s system has

1 Nsynop =
0 degrees of freedom

RHF di rect SCF procedure requested

Energy converged to -.22E-07 in

E(HF) =

-24.0963762 a. u.

C osed- Shel |l Mol ecular O bital

MO 1
Ei genval ues: -8.15612
A
1B 1S - 0. 98882
2B 1S -0.07715
3B 1PX 0. 00000
4B 1PY 0. 00000
5B 1Pz 0. 00000
6B 1S 0. 02657
7B 1PX 0. 00000
8B 1PY 0. 00000
9B 1Pz 0. 00000
MO 6
Ei genval ues: 0. 29715
A
1B 1S 0. 00000
2B 1S 0. 00000
3B 1PX -0. 16903
4B 1PY -0.27615
5B 1Pz -1. 03430

http://chemistry.winthrop.edu/owens/results/b%2b (1 of 2) [5/18/1999 3:18:52 PM]

- 0.

cNololooloNoNoNe]

el NeoloNe)

-2.6923087

10 cycl es

2

87230

A

. 23432
. 41074
. 00000
. 00000
. 00000
. 66500
. 00000
. 00000
. 00000

7

. 29715

. 00000
. 00000
. 08257
. 04063
. 29133

clolololololNoNeoNe

Coefficients

0.

ool NeNe)

Cartesi an Coordi nates (Angstrons)
VA

4.3283113

3 4
28034 -0. 28034

A A
. 00000 0. 00000
. 00000 0. 00000
. 45977 -0. 16824
. 22428 -0. 36824
. 01672 0. 31316
. 00000 0. 00000
. 55880 - 0. 20448
. 27259 -0. 44755
. 02032 0. 38061

8 9
. 29715 0. 42355

A A
. 00000 -0. 06854
. 00000 1. 53209
. 06734 0. 00000
. 12423 0. 00000
. 14126 0. 00000

. 28034

. 00000
. 00000
. 14925
. 27581
. 40450
. 00000
. 18140
. 33522
. 49163
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6 B 1S 0. 00000 0. 00000 0. 00000 -1.43899
7B 1PX 0. 15978 -0. 07805 -1. 00895 0. 00000
8B 1PY 0. 26104 - 0. 98370 0.11744 0. 00000
9B 1Pz 0.97771 0. 27540 0. 13353 0. 00000

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 0.12 secs.
Total Vall tine: 0 mins. 0.19 secs.

Cal culation finished: Fri Sep 18 13:11:58 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.03 secs.

http://chemistry.winthrop.edu/owens/results/b%2b (2 of 2) [5/18/1999 3:18:52 PM]
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Rel ease 5.0.1

Calculation started: Fri Sep 18 13:08:57 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 5
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y

C a - 0. 0000001

Point Goup = C1L Oder = 1 Nsynop =
Thi s system has

UHF direct SCF procedure requested
Energy converged to -.34E-05 in

E(HF) = -37. 0823086 a. u.

0 degrees of freedom

2.1124265

5 cycl es

Al pha Spin Ml ecular Orbital Coefficients

MO 1 2
Ei genval ues: -11.87424 -1.21961
A A
1C 1S -0.98635 -0.24743
2C 158 -0. 08410 0. 36939
3C 1PX 0. 00000 0. 00000
4 C 1PY 0. 00000 0. 00000
5C 1Pz 0. 00000 0. 00000
6 C 1S 0. 02557 0. 70854
7C 1PX 0. 00000 0. 00000
8C 1PY 0. 00000 0. 00000
9C 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 0. 45965 0. 53655
A A
1C 1S 0. 00000 0. 00000
2C 158 0. 00000 0. 00000
3 C 1PX 0.96781 0. 00000
4 C 1PY 0. 00000 1.01705
5C 1Pz 0. 00000 0. 29054
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- 0.

clolololololNoNeoNe

RPOOOO

- 3. 4283320

<S**2> = 0. 7505

90879

. 00000
. 00000
. 67219
. 00000
. 00000
. 00000
. 46576
. 00000
. 00000

. 53655

. 00000
. 00000
. 00000
. 29054
. 01705

o

eNololololoNoNoNe]

[cNoNoh o)

. 37334

. 00000
. 00000
. 00000
. 33972
. 39280
. 00000
. 00000
. 40750
47117

. 80933

. 08375
. 50094
. 00000
. 00000
. 00000

o

clololololoNoNoNe

. 37334

. 00000
. 00000
. 00000
. 39280
. 33972
. 00000
. 00000
47117
. 40750



http://chemistry.winthrop.edu/owens/results/c%2b

. 00000 -
. 00000
. 27475
. 96175

eloleoNel
cNoNaN o

o

. 34229 - 0.

. 00000
. 00000
. 00000
. 35937
. 34942
. 00000
. 00000
. 45877
. 44607

elolololololoNoNe
eNoolooloNoNoNe]

0. 60648 0.

. 00000
. 00000 -
. 07856
. 00000
. 00000
. 00000
. 97324
. 00000
. 00000

clololololol NoNel
ecNoNol JoloNol _Nel

6 C 1S 0. 00000 0. 00000
7C 1PX -1. 08239 0. 00000
8C 1PY 0. 00000 -0.96175
9C 1Pz 0. 00000  -0.27475 -
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -11. 84651 -1.08889 -
A A
1C 1S 0.98716 0.24267
2C 158 0. 08094 -0.33523
3C 1PX 0. 00000 0. 00000
4 C 1PY 0. 00000 0. 00000 -
5C 1Pz 0. 00000 0. 00000
6 C 1S -0.02566  -0.73963
7C 1PX 0. 00000 0. 00000
8C 1PY 0. 00000 0. 00000 -
9C 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 0. 55439 0. 55439
A A
1C 1S 0. 00000 0. 00000
2C 158 0. 00000 0. 00000
3C 1PX 0. 00000 0. 00000
4 C 1PY 1. 02690 0.28762
5C 1Pz 0.28762 -1. 02690
6 C 1S 0. 00000 0. 00000
7C 1PX 0. 00000 0. 00000 -
8C 1PY -0.95280 -0.26687
9C 1Pz -0. 26687 0. 95280
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.20 secs.
Total Vall tine: 0 mins. 1.04 secs.
Cal cul ation finished: Fri

Sep 18 13:08:58 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/c%2b (2 of 2) [5/18/1999 3:18:54 PM]

. 37238
. 00000
. 00000
. 00000

34229

. 00000
. 00000
. 00000
. 34942
. 35937
. 00000
. 00000
. 44607
. 45877

85396

. 08794
. 50911
. 00000
. 00000
. 00000
. 35587
. 00000
. 00000
. 00000

elolololololoNeoNel

o

. 28174

. 00000
. 00000
. 47455
. 00000
. 00000
. 00000
. 66430
. 00000
. 00000
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:21:28 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 6
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

N N - 0. 0000001 1. 3875744 -2.9318705

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.13E-05 in 5 cycles <S**2> = 2.0013
E(HF) = -53.5912731 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -16. 27039 -1. 61647 -1.11714 -1.11714 -0. 47683
A A A A A
1N 1S 0. 98442 0. 25577 0. 00000 0. 00000 0. 00000
2N 1S 0. 09032 - 0. 34156 0. 00000 0. 00000 0. 00000
3N 1PX 0. 00000 0. 00000 0. 00873 0. 65291 0. 00000
4 N 1PY 0. 00000 0. 00000 -0. 65291 0. 00873 0. 00000
5N 1PZ 0. 00000 0. 00000 0. 00000 0. 00000 -0. 52584
6 N 1S -0. 02511 -0.73677 0. 00000 0. 00000 0. 00000
7N 1PX 0. 00000 0. 00000 0. 00658 0. 49197 0. 00000
8N 1PY 0. 00000 0. 00000 - 0. 49197 0. 00658 0. 00000
9N 1PZ 0. 00000 0. 00000 0. 00000 0. 00000 -0. 62148
MO, 6 7 8 9
Ei genval ues: 0. 74426 0. 74426 0. 83706 1. 31309
A A A A

1N 1S 0. 00000 0. 00000 0. 00000 0. 09237

2N 1S 0. 00000 0. 00000 0. 00000 -1.48182

3N 1PX 0. 02118 -0. 96750 0. 00000 0. 00000

4 N 1PY -0. 96750 -0. 02118 0. 00000 0. 00000

5N 1Pz 0. 00000 0. 00000 1. 04229 0. 00000
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0. 00000 1
0. 00000 0
0. 00000 0
0. 98825 0
3
0. 40250 - 0.
A
0. 00000 0.
0. 00000 0.
0. 00000 - 0.
0. 00000 - 0.
0. 49802 0.
0. 00000 0.
0. 00000 - 0.
0. 00000 - 0.
0. 64746 0.
8
0.94177 1.
A
0. 00000 -0
0. 00000 1
1. 05019 0
0. 18153 0
0. 00000 0
0. 00000 -1
0. 94407 0
0. 16319 0
0. 00000 0

6N 1S 0. 00000 0. 00000
7N 1 PX -0. 02317 1.05842
8 N 1PY 1.05842 0. 02317
9N 1Pz 0. 00000 0. 00000 -
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -16. 20107 -1.31274 -
A A
1N 1S 0. 98593 0.24737
2N 1S 0. 08481 -0. 28825
3 N 1PX 0. 00000 0. 00000
4 N 1PY 0. 00000 0. 00000
5N 1Pz 0. 00000 0. 00000 -
6N 1S -0.02545 -0.78418
7N 1 PX 0. 00000 0. 00000
8 N 1PY 0. 00000 0. 00000
9N 1Pz 0. 00000 0. 00000 -
MO 6 7
Ei genval ues: 0. 87910 0.94177
A A
1N 1S 0. 00000 0. 00000
2N 1S 0. 00000 0. 00000
3N 1PX 0. 00000 0.18153 -
4 N 1PY 0. 00000 -1.05019 -
5N 1Pz 1. 05586 0. 00000
6N 1S 0. 00000 0. 00000
7N 1 PX 0. 00000 -0.16319
8 N 1PY 0. 00000 0. 94407
9N 1Pz -0.97143 0. 00000
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.21 secs.
Total Vall tine: 0 mins. 0.53 secs.
Cal cul ation finished: Fri

Sep 18 13:21:28 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/n%2b (2 of 2) [5/18/1999 3:18:55 PM]

. 32944
. 00000
. 00000
. 00000

33019

00000
00000
07542
47046
00000
00000
10559
65866
00000

42219

. 09886
. 49343
. 00000
. 00000
. 00000
. 30204
. 00000
. 00000
. 00000

elolololololoNeoNel

o

. 33019

. 00000
. 00000
. 47046
. 07542
. 00000
. 00000
. 65866
. 10559
. 00000
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Rel ease 5.0.1

Calculation started: Fri Sep 18 13:26:48 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 7
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 4

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y

O a 0. 0000001

Point Goup = C1L Oder = 1 Nsynop =
Thi s system has

UHF direct SCF procedure requested
Energy converged to -.68E-06 in

E(HF) = -73. 9589532 a. u.

0 degrees of freedom

3. 2307700

6 cycles

Al pha Spin Ml ecular Orbital Coefficients

MO 1 2
Ei genval ues: -21. 34682 -2.06462
A A
10 1S 0. 98195 0. 26354
20 158 0. 09344  -0.34269
30 1PX 0. 00000 0. 00000
40 1PY 0. 00000 0. 00000
50 1Pz 0. 00000 0. 00000
6 O 1S -0.02394 -0.73968
70 1PX 0. 00000 0. 00000
8O0 1PY 0. 00000 0. 00000
90 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 1.03892 1.03892
A A
10 1S 0. 00000 0. 00000
20 158 0. 00000 0. 00000
30 1PX -0.12036 -0.07768
40 1PY -0. 16658 0. 93824
50 1Pz -0.93217 -0.15764
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-1.

clolololololNoNeoNe

[cNoNeoNoNe)

-2.0269174

<S**2> = 3.7522

33770

. 00000
. 00000
. 64660
. 03704
. 02260
. 00000
. 50299
. 02881
. 01758

. 03892

. 00000
. 00000
. 94374
. 05598
. 13186

=

eNololololoNoNoNe]

[cNoNoh o)

. 33770

. 00000
. 00000
. 03603
. 27039
. 58785
. 00000
. 02803
. 21034
. 45729

. 78883

. 11848
. 45334
. 00000
. 00000
. 00000

=

clololololoNoNoNe

. 33770

. 00000
. 00000
. 02417
. 58778
. 27184
. 00000
. 01880
. 45724
. 21147
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0. 00000 -1
1. 02604 0
0. 06086 0
0. 14336 0
3
0. 38390 - 0.
A
0. 00000 0.
0. 00000 0.
0. 48261 - 0.
0. 02932 - 0.
0. 01447 - 0.
0. 00000 0.
0. 66508 - 0.
0. 04040 - 0.
0. 01994 - 0.
8
1.29382 1.
A
0. 00000 -0
0. 00000 1
0. 88893 0
0. 55400 0
0. 00740 0
0. 00000 -1
0. 79917 0
0. 49806 0
0. 00666 0

6 O 1S 0. 00000 0. 00000
70 1PX 0. 13086 0. 08445 -
8 0O 1PY 0.18111 -1. 02005 -
90 1Pz 1.01345 0.17138
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -21. 22072 -1.54709 -
A A
10 1S -0.98413  -0.25118
20 158 -0. 08603 0.27493
30 1PX 0. 00000 0. 00000
40 1PY 0. 00000 0. 00000
50 1Pz 0. 00000 0. 00000 -
6 O 1S 0. 02446 0. 79910
70 1PX 0. 00000 0. 00000
8 0O 1PY 0. 00000 0. 00000
90 1Pz 0. 00000 0. 00000 -
MO 6 7
Ei genval ues: 1.29382 1.29382
A A
10 1S 0. 00000 0. 00000
20 158 0. 00000 0. 00000
30 1PX -0.35059 -0.42902
40 1PY -0.57328 -0.67941 -
50 1Pz -0. 80350 0.67194
6 O 1S 0. 00000 0. 00000
70 1PX 0. 31519 0. 38570 -
8 0O 1PY 0.51539 0. 61081
90 1Pz 0. 72237 -0. 60409 -
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.22 secs.
Total Vall tine: 0 mins. 0.48 secs.
Cal cul ation finished: Fri

Sep 18 13:26:48 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/0%2b (2 of 2) [5/18/1999 3:18:57 PM]

. 29110
. 00000
. 00000
. 00000

38390

00000
00000
00654
12307
46776
00000
00902
16960
64460

98070

. 12694
. 46812
. 00000
. 00000
. 00000
. 25518
. 00000
. 00000
. 00000

o

elolololololoNeoNel

. 38390

. 00000
. 00000
. 03203
. 46688
. 12240
. 00000
. 04414
. 64340
. 16867



http://chemistry.winthrop.edu/owens/results/f%2b

SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:26:08 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nurmber of shell s: 3

1 S shells

2 SP shells
Nunber of basis functions: 9
Nunber of el ectrons: 8
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

F F1 - 0. 0000001 0. 7455622 -1. 5089561

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.39E-05 in 6 cycles <S**2> = 2.0012
E(HF) = -98. 2787549 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -27.11498 -2.39135 -1.53936 -1.53936 -1.43221
A A A A A
1F 1S 0. 98114 -0. 26491 0. 00000 0. 00000 0. 00000
2 F 1S 0. 09399 0. 32173 0. 00000 0. 00000 0. 00000
3 F 1 PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 62610
4 F 1 PY 0. 00000 0. 00000 0. 61062 - 0. 18915 0. 00000
5F 1 PZ 0. 00000 0. 00000 0. 18915 0.61062 0. 00000
6 F 1S - 0. 02333 0. 76062 0. 00000 0. 00000 0. 00000
7 F 1 PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 53179
8 F 1 PY 0. 00000 0. 00000 0. 49459 -0. 15321 0. 00000
9 F 1 PZ 0. 00000 0. 00000 0. 15321 0. 49459 0. 00000
MO, 6 7 8 9
Ei genval ues: 1.41114 1.41114 1. 48860 2.46622
A A A A
1F 1S 0. 00000 0. 00000 0. 00000 -0. 13102
2 F 1S 0. 00000 0. 00000 0. 00000 1. 44041
3 F 1 PX 0. 00000 0. 00000 - 0. 95980 0. 00000
4 F 1 PY 0.51791 -0.79772 0. 00000 0. 00000
5F 1 PZ 0. 79772 0.51791 0. 00000 0. 00000
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. 00000 -
. 01509
. 00000
. 00000

ool Ne
cNoNaN o

1. 31673

1
o

. 00000
. 00000
. 60612
. 00000
. 00000
. 00000
. 55266
. 00000
. 00000

elolololololoNoNe
1
eNoolooloNoNoNe]

1. 67355 2.

. 00000
. 00000
. 00000
. 39003
. 95192
. 00000
. 00000
. 35753
. 87260

clolololololoNoNel
1
ecNoNol JoloNol _Nel

6 F 1S 0. 00000 0. 00000
7F 1PX 0. 00000 0. 00000
8 F 1PY -0. 55669 0. 85745
9 F 1Pz -0.85745 -0.55669
Beta Spin Ml ecular Orbital Coefficients
MO 1 2
Ei genval ues: -27.01464 -2.00270 -
A A
1F 1S 0. 98251 0. 25722
2F 15s8 0. 08947 -0. 28240
3 F 1PX 0. 00000 0. 00000
4 F 1PY 0. 00000 0. 00000
5F 1Pz 0. 00000 0. 00000
6 F 1S -0.02368 -0.79477
7F 1PX 0. 00000 0. 00000
8 F 1PY 0. 00000 0. 00000
9 F 1Pz 0. 00000 0. 00000
MO 6 7
Ei genval ues: 1. 54457 1. 67355
A A
1F 1S 0. 00000 0. 00000
2F 1S5S 0. 00000 0. 00000
3 F 1PX -0.97254 0. 00000
4 F 1PY 0. 00000 0. 95192
5F 1Pz 0. 00000  -0.39003
6 F 1S 0. 00000 0. 00000
7F 1PX 1.00388 0. 00000
8 F 1PY 0. 00000 -0.87260 -
9 F 1Pz 0. 00000 0. 35753 -
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 0.21 secs.
Total Vall tine: 0 mins. 0.53 secs.
Cal cul ation finished: Fri

Sep 18 13:26: 08 1998

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine:

0 m ns.

0. 03 secs.

http://chemistry.winthrop.edu/owens/results/f%2b (2 of 2) [5/18/1999 3:18:58 PM]

. 25697
. 00000
. 00000
. 00000

. 50289

. 00000
. 00000
. 00000
. 17145
. 47491
. 00000
. 00000
. 22110
. 61243

61361

. 13597
. 44892
. 00000
. 00000
. 00000
. 23565
. 00000
. 00000
. 00000

elolololololoNeoNel

o

. 50289

. 00000
. 00000
. 00000
. 47491
. 17145
. 00000
. 00000
. 61243
. 22110
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:29:08 1998

Run type: Single point energy
Mbdel : UHF/ STO 3G
Nurmber of shell s: 2

1 S shells

1 SP shells
Nunber of basis functions: 5
Nunber of el ectrons: 9
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1

Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Ne Nel - 0. 0000002 0. 7041422 -3.4763319

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.28E-13 in 2 cycles <S**2> = 0.7500
E(HF) = -126. 0614723 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO 1 2 3 4 5

Ei genval ues: -33.63976 -2.73372 -1.66966 -1.54820 -1.54820
A A A A A

1 N 1S 0. 99517 0.26883 0. 00000 0. 00000 0. 00000

2N 1S 0.01917 -1.03066 0. 00000 0. 00000 0. 00000

3 N 1 PX 0. 00000 0. 00000 0.99994 -0.00131 -0.01051

4 N 1 PY 0. 00000 0. 00000 -0.01051 -0.00298 -0.99994

5Ne 1Pz 0. 00000 0. 00000 -0.00128 -0.99999 0. 00299

Beta Spin Ml ecular Orbital Coefficients

MO 1 2 3 4 5

Ei genval ues: -33.60544 -2.51359 -1.48747 -1.48747 -0.54305
A A A A A

1 N 1S 0. 99558 0.26732 0. 00000 0. 00000 0. 00000

2N 1S 0.01762 -1.03069 0. 00000 0. 00000 0. 00000

3 N 1 PX 0. 00000 0. 00000 0.01051 -0.00132 -0.99994

4 N 1 PY 0. 00000 0. 00000 0.99993  -0.00455 0. 01051

5Ne 1Pz 0. 00000 0. 00000 -0.00457 -0.99999 0. 00128

** Archive file witten to unit 12 **
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Total Cpu tine: 0 mins. 0.04 secs.
Total Vall tine: 0 mins. 0.17 secs.

Cal culation finished: Fri Sep 18 13:29:08 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.02 secs.

http://chemistry.winthrop.edu/owens/results/ne%:2b (2 of 2) [5/18/1999 3:18:59 PM]
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calcul ation started: Fri Sep 18 13:29:45 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 11
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Na Nal 0. 0000000 2.7751482 -1. 7280983

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.42E-10 in 9 cycles <S**2> = 0.7500
E(HF) = -160. 8550531 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -40. 21958 -2.77503 -1.48954 -1.48954 -1.48954
A A A A A

1 N 1S 0. 99048 0. 26880 0. 00000 0. 00000 0. 00000
2 Na 1S 0. 03879 -1. 02132 0. 00000 0. 00000 0. 00000
3 Na 1 PX 0. 00000 0. 00000 0. 73707 -0. 37166 - 0. 54904
4 Na 1 PY 0. 00000 0. 00000 -0. 23044 - 0. 91340 0. 30895
5 Na 1 PZ 0. 00000 0. 00000 -0. 62168 -0. 10208 -0. 76548
6 Na 1S - 0. 00653 0. 04355 0. 00000 0. 00000 0. 00000
7 Na 1 PX 0. 00000 0. 00000 0. 05430 -0.02738 - 0. 04045
8 Na 1 PY 0. 00000 0. 00000 -0.01698 -0.06729 0. 02276
9 N 1 PZ 0. 00000 0. 00000 - 0. 04580 -0. 00752 - 0. 05639
10 Na 1 S 0. 00212 - 0. 00698 0. 00000 0. 00000 0. 00000
11 Na 1 PX 0. 00000 0. 00000 -0. 02708 0. 01365 0. 02017
12 Na 1 PY 0. 00000 0. 00000 0. 00846 0. 03355 -0. 01135
13 Na 1 PZ 0. 00000 0. 00000 0. 02284 0. 00375 0. 02812
14 Na 1 DXX 0. 00018 - 0. 02949 0. 00000 0. 00000 0. 00000
15 Na 1 DYY 0. 00018 - 0. 02949 0. 00000 0. 00000 0. 00000
16 Na 1 DzZ 0. 00018 - 0. 02949 0. 00000 0. 00000 0. 00000
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Na 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Na 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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MO, 6 7 8 9 10
Ei genval ues: -0. 18051 0. 02667 0. 02667 0. 02667 0. 09474
A A A A A
1 N 1S - 0. 03845 0. 00000 0. 00000 0. 00000 0. 02587
2 Na 1S 0. 18995 0. 00000 0. 00000 0. 00000 0. 05538
3 N 1 PX 0. 00000 -0. 06119 0. 02581 0. 00133 0. 00000
4 Na 1 PY 0. 00000 0. 00857 0. 02350 -0. 06153 0. 00000
5 Na 1 PZ 0. 00000 -0. 02438 - 0. 05651 - 0. 02498 0. 00000
6 Na 1S - 0. 53593 0. 00000 0. 00000 0. 00000 3. 65534
7 Na 1 PX 0. 00000 0. 05079 -0. 02142 -0. 00110 0. 00000
8 Na 1 PY 0. 00000 -0.00712 -0. 01950 0. 05107 0. 00000
9 N 1 PZ 0. 00000 0. 02023 0. 04691 0. 02073 0. 00000
10 Na 1 S -0.51981 0. 00000 0. 00000 0. 00000 -2.56304
11 Na 1 PX 0. 00000 0. 88198 -0. 37196 -0. 01916 0. 00000
12 Na 1 PY 0. 00000 -0. 12356 - 0. 33868 0. 88693 0. 00000
13 Na 1 PZ 0. 00000 0. 35136 0. 81459 0. 36001 0. 00000
14 Na 1 DXX 0. 00483 0. 00000 0. 00000 0. 00000 - 0. 55302
15 Na 1 DYY 0. 00483 0. 00000 0. 00000 0. 00000 - 0. 55302
16 Na 1 DzZ 0. 00483 0. 00000 0. 00000 0. 00000 - 0. 55302
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Na 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Na 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 15414 0. 15414 0. 15414 0. 46351 0. 46351
A A A A A
1 N 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2 Na 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 N 1 PX 0. 06996 -0.17376 -0. 00163 0. 00000 0. 00000
4 Na 1 PY -0. 13866 -0. 05477 -0.11341 0. 00000 0. 00000
5 Na 1 PZ -0.10472 - 0. 04357 0. 14908 0. 00000 0. 00000
6 Na 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 Na 1 PX -0.59702 1.48274 0. 01395 0. 00000 0. 00000
8 Na 1 PY 1.18327 0. 46734 0.96778 0. 00000 0. 00000
9 N 1 PZ 0. 89363 0.37179 -1.27214 0. 00000 0. 00000
10 Na 1 S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 Na 1 PX 0.47423 -1.17778 -0. 01108 0. 00000 0. 00000
12 Na 1 PY -0. 93991 -0.37122 -0.76874 0. 00000 0. 00000
13 Na 1 PZ -0.70984 - 0. 29532 1. 01050 0. 00000 0. 00000
14 Na 1 DXX 0. 00000 0. 00000 0. 00000 - 0. 00441 -0. 01270
15 Na 1 DYY 0. 00000 0. 00000 0. 00000 0. 00248 0. 28290
16 Na 1 DzZ 0. 00000 0. 00000 0. 00000 0. 00192 -0. 27020
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 - 0. 54203 0. 33517
18 Na 1 DXZ 0. 00000 0. 00000 0. 00000 0. 22479 -0. 77047
19 Na 1 DYZ 0. 00000 0. 00000 0. 00000 0. 80973 0. 43806
MO, 16 17 18 19
Ei genval ues: 0. 46351 0. 46351 0. 46351 0. 51590
A A A A
1 N 1S 0. 00000 0. 00000 0. 00000 0. 00255
2 Na 1S 0. 00000 0. 00000 0. 00000 -0.11950
3 Na 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
4 Na 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
5 Na 1 PZ 0. 00000 0. 00000 0. 00000 0. 00000
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6 Na 1S 0. 00000 0. 00000 0. 00000 -6.51987

7 Na 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

8 Na 1 PY 0. 00000 0. 00000 0. 00000 0. 00000

9 N 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
10 Na 1 S 0. 00000 0. 00000 0. 00000 2. 00920
11 Na 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 Na 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 Na 1 Pz 0. 00000 0. 00000 0. 00000 0. 00000
14 Na 1 DXX -0.56012 -0.82821 0. 01240 2.26914
15 Na 1 DYY 0. 26230 0. 43415 0. 81405 2.26914
16 Na 1 Dzz 0.29782 0.39406 -0.82644 2.26914
17 Na 1 DXY 0.63244 -0.43131 -0.08858 0. 00000
18 Na 1 DXz 0.44466  -0. 28597 0.27631 0. 00000
19 Na 1 DYz 0.29688 -0.21385 -0.13632 0. 00000
Beta Spin Ml ecular Orbital Coefficients
MO 1 2 3 4 5
Ei genval ues: -40.21718 -2.76862 -1.48745 -1.48745 -1.48745

A A A A A
1 N 1S 0. 99047 0. 26880 0. 00000 0. 00000 0. 00000
2Na 1S 0.03882 -1.02122 0. 00000 0. 00000 0. 00000
3 Na 1 PX 0. 00000 0. 00000 -0.81918 0.08660 -0.55278
4 Na 1 PY 0. 00000 0. 00000 -0.10377 0. 93955 0. 30098
5Na 1Pz 0. 00000 0. 00000 0. 54982 0.30637 -0.76679
6 Na 1S -0. 00653 0. 04309 0. 00000 0. 00000 0. 00000
7 Na 1 PX 0. 00000 0. 00000 -0.05672 0. 00600 -0.03828
8 Na 1 PY 0. 00000 0. 00000 -0.00719 0. 06506 0. 02084
9 N 1Pz 0. 00000 0. 00000 0. 03807 0.02121 -0.05309
10 Na 1 S 0. 00212 -0.00674 0. 00000 0. 00000 0. 00000
11 Na 1 PX 0. 00000 0. 00000 0. 02908 -0.00307 0. 01963
12 Na 1 PY 0. 00000 0. 00000 0.00368 -0.03336 -0.01069
13 Na 1 Pz 0. 00000 0. 00000 -0.01952 -0.01088 0. 02722
14 Na 1 DXX 0. 00018 -0.02965 0. 00000 0. 00000 0. 00000
15 Na 1 DYY 0. 00018 -0.02965 0. 00000 0. 00000 0. 00000
16 Na 1 Dzz 0. 00018 -0.02965 0. 00000 0. 00000 0. 00000
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Na 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Na 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO 6 7 8 9 10
Ei genval ues: 0. 01678 0. 04946 0. 04946 0. 04946 0.12770
A A A A A

1 N 1S 0. 02600 0. 00000 0. 00000 0. 00000 -0.03833
2Na 1S -0. 19427 0. 00000 0. 00000 0. 00000 0. 01454
3 Na 1 PX 0. 00000 -0.02269 -0.01427 0. 01920 0. 00000
4 Na 1 PY 0. 00000 0.00305 -0.02797 -0.01719 0. 00000
5Na 1Pz 0. 00000 -0.02373 0. 01005 -0.02057 0. 00000
6 Na 1S -0.71251 0. 00000 0. 00000 0. 00000  -3.88399
7 Na 1 PX 0. 00000 -0.14320 -0.09009 0.12118 0. 00000
8 Na 1 PY 0. 00000 0.01924 -0.17654 -0.10850 0. 00000
9 N 1Pz 0. 00000  -0. 14977 0. 06345 -0.12981 0. 00000
10 Na 1 S 1. 39208 0. 00000 0. 00000 0. 00000 2.27291
11 Na 1 PX 0. 00000 0. 79336 0.49909 -0.67137 0. 00000
12 Na 1 PY 0. 00000 -0.10662 0. 97805 0. 60108 0. 00000
13 Na 1 Pz 0. 00000 0.82973 -0.35153 0.71917 0. 00000
14 Na 1 DXX 0.14733 0. 00000 0. 00000 0. 00000 0.61753
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15 Na 1 DYY 0. 14733 0. 00000 0. 00000 0. 00000 0. 61753
16 Na 1 DzZzZ 0. 14733 0. 00000 0. 00000 0. 00000 0.61753
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Na 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Na 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO; 11 12 13 14 15
Ei genval ues: 0. 18514 0. 18514 0. 18514 0. 48671 0. 48671
A A A A A
1 N 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2Na 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 Na 1 PX 0.12622 0.07687 -0.12373 0. 00000 0. 00000
4 Na 1 PY -0. 07955 0.17352 0. 02665 0. 00000 0. 00000
5Na 1Pz -0.12202 -0. 03362 - 0. 14536 0. 00000 0. 00000
6 Na 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 Na 1 PX -1. 03864 -0. 63256 1.01813 0. 00000 0. 00000
8 Na 1 PY 0. 65465 -1.42788 -0.21929 0. 00000 0. 00000
9 Na 1PZ 1. 00407 0.27664 1.19616 0. 00000 0. 00000
10 Na 1 S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 Na 1 PX 0.71726 0. 43683 -0.70310 0. 00000 0. 00000
12 Na 1 PY - 0. 45209 0. 98607 0. 15144 0. 00000 0. 00000
13 Na 1 PZ -0. 69339 -0.19104 - 0. 82605 0. 00000 0. 00000
14 Na 1 DXX 0. 00000 0. 00000 0. 00000 -0. 24862 - 0. 86538
15 Na 1 DYY 0. 00000 0. 00000 0. 00000 -0.66771 0. 64126
16 Na 1 Dzz 0. 00000 0. 00000 0. 00000 0.91633 0. 22413
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 0. 10025 -0. 35173
18 Na 1 DXZ 0. 00000 0. 00000 0. 00000 -0. 27005 -0. 22170
19 Na 1 DYZ 0. 00000 0. 00000 0. 00000 0.13717 -0. 14228
MO; 16 17 18 19
Ei genval ues: 0. 48671 0. 48671 0. 48671 0. 53051
A A A A
1 N 1S 0. 00000 0. 00000 0. 00000 0. 00497
2Na 1S 0. 00000 0. 00000 0. 00000 -0. 12519
3 Na 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
4 Na 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
5Na 1 PZ 0. 00000 0. 00000 0. 00000 0. 00000
6 Na 1S 0. 00000 0. 00000 0. 00000 - 6. 36902
7 Na 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
8 Na 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
9 Na 1PZ 0. 00000 0. 00000 0. 00000 0. 00000
10 Na 1 S 0. 00000 0. 00000 0. 00000 1.94223
11 Na 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 Na 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 Na 1 PZ 0. 00000 0. 00000 0. 00000 0. 00000
14 Na 1 DXX -0. 42544 - 0. 09029 0.01190 2.24763
15 Na 1 DYY 0. 30738 -0.21982 -0.01236 2.24763
16 Na 1 DzzZ 0.11806 0. 31011 0. 00046 2.24763
17 Na 1 DXY 0. 70838 -0.31092 -0.51746 0. 00000
18 Na 1 DXZ 0. 44842 0.78714 0. 23928 0. 00000
19 Na 1 DYZ 0. 32276 - 0. 42660 0. 82145 0. 00000
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 1.48 secs.
Total Wall tine: O mins. 1.94 secs.
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Cal culation finished: Fri Sep 18 13:29:47 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Calculation started: Fri Sep 18 13:31:12 1998

Run type: Single point energy
Mbdel : RHF/ 3-21G *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 12
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y

Rel ease 5.0.1

M Myl 0. 0000001 1.2011839 2.6260351

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

RHF direct SCF procedure requested
Energy converged to -.43E-07 in 6 cycl es
E(HF) = -198. 4852920 a. u.

Cl osed-Shell Mol ecular Orbital Coefficients

MO 1 2 3
Ei genval ues: -48. 69517 -3.73941 -2.24856
A A A

1M 1S -0.98872  -0.27476 0. 00000
2M 1S -0. 04680 1.00013 0. 00000
3 M 1 PX 0. 00000 0. 00000 -0.42934
4 My 1 PY 0. 00000 0. 00000 0. 07308
5M 1Pz 0. 00000 0. 00000 0. 87933
6 Mg 1S 0. 03294 0.14888 0. 00000
7 M 1 PX 0. 00000 0. 00000 -0.03875
8 My 1PY 0. 00000 0. 00000 0. 00660
9M 1Pz 0. 00000 0. 00000 0. 07937
10Mm 1S 0. 01236 0. 01557 0. 00000
11 Mg 1 PX 0. 00000 0. 00000 0. 01443
12 Mg 1 PY 0. 00000 0. 00000 -0.00246
13 M 1Pz 0. 00000 0. 00000 -0.02956
14 Mg 1 DXX -0.01731  -0.05254 0. 00000
15 Mgy 1 DYY -0.01731  -0.05254 0. 00000
16 My 1 Dzz -0.01731  -0.05254 0. 00000
17 Mg 1 DXY 0. 00000 0. 00000 0. 00000
18 My 1 DXz 0. 00000 0. 00000 0. 00000
19 My 1 DYZ 0. 00000 0. 00000 0. 00000
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N

. 24856

. 00000
. 00000
. 60632
. 68602
. 35305
. 00000
. 05473
. 06192
. 03187
. 00000
. 02038
. 02306
. 01187
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

[eNolololololoNeoNeNe)

. 24856

. 00000
. 00000
. 64105
. 69780
. 25500
. 00000
. 05786
. 06298
. 02302
. 00000
. 02155
. 02346
. 00857
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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MO, 6 7 8 9 10
Ei genval ues: -0. 25181 0. 04857 0. 04857 0. 04857 0. 23468

A A A A A
1M 1S - 0. 04935 0. 00000 0. 00000 0. 00000 - 0. 03149
2 M 1S 0. 26123 0. 00000 0. 00000 0. 00000 -0. 01213
3 M 1PX 0. 00000 -0. 10266 - 0. 00443 -0. 02021 0. 00000
4 M 1 PY 0. 00000 0. 02051 - 0. 00833 -0.10236 0. 00000
5M 1PZ 0. 00000 -0. 00272 0. 10430 - 0. 00904 0. 00000
6 Mg 1S - 0. 32625 0. 00000 0. 00000 0. 00000 -1.41402
7 M 1PX 0. 00000 0. 10395 0. 00449 0. 02046 0. 00000
8 M 1PY 0. 00000 -0. 02077 0. 00844 0. 10365 0. 00000
9M 1 PZ 0. 00000 0. 00276 -0. 10561 0. 00915 0. 00000
i0o0Mm 1S -0. 67166 0. 00000 0. 00000 0. 00000 1.92551
11 M 1 PX 0. 00000 0.90828 0. 03922 0.17879 0. 00000
12 M 1 PY 0. 00000 - 0. 18145 0.07373 0. 90561 0. 00000
13 M 1 PZ 0. 00000 0. 02410 -0. 92277 0. 07996 0. 00000
14 Mg 1 DXX -0. 02856 0. 00000 0. 00000 0. 00000 - 0. 26531
15 My 1 DYY -0. 02856 0. 00000 0. 00000 0. 00000 - 0. 26531
16 Mg 1 DZZ - 0. 02856 0. 00000 0. 00000 0. 00000 - 0. 26531
17 Mgy 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Mg 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 My 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 32183 0. 32183 0. 32183 0. 43321 0. 43321

A A A A A
1M 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2 M 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 M 1PX - 0. 05263 0. 15593 - 0. 24190 0. 00000 0. 00000
4 M 1 PY - 0. 28503 -0. 06231 0. 02185 0. 00000 0. 00000
5M 1PZ - 0. 03987 0. 23959 0.16312 0. 00000 0. 00000
6 M 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 M 1 PX 0. 25259 -0. 74833 1.16088 0. 00000 0. 00000
8 M 1PY 1. 36786 0. 29901 -0.10488 0. 00000 0. 00000
9 M 1 PZ 0. 19132 -1. 14980 -0. 78282 0. 00000 0. 00000
i0o0Mm 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
117 M 1 PX - 0. 18456 0. 54680 - 0. 84824 0. 00000 0. 00000
12 M 1 PY -0.99948 -0. 21848 0. 07663 0. 00000 0. 00000
13 M 1 PZ -0. 13980 0. 84014 0. 57200 0. 00000 0. 00000
14 Mg 1 DXX 0. 00000 0. 00000 0. 00000 -0.51834 -0.72617
15 My 1 DYY 0. 00000 0. 00000 0. 00000 0. 99629 -0. 02104
16 Mg 1 DZZ 0. 00000 0. 00000 0. 00000 -0.47795 0.74722
17 Mgy 1 DXY 0. 00000 0. 00000 0. 00000 -0. 08279 -0. 00921
18 My 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00113 - 0. 43943
19 Mgy 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00301 0. 28765
MO, 16 17 18 19
Ei genval ues: 0. 43321 0. 43321 0. 43321 0. 93164

A A A A
1M 1S 0. 00000 0. 00000 0. 00000 0. 09696
2 M 1S 0. 00000 0. 00000 0. 00000 - 0. 58075
3 M 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 M 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
5M 1PZ 0. 00000 0. 00000 0. 00000 0. 00000
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. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 03059
. 00273
. 03333
. 06081
. 49430
. 86637

ceololololololololojoloNeNe
OCOORFRFPFPOOORFRLROOON

6 My 1S 0. 00000 0. 00000
7 M 1 PX 0. 00000 0. 00000
8 My 1 PY 0. 00000 0. 00000
9Mm 1 PZ 0. 00000 0. 00000
10Mm 1S 0. 00000 0. 00000
11 M 1 PX 0. 00000 0. 00000
12 My 1 PY 0. 00000 0. 00000
13 M 1 PZ 0. 00000 0. 00000
14 My 1 DXX 0. 44994 -0. 02477
15 My 1 Dvy 0. 00690 0. 08313
16 My 1 DzZz - 0. 45685 - 0. 05836 -
17 My 1 DXY -0. 05972 0. 99287
18 My 1 DXz -0. 74586 -0. 07912
19 vy 1 DYZ 0. 40741 -0. 02564
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 1.22 secs.
Total Wall tine: 0O mins. 2.58 secs.

Cal cul ation finished: Fri

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Sep 18 13:31:14 1998

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Tot al

Cpu tine:

0 m ns.

0. 06 secs.
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. 00000
. 00000
. 00000
. 31147
. 00000
. 00000
. 00000
. 76273
. 76273
. 76273
. 00000
. 00000
. 00000
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Cal cul ation started: Fri

Run type:

Model :

Nunber of shells:
1 S shells
3 SP shells
1 6D shells

Si ngl e poi nt energy

UHF/ 3- 21G( *)

Nunber of basis functions:
Nunber of el ectrons:
Use of nol ecul ar synmetry di sabl ed

Mol ecul ar char ge:

Spin multiplicity:

At om Label

A A1l

Poi nt Group

Thi s system has

- 0. 0000001

13

Order =

19

Rel ease 5.0.1

0. 0000000

1 Nsynop =
0 degrees of freedom

UHF direct SCF procedure requested

Energy converged to -.22E-05 in

E( HF)

Al pha Spin Ml ecular Orbita

MO

- 240. 5869385 a. u.

Ei genval ues:

Al
Al
Al
Al
Al
Al
Al
Al
Al
10 A
11 A
12 A
13 A
14 A
15 A
16 A
17 A
18 Al
19 A

O©CO~NOOUIRAWNPEF

RPRRPRRRRPRRRRPRRRERRPRRRERRRRERRR

PX
PY
PZ

PX
PY
Pz

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

1
(3]
[oe]

eeololoolololololojlolololololoNoNeNe]

1

. 12595

. 98701
. 05420
. 00000
. 00000
. 00000
. 09460
. 00000
. 00000
. 00000
. 00004
. 00000
. 00000
. 00000
. 03867
. 03869
. 03869
. 00000
. 00000
. 00000

6 cycl es

Coefficients

eNeolololololololololololololoNoNoNoNe]

N

2

. 88329

. 28060
. 98900
. 00000
. 00000
. 00000
. 27067
. 00000
. 00000
. 00000
. 02459
. 00000
. 00000
. 00000
. 08463
. 08464
. 08464
. 00000
. 00000
. 00000

1
w

ceololoolololololojlolololololoNoNeNe]

Sep 18 13:32:37 1998

Cartesi an Coordi nates (Angstrons)
VA

-1.1017752

<§**2> = 0. 7570

. 19202

. 00000
. 00000
. 98029
. 00000
. 00000
. 00000
. 08006
. 00000
. 00000
. 00000
. 02733
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

http://chemistry.winthrop.edu/owens/results/al (1 of 5) [5/18/1999 3:19:07 PM]

eNeoolololololololololoNololoNoNoNoNe]

w

. 18588

. 00000
. 00000
. 00000
. 83622
. 50979
. 00000
. 00000
. 07136
. 04350
. 00000
. 00000
. 02467
. 01504
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eeololoolololololojlolololololoNoNeNe]

w

. 18588

. 00000
. 00000
. 00000
. 50979
. 83622
. 00000
. 00000
. 04350
. 07136
. 00000
. 00000
. 01504
. 02467
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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MO, 6 7 8 9 10
Ei genval ues: -0. 42114 -0. 21561 0. 02650 0. 02650 0. 29237
A A A A A
1A 1S 0. 05945 0. 00000 0. 00000 0. 00000 - 0. 05405
2A 1S - 0. 29997 0. 00000 0. 00000 0. 00000 0. 10240
3 A 1PX 0. 00000 0.19317 0. 00000 0. 00000 0. 00000
4 A 1 PY 0. 00000 0. 00000 0. 14625 - 0. 00037 0. 00000
5A 1Pz 0. 00000 0. 00000 0. 00037 0. 14625 0. 00000
6 A 1S 0. 38094 0. 00000 0. 00000 0. 00000 -1.52603
7 A 1 PX 0. 00000 -0. 46700 0. 00000 0. 00000 0. 00000
8 Al 1PY 0. 00000 0. 00000 -0. 25638 0. 00064 0. 00000
9 A 1Pz 0. 00000 0. 00000 -0. 00064 - 0. 25638 0. 00000
10 A 1S 0. 60856 0. 00000 0. 00000 0. 00000 1.67377
11 A 1 PX 0. 00000 -0.63792 0. 00000 0. 00000 0. 00000
12 A 1 PY 0. 00000 0. 00000 -0. 81664 0. 00205 0. 00000
13 A 1Pz 0. 00000 0. 00000 - 0. 00205 -0. 81664 0. 00000
14 A 1 DXX 0. 08058 0. 00000 0. 00000 0. 00000 -0. 08793
15 AL 1 DYY 0.01743 0. 00000 0. 00000 0. 00000 -0. 09575
16 A 1 Dzz 0.01743 0. 00000 0. 00000 0. 00000 -0. 09575
17 A 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Al 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 A 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0.34777 0. 37602 0. 37602 0. 63859 0. 64241
A A A A A
1A 1S 0. 00000 0. 00000 0. 00000 0. 00232 0. 00000
2A 1S 0. 00000 0. 00000 0. 00000 -0.01278 0. 00000
3 A 1PX 0. 29164 0. 00000 0. 00000 0. 00000 0. 00000
4 A 1 PY 0. 00000 -0.27138 0.17073 0. 00000 0. 00000
5A 1Pz 0. 00000 0.17073 0. 27138 0. 00000 0. 00000
6 A 1S 0. 00000 0. 00000 0. 00000 0.01343 0. 00000
7 A 1 PX -1. 30664 0. 00000 0. 00000 0. 00000 0. 00000
8 Al 1PY 0. 00000 1.15410 -0. 72605 0. 00000 0. 00000
9 A 1Pz 0. 00000 -0. 72605 -1.15410 0. 00000 0. 00000
10 A 1S 0. 00000 0. 00000 0. 00000 0. 03463 0. 00000
11 A 1 PX 1.19063 0. 00000 0. 00000 0. 00000 0. 00000
12 A 1 PY 0. 00000 -0. 91067 0. 57291 0. 00000 0. 00000
13 A 1Pz 0. 00000 0.57291 0. 91067 0. 00000 0. 00000
14 A 1 DXX 0. 00000 0. 00000 0. 00000 -1. 00041 0. 00000
15 AL 1 DYY 0. 00000 0. 00000 0. 00000 0. 49824 0. 00000
16 A 1 Dzz 0. 00000 0. 00000 0. 00000 0. 49824 0. 00000
17 AL 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 - 0. 49607
18 Al 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 -0. 86828
19 A 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 16 17 18 19
Ei genval ues: 0. 64241 0. 65754 0. 65754 1. 94575
A A A A
1A 1S 0. 00000 0. 00000 0. 00000 0. 13266
2A 1S 0. 00000 0. 00000 0. 00000 -0. 79335
3 A 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 A 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
5A 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
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6 A 1S 0. 00000 0. 00000 0. 00000 6. 20820

7 A 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

8 AL 1 PY 0. 00000 0. 00000 0. 00000 0. 00000

9 A 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
10 A 1S 0. 00000 0. 00000 0. 00000 0.28963
11 A 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 A 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 A 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
14 Al 1 DXX 0. 00000 0. 00000 0. 00000 -2.84103
15 Al 1 DYY 0. 00000 -0.79388 0. 34607 -2.84232
16 A 1 Dzz 0. 00000 0.79388 -0.34607 -2.84232
17 AL 1 DXY 0. 86828 0. 00000 0. 00000 0. 00000
18 Al 1 DXz - 0. 49607 0. 00000 0. 00000 0. 00000
19 AL 1 DYz 0. 00000 -0.39960 -0.91669 0. 00000
Beta Spin Ml ecular Orbital Coefficients
MO 1 2 3 4 5
Ei genval ues: -58.12339 -4.88012 -3.18463 -3.18463 -3.17521

A A A A A
1A 1S 0.98703 0. 28058 0. 00000 0. 00000 0. 00000
2 A 1S 0. 05414  -0.98904 0. 00000 0. 00000 0. 00000
3 A 1PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 98001
4 A 1 PY 0. 00000 0. 00000 0.86237 -0.46422 0. 00000
5A 1Pz 0. 00000 0. 00000 -0.46422 -0.86237 0. 00000
6 A 1S -0.09447  -0.27159 0. 00000 0. 00000 0. 00000
7 A 1 PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 08129
8 AL 1 PY 0. 00000 0. 00000 0.07359 -0.03961 0. 00000
9 A 1Pz 0. 00000 0. 00000 -0.03961 -0.07359 0. 00000
10 A 1S -0. 00004 0. 02479 0. 00000 0. 00000 0. 00000
11 A 1 PX 0. 00000 0. 00000 0. 00000 0. 00000 -0.02840
12 A 1 PY 0. 00000 0. 00000 -0.02555 0. 01375 0. 00000
13 A 1Pz 0. 00000 0. 00000 0. 01375 0. 02555 0. 00000
14 Al 1 DXX 0. 03863 0. 08595 0. 00000 0. 00000 0. 00000
15 Al 1 DYY 0. 03863 0. 08491 0. 00000 0. 00000 0. 00000
16 A 1 Dzz 0. 03863 0. 08491 0. 00000 0. 00000 0. 00000
17 AL 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Al 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 AL 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO 6 7 8 9 10
Ei genval ues: -0. 35868 0. 03863 0. 03863 0. 07429 0. 30851
A A A A A

1A 1S 0. 06051 0. 00000 0. 00000 0. 00000 -0.05325
2 A 1S -0. 30472 0. 00000 0. 00000 0. 00000 0. 09841
3 A 1PX 0. 00000 0. 00000 0. 00000 0. 13230 0. 00000
4 A 1 PY 0. 00000 0. 14452 0. 01116 0. 00000 0. 00000
5A 1Pz 0. 00000 -0.01116 0. 14452 0. 00000 0. 00000
6 A 1S 0.43013 0. 00000 0. 00000 0. 00000 -1.51682
7 A 1 PX 0. 00000 0. 00000 0. 00000  -0.20257 0. 00000
8 AL 1 PY 0. 00000 -0.25066 -0.01935 0. 00000 0. 00000
9 A 1Pz 0. 00000 0.01935 -0.25066 0. 00000 0. 00000
10 A 1S 0. 59398 0. 00000 0. 00000 0. 00000 1.67983
11 A 1 PX 0. 00000 0. 00000 0. 00000 -0.85836 0. 00000
12 A 1 PY 0. 00000 -0.81814 -0.06316 0. 00000 0. 00000
13 A 1Pz 0. 00000 0.06316 -0.81814 0. 00000 0. 00000
14 Al 1 DXX -0. 01709 0. 00000 0. 00000 0. 00000 -0.06259
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15 Al 1 DYY 0. 04398 0. 00000 0. 00000 0. 00000 -0. 11051
16 Al 1 DzZzZ 0. 04398 0. 00000 0. 00000 0. 00000 -0. 11051
17 Al 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Al 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Al 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO; 11 12 13 14 15
Ei genval ues: 0. 37992 0. 37992 0. 41323 0. 65955 0. 65955
A A A A A
1A 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2 A 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 A 1PX 0. 00000 0. 00000 0. 32467 0. 00000 0. 00000
4 Al 1 PY 0. 23473 0.21920 0. 00000 0. 00000 0. 00000
5A 1Pz -0. 21920 0. 23473 0. 00000 0. 00000 0. 00000
6 Al 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 Al 1 PX 0. 00000 0. 00000 -1. 37265 0. 00000 0. 00000
8 Al 1PY -0.99720 -0.93124 0. 00000 0. 00000 0. 00000
9 A 1Pz 0. 93124 -0.99720 0. 00000 0. 00000 0. 00000
10 Al 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 Al 1 PX 0. 00000 0. 00000 1.04293 0. 00000 0. 00000
12 Al 1 PY 0. 78415 0.73228 0. 00000 0. 00000 0. 00000
13 Al 1 PZ -0.73228 0. 78415 0. 00000 0. 00000 0. 00000
14 Al 1 DXX 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
15 Al 1 DYY 0. 00000 0. 00000 0. 00000 0. 76902 - 0. 39827
16 Al 1 DzZzZ 0. 00000 0. 00000 0. 00000 -0. 76902 0. 39827
17 Al 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Al 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Al 1 DYZ 0. 00000 0. 00000 0. 00000 - 0. 45988 -0. 88798
MO; 16 17 18 19
Ei genval ues: 0. 69050 0. 69050 0.70232 1. 95491
A A A A
1A 1S 0. 00000 0. 00000 0. 00478 -0. 13238
2 A 1S 0. 00000 0. 00000 -0. 01966 0. 79185
3 A 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 Al 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
5A 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
6 Al 1S 0. 00000 0. 00000 0. 10367 -6. 20635
7 Al 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
8 Al 1PY 0. 00000 0. 00000 0. 00000 0. 00000
9 A 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
10 Al 1S 0. 00000 0. 00000 -0.02782 - 0. 28545
11 Al 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 Al 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 Al 1 PZ 0. 00000 0. 00000 0. 00000 0. 00000
14 Al 1 DXX 0. 00000 0. 00000 0. 98543 2.84798
15 Al 1 DYY 0. 00000 0. 00000 -0.51253 2.83895
16 Al 1 DzZzZ 0. 00000 0. 00000 -0.51253 2.83895
17 Al 1 DXY -0. 25611 0. 96665 0. 00000 0. 00000
18 Al 1 DXZ 0. 96665 0. 25611 0. 00000 0. 00000
19 Al 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 1.39 secs.
Total Wall tine: 0O mins. 2.53 secs.
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Cal culation finished: Fri Sep 18 13:32:39 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:33:54 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 14
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Si Si1l 0. 0000000 2.3195269 -0. 9577253

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.36E-05 in 5 cycles <S**2> = 2.0061
E(HF) = -287. 3944670 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: - 68. 39310 - 6. 13597 -4.23872 -4.23872 -4.22925
A A A A A

1S 1S -0. 98614 - 0. 28623 0. 00000 0. 00000 0. 00000
2S 158 -0. 06094 0.97114 0. 00000 0. 00000 0. 00000
3 S 1PX 0. 00000 0. 00000 - 0. 95189 0. 21648 0. 00000
4 S 1PY 0. 00000 0. 00000 0. 21648 0. 95189 0. 00000
5SS 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 0. 97494
6 Si 1S 0. 10315 0. 30858 0. 00000 0. 00000 0. 00000
7S 1 PX 0. 00000 0. 00000 -0. 08110 0.01844 0. 00000
8 S 1PY 0. 00000 0. 00000 0. 01844 0. 08110 0. 00000
9SS 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 0. 08729
10Si 1S 0. 00352 - 0. 01805 0. 00000 0. 00000 0. 00000
11 Si 1 PX 0. 00000 0. 00000 0. 02451 - 0. 00557 0. 00000
12 Si 1 PY 0. 00000 0. 00000 - 0. 00557 -0. 02451 0. 00000
13 S 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 -0. 02681
14 Si 1 DXX -0. 04278 -0. 09677 0. 00000 0. 00000 0. 00000
15 Si 1 DYy -0. 04278 -0. 09677 0. 00000 0. 00000 0. 00000
16 Si 1 Dzz - 0. 04280 - 0. 09686 0. 00000 0. 00000 0. 00000
17 Si 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Si 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Si 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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MO, 6 7 8 9 10
Ei genval ues: -0. 61460 - 0. 29909 - 0. 29909 - 0. 00022 0. 40899

A A A A A
1S 1S -0. 06652 0. 00000 0. 00000 0. 00000 0. 06054
2S 1S 0. 34464 0. 00000 0. 00000 0. 00000 - 0. 14932
3 S 1PX 0. 00000 -0. 22661 0. 02424 0. 00000 0. 00000
4 S 1PY 0. 00000 -0. 02424 -0. 22661 0. 00000 0. 00000
5SS 1Pz 0. 00000 0. 00000 0. 00000 0. 18492 0. 00000
6 Si 1S -0. 35128 0. 00000 0. 00000 0. 00000 1.50654
7S 1 PX 0. 00000 0. 48842 - 0. 05225 0. 00000 0. 00000
8 S 1PY 0. 00000 0. 05225 0. 48842 0. 00000 0. 00000
9SS 1Pz 0. 00000 0. 00000 0. 00000 - 0. 31915 0. 00000
10Si 1S -0. 62970 0. 00000 0. 00000 0. 00000 -1. 69680
11 Si 1 PX 0. 00000 0.62114 -0. 06644 0. 00000 0. 00000
12 Si 1 PY 0. 00000 0. 06644 0.62114 0. 00000 0. 00000
13 S 1Pz 0. 00000 0. 00000 0. 00000 -0.77219 0. 00000
14 Si 1 DXX - 0. 06422 0. 00000 0. 00000 0. 00000 0.12175
15 Si 1 DYy -0. 06422 0. 00000 0. 00000 0. 00000 0.12175
16 Si 1 Dzz -0. 00729 0. 00000 0. 00000 0. 00000 0. 12565
17 Si 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Si 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Si 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 48313 0. 48313 0. 51610 0. 76232 0. 76232

A A A A A
1S 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2S 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 S 1PX - 0. 26083 -0.19935 0. 00000 0. 00000 0. 00000
4 S 1PY -0. 19935 0. 26083 0. 00000 0. 00000 0. 00000
5SS 1Pz 0. 00000 0. 00000 -0. 35771 0. 00000 0. 00000
6Si 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7S 1 PX 1. 02668 0. 78468 0. 00000 0. 00000 0. 00000
8 S 1PY 0. 78468 -1. 02668 0. 00000 0. 00000 0. 00000
9SS 1Pz 0. 00000 0. 00000 1. 34481 0. 00000 0. 00000
10Si 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 Si 1 PX - 0. 93481 -0. 71446 0. 00000 0. 00000 0. 00000
12 Si 1 PY -0. 71446 0. 93481 0. 00000 0. 00000 0. 00000
13 S 1Pz 0. 00000 0. 00000 -1. 08545 0. 00000 0. 00000
14 Si 1 DXX 0. 00000 0. 00000 0. 00000 - 0. 86603 0. 00037
15 Si 1 DYy 0. 00000 0. 00000 0. 00000 0. 86603 - 0. 00037
16 Si 1 Dzz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
17 Si 1 DXY 0. 00000 0. 00000 0. 00000 - 0. 00043 -1. 00000
18 Si 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Si 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 16 17 18 19
Ei genval ues: 0. 78189 0. 78189 0. 78981 2. 55863

A A A A
1S 1S 0. 00000 0. 00000 0. 00243 - 0. 13260
2S 1S 0. 00000 0. 00000 -0. 01341 1. 05322
3 S 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 S 1PY 0. 00000 0. 00000 0. 00000 0. 00000
5SS 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
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6Si 1S 0. 00000 0. 00000 0.01404 -6.35082

7S 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

8 Si 1PY 0. 00000 0. 00000 0. 00000 0. 00000

9SS 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
10 Si 1S 0. 00000 0. 00000 0. 02873 -0.54759
11 Si 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 Si 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 Si 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
14 Si 1 DXX 0. 00000 0. 00000 -0.50039 2. 96209
15 Si 1 DYy 0. 00000 0. 00000 -0.50039 2. 96209
16 Si 1 Dzz 0. 00000 0. 00000 0. 99852 2.96317
17 Si 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000
18 Si 1 DXz 0. 91606 0.40103 0. 00000 0. 00000
19 Si 1 DYz -0. 40103 0.91606 0. 00000 0. 00000
Beta Spin Ml ecular Orbital Coefficients
MO 1 2 3 4 5
Ei genval ues: -68.38424  -6.12561  -4.22493 -4.21153 -4.21153

A A A A A
1S 1S 0.98617 0.28619 0. 00000 0. 00000 0. 00000
2S 1S 0. 06078 -0.97116 0. 00000 0. 00000 0. 00000
3 S 1PX 0. 00000 0. 00000 0. 00000 0. 97563 0. 01407
4 S 1PY 0. 00000 0. 00000 0. 00000  -0.01407 0. 97563
5S 1Pz 0. 00000 0. 00000 0. 97503 0. 00000 0. 00000
6Si 1S -0.10278 -0.31117 0. 00000 0. 00000 0. 00000
7S 1 PX 0. 00000 0. 00000 0. 00000 0. 08487 0. 00122
8 Si 1PY 0. 00000 0. 00000 0. 00000 -0.00122 0. 08487
9SS 1Pz 0. 00000 0. 00000 0. 08710 0. 00000 0. 00000
10 Si 1S -0. 00350 0. 01845 0. 00000 0. 00000 0. 00000
11 Si 1 PX 0. 00000 0. 00000 0. 00000 -0.02647 -0.00038
12 Si 1 PY 0. 00000 0. 00000 0. 00000 0. 00038 -0.02647
13 Si 1Pz 0. 00000 0. 00000 -0.02702 0. 00000 0. 00000
14 Si 1 DXX 0. 04264 0. 09892 0. 00000 0. 00000 0. 00000
15 Si 1 DYy 0. 04264 0. 09892 0. 00000 0. 00000 0. 00000
16 Si 1 Dzz 0. 04265 0. 09770 0. 00000 0. 00000 0. 00000
17 Si 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Si 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Si 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO 6 7 8 9 10
Ei genval ues: -0. 45750 0. 02912 0. 07307 0. 07307 0. 44886
A A A A A

1S 1S 0. 06722 0. 00000 0. 00000 0. 00000  -0.05989
2S 1S -0. 35229 0. 00000 0. 00000 0. 00000 0. 14535
3 S 1PX 0. 00000 0. 00000 -0.06429 0. 15699 0. 00000
4 S 1PY 0. 00000 0. 00000 -0.15699 -0.06429 0. 00000
5S 1Pz 0. 00000 0.18130 0. 00000 0. 00000 0. 00000
6 Si 1S 0. 40820 0. 00000 0. 00000 0. 00000  -1.48817
7S 1 PX 0. 00000 0. 00000 0.10143 -0.24770 0. 00000
8 Si 1PY 0. 00000 0. 00000 0.24770 0.10143 0. 00000
9SS 1Pz 0. 00000 -0.30688 0. 00000 0. 00000 0. 00000
10 Si 1S 0. 63214 0. 00000 0. 00000 0. 00000 1.69868
11 Si 1 PX 0. 00000 0. 00000 0.30810 -0.75243 0. 00000
12 Si 1 PY 0. 00000 0. 00000 0. 75243 0. 30810 0. 00000
13 Si 1Pz 0. 00000  -0.78207 0. 00000 0. 00000 0. 00000
14 Si 1 DXX -0. 00003 0. 00000 0. 00000 0. 00000 -0.11027
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15 Si 1 DYY - 0. 00003 0. 00000 0. 00000 0. 00000 -0. 11027
16 Si 1 Dzz 0. 05947 0. 00000 0. 00000 0. 00000 -0.17048
17 Si 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Si 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Si 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO; 11 12 13 14 15
Ei genval ues: 0. 52776 0. 56639 0. 56639 0. 83567 0. 84620
A A A A A
1S 1S 0. 00000 0. 00000 0. 00000 - 0. 00547 0. 00000
2SS 1S58 0. 00000 0. 00000 0. 00000 0. 02401 0. 00000
3S 1PX 0. 00000 0. 00307 0. 36306 0. 00000 0. 00000
4S 1PY 0. 00000 -0. 36306 0. 00307 0. 00000 0. 00000
5SS 1Pz - 0. 35933 0. 00000 0. 00000 0. 00000 0. 00000
6S 1S 0. 00000 0. 00000 0. 00000 -0. 10630 0. 00000
7S 1 PX 0. 00000 -0. 01147 -1. 35610 0. 00000 0. 00000
8S 1PY 0. 00000 1. 35610 -0.01147 0. 00000 0. 00000
9SS 1Pz 1.34768 0. 00000 0. 00000 0. 00000 0. 00000
10Si 1S 0. 00000 0. 00000 0. 00000 0. 04066 0. 00000
11 Si 1 PX 0. 00000 0. 00892 1. 05515 0. 00000 0. 00000
12 Si 1 PY 0. 00000 - 1. 05515 0. 00892 0. 00000 0. 00000
13 Si 1 Pz -1.07835 0. 00000 0. 00000 0. 00000 0. 00000
14 Si 1 DXX 0. 00000 0. 00000 0. 00000 - 0. 49115 0. 00000
15 Si 1 DYY 0. 00000 0. 00000 0. 00000 - 0. 49115 0. 00000
16 Si 1 Dzz 0. 00000 0. 00000 0. 00000 1. 00644 0. 00000
17 Si 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Si 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 08022
19 Si 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 99678
MO; 16 17 18 19
Ei genval ues: 0. 84620 0. 88360 0. 88360 2.58367
A A A A
1S 1S 0. 00000 0. 00000 0. 00000 -0. 13226
2SS 158 0. 00000 0. 00000 0. 00000 1. 05105
3S 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 S 1PY 0. 00000 0. 00000 0. 00000 0. 00000
5SS 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
6S 1S 0. 00000 0. 00000 0. 00000 - 6. 35075
7S 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
8S 1PY 0. 00000 0. 00000 0. 00000 0. 00000
9SS 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
10Si 1S 0. 00000 0. 00000 0. 00000 -0.53810
11 Si 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 Si 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 Si 1 Pz 0. 00000 0. 00000 0. 00000 0. 00000
14 Si 1 DXX 0. 00000 0. 86588 0. 01586 2.96471
15 Si 1 DYY 0. 00000 - 0. 86588 -0. 01586 2.96471
16 Si 1 DzzZ 0. 00000 0. 00000 0. 00000 2.95763
17 Si 1 DXY 0. 00000 0.01832 -0.99983 0. 00000
18 Si 1 DXZ 0. 99678 0. 00000 0. 00000 0. 00000
19 Si 1 DYz -0.08022 0. 00000 0. 00000 0. 00000
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 1.13 secs.
Total Wall tine: O mins. 1.87 secs.
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Cal culation finished: Fri Sep 18 13:33:56 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:35:24 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 15
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 4

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

P P1 0. 0000000 - 0. 0828409 -0.2012426

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.76E-06 in 6 cycles <S**2> = 3.7503
E(HF) = - 339. 0595034 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -79. 49806 -7.49719 -5.39139 -5.39139 -5.39139
A A A A A

1P 1S - 0. 98555 - 0. 29185 0. 00000 0. 00000 0. 00000
2P 1S - 0. 06558 0. 95589 0. 00000 0. 00000 0. 00000
3P 1PX 0. 00000 0. 00000 - 0. 32372 -0. 91336 0. 10237
4 P 1PY 0. 00000 0. 00000 -0. 75871 0. 20432 -0.57630
5P 1Pz 0. 00000 0. 00000 0. 51872 -0. 27116 -0.77904
6 P 1S 0. 09035 0. 29890 0. 00000 0. 00000 0. 00000
7P 1PX 0. 00000 0. 00000 -0. 02763 -0. 07796 0. 00874
8P 1PY 0. 00000 0. 00000 -0. 06476 0.01744 - 0. 04919
9P 1PZ 0. 00000 0. 00000 0. 04427 -0. 02314 - 0. 06649
1I0P 1S 0. 00749 -0. 00783 0. 00000 0. 00000 0. 00000
11 P 1 PX 0. 00000 0. 00000 0. 00793 0. 02237 -0. 00251
12 P 1PY 0. 00000 0. 00000 0. 01858 - 0. 00500 0. 01411
13 P 1PZ 0. 00000 0. 00000 -0. 01270 0. 00664 0. 01908
14 P 1 DXX -0. 03791 -0. 09122 0. 00000 0. 00000 0. 00000
15 P 1 DYY -0. 03791 -0. 09122 0. 00000 0. 00000 0. 00000
16 P 1 DzZZ -0. 03791 -0. 09122 0. 00000 0. 00000 0. 00000
17 P 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 P 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 P 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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MO, 6 7 8 9 10
Ei genval ues: -0. 83174 - 0. 39072 - 0. 39072 - 0. 39072 0. 49892

A A A A A
1P 1S 0. 07232 0. 00000 0. 00000 0. 00000 0. 06124
2P 1S - 0. 38299 0. 00000 0. 00000 0. 00000 - 0. 18407
3P 1PX 0. 00000 - 0. 09532 0. 21236 -0.10138 0. 00000
4 P 1PY 0. 00000 - 0. 08243 -0. 13258 - 0. 20023 0. 00000
5P 1Pz 0. 00000 -0. 22041 -0. 04226 0.11872 0. 00000
6 P 1S 0. 38417 0. 00000 0. 00000 0. 00000 1.45438
7P 1PX 0. 00000 0. 20003 - 0. 44565 0. 21275 0. 00000
8P 1PY 0. 00000 0.17297 0. 27823 0. 42018 0. 00000
9P 1Pz 0. 00000 0. 46254 0. 08868 - 0. 24913 0. 00000
1I0P 1S 0. 60351 0. 00000 0. 00000 0. 00000 -1.76987
11 P 1 PX 0. 00000 0. 22171 - 0. 49395 0. 23581 0. 00000
12 P 1PY 0. 00000 0.19172 0. 30839 0. 46572 0. 00000
13 P 1PZ 0. 00000 0.51268 0. 09829 -0. 27614 0. 00000
14 P 1 DXX 0. 04601 0. 00000 0. 00000 0. 00000 0.17820
15 P 1 DYY 0. 04601 0. 00000 0. 00000 0. 00000 0.17820
16 P 1 DzZZ 0. 04601 0. 00000 0. 00000 0. 00000 0.17820
17 P 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 P 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 P 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 59843 0. 59843 0. 59843 0. 84704 0. 84704

A A A A A
1P 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2P 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3P 1PX 0. 08726 0. 29185 0. 15998 0. 00000 0. 00000
4 P 1PY - 0. 33013 0. 05492 0. 07987 0. 00000 0. 00000
5P 1Pz -0. 04222 0.17376 - 0. 29395 0. 00000 0. 00000
6 P 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7P 1PX - 0. 32523 -1.08776 - 0. 59628 0. 00000 0. 00000
8P 1PY 1. 23046 -0. 20470 -0.29771 0. 00000 0. 00000
9P 1Pz 0. 15734 -0.64762 1. 09562 0. 00000 0. 00000
0P 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 P 1 PX 0. 30207 1. 01030 0. 55382 0. 00000 0. 00000
12 P 1PY -1.14283 0.19012 0. 27651 0. 00000 0. 00000
13 P 1PZ -0. 14614 0. 60151 -1. 01760 0. 00000 0. 00000
14 P 1 DXX 0. 00000 0. 00000 0. 00000 -0.87872 -0. 41476
15 P 1 DYY 0. 00000 0. 00000 0. 00000 0.07475 0. 95309
16 P 1 DZZ 0. 00000 0. 00000 0. 00000 0. 80397 - 0. 53833
17 P 1 DXY 0. 00000 0. 00000 0. 00000 0.17499 - 0. 06305
18 P 1 DXZ 0. 00000 0. 00000 0. 00000 - 0. 10809 -0. 22964
19 P 1 DYZ 0. 00000 0. 00000 0. 00000 - 0. 09105 0.17266
MO, 16 17 18 19
Ei genval ues: 0. 84704 0. 84704 0. 84704 2.98713

A A A A
1P 1S 0. 00000 0. 00000 0. 00000 -0. 12648
2P 1S 0. 00000 0. 00000 0. 00000 1.22438
3 P 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 P 1PY 0. 00000 0. 00000 0. 00000 0. 00000
5P 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
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6P 1S 0. 00000 0. 00000 0. 00000 -5.38844

7P 1PX 0. 00000 0. 00000 0. 00000 0. 00000

8P 1PY 0. 00000 0. 00000 0. 00000 0. 00000

9P 1Pz 0. 00000 0. 00000 0. 00000 0. 00000

10P 1S 0. 00000 0. 00000 0. 00000 -0.83712

11 P 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

12 P 1PY 0. 00000 0. 00000 0. 00000 0. 00000

13 P 1Pz 0. 00000 0. 00000 0. 00000 0. 00000

14 P 1 DXX -0.11082 0.11867 -0.17163 2. 61804

15 P 1 DYY 0.26911 -0.11388 -0.02522 2. 61804

16 P 1 Dzz -0.15829 -0.00479 0. 19685 2. 61804

17 P 1 DXY 0.42631 0.71129 -0.52701 0. 00000

18 P 1 DXz 0.82991  -0.13743 0.47743 0. 00000

19 P 1 DYZ -0.23735 0.67612 0. 66964 0. 00000

Beta Spin Ml ecular Orbital Coefficients

MO 1 2 3 4 5

Ei genval ues: -79.47896  -7.47620 -5.35247 -5.35247 -5.35247
A A A A A

1P 1S -0.98562  -0.29182 0. 00000 0. 00000 0. 00000

2P 1S -0. 06528 0. 95601 0. 00000 0. 00000 0. 00000

3P 1PX 0. 00000 0. 00000 0.17143 0. 90640 0. 31230

4 P 1PY 0. 00000 0. 00000 0. 95607 -0.18511 0. 01244

5P 1Pz 0. 00000 0. 00000 0. 07094 0.30439 -0.92239

6 P 1S 0. 08978 0.30182 0. 00000 0. 00000 0. 00000

7P 1PX 0. 00000 0. 00000 0. 01496 0. 07912 0. 02726

8P 1PY 0. 00000 0. 00000 0.08346 -0.01616 0. 00109

9P 1Pz 0. 00000 0. 00000 0. 00619 0. 02657 -0.08052

10P 1S 0. 00744  -0.00819 0. 00000 0. 00000 0. 00000

11 P 1 PX 0. 00000 0. 00000 -0.00446 -0.02359 -0.00813

12 P 1PY 0. 00000 0. 00000 -0.02488 0.00482 -0.00032

13 P 1Pz 0. 00000 0. 00000 -0.00185 -0.00792 0. 02401

14 P 1 DXX -0.03770 -0.09362 0. 00000 0. 00000 0. 00000

15 P 1 DYY -0.03770 -0.09362 0. 00000 0. 00000 0. 00000

16 P 1 Dzz -0.03770 -0.09362 0. 00000 0. 00000 0. 00000

17 P 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

18 P 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

19 P 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

MO 6 7 8 9 10

Ei genval ues: -0. 55220 0. 06476 0. 06476 0. 06476 0. 56726
A A A A A

1P 1S -0. 07206 0. 00000 0. 00000 0. 00000 0. 06121

2P 1S 0. 39158 0. 00000 0. 00000 0. 00000 -0.18133

3P 1PX 0. 00000 0. 05921 0.18371 0. 03481 0. 00000

4P 1PY 0. 00000 0.16421 -0.03363 -0.10184 0. 00000

5P 1Pz 0. 00000 -0.08942 0.05988 -0.16396 0. 00000

6P 1S -0. 42720 0. 00000 0. 00000 0. 00000 1. 42865

7P 1PX 0. 00000 -0.09743 -0.30232 -0.05728 0. 00000

8P 1PY 0. 00000 -0.27022 0. 05534 0.16758 0. 00000

9P 1Pz 0. 00000 0.14715 -0.09855 0.26982 0. 00000

10P 1S -0. 63345 0. 00000 0. 00000 0. 00000 -1.76729

11 P 1 PX 0. 00000 -0.23302 -0.72304 -0.13699 0. 00000

12 P 1PY 0. 00000 -0.64629 0.13235 0. 40081 0. 00000

13 P 1Pz 0. 00000 0.35194  -0.23569 0. 64532 0. 00000

14 P 1 DXX -0. 01481 0. 00000 0. 00000 0. 00000 0. 19340
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15
16
17
18
19

TTUVTUTDO

MO

DYy
Dzz
DXY
DXz
Dyz

RPRRRR

Ei genval ues:

OCO~NOOUIRAWNPE

=
o
TUVUUUTTUUUTUUTUUUTUUUTUTUTTOUT

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

RPRRPRRRRPRRRRRRERRRRERRRRERRR
()]

Ei genval ues:

O©CO~NOOUIAWNPEF

=
o
TUVUUTUTTUUUUUTUUUTUUUTUTUTTOUT

*
*

Tot al
Tot al

S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

RPRRPRRRPRRRRPRRRERRRRERRRRERRR

- 0.
- 0.
0.
0.
0.

eleololololololololojlolololololoNoNeNe]

eleololololololololojol JeolololoNoNeNe]

01481
01481
00000
00000
00000

11

. 70045

. 00000
. 00000
. 01386 -
. 33208
. 18687 -
. 00000
. 04909
. 17621 -
. 66188
. 00000
. 03934 -
. 94264
. 53045 -
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 99961

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 45072
. 66054
. 20982
. 44677
. 00005
. 58715

eNeololololololololololoNoloNoNoNoNoNe]

[cNoNoNoNe)

eNeolololololololololoNol JlolloNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 30373 -
. 10329 -
. 20608
. 00000
. 07578
. 36585
. 72994 -
. 00000
. 86216 -
. 29320 -
. 58499
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 44798 -
. 22623
. 67421
. 12647
. 68857
. 19732

[coNeoloNe)

12

. 70045 0.

cleolooolololololojlolololololoNoNeNe]

17

. 99961 0.

A

eleololololololololojlolololololoNoNeNe]

Archive file witten to unit 12 **

Cpu tine:
Vall tine:

0 m ns.
0 m ns.

1. 27 secs.
1. 82 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

70045

. 00000
. 00000
. 23010
. 15634
. 26077
. 00000
. 81501
. 55375
. 92361
. 00000
. 65317
. 44379
. 74021
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

99961

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 04428
. 01577
. 02851
. 75072
. 27515
. 59891
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[cNoNoNoNe)

eNeololololololololololoNololoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 99961

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 55995
. 12565
. 68560
. 11360
. 66396
. 11548

19

. 03457

. 12619
. 22199
. 00000
. 00000
. 00000
. 39193
. 00000
. 00000
. 00000
. 82029
. 00000
. 00000
. 00000
. 61724
. 61724
. 61724
. 00000
. 00000
. 00000

[coNeoloNe)

ceololoolololololojlolololololoNoNeNe]

. 19340
. 19340
. 00000
. 00000
. 00000

15

. 99961

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 52978
. 70461
. 17483
. 45598
. 09656
. 49426
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Cal culation finished: Fri Sep 18 13:35:26 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:36:39 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 16
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

S S1 - 0. 0000001 1.7810652 -2.3970894

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.64E-05 in 5 cycles <S**2> = 2.0055
E(HF) = -395. 6312238 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -91. 46990 - 8. 98266 -6.67271 -6.67271 -6. 65101
A A A A A

1S 1S - 0. 98493 -0. 29739 0. 00000 0. 00000 0. 00000
2S 1S -0. 07343 0. 93682 0. 00000 0. 00000 0. 00000
3S 1PX 0. 00000 0. 00000 0. 00000 0. 00000 -0. 97517
4 S 1PY 0. 00000 0. 00000 - 0. 83243 0. 50691 0. 00000
58S 1Pz 0. 00000 0. 00000 - 0. 50691 - 0. 83243 0. 00000
6 S 1S 0. 09582 0. 30808 0. 00000 0. 00000 0. 00000
7S 1PX 0. 00000 0. 00000 0. 00000 0. 00000 -0.07814
8S 1PY 0. 00000 0. 00000 - 0. 06807 0. 04145 0. 00000
9SS 1Pz 0. 00000 0. 00000 - 0. 04145 - 0. 06807 0. 00000
10S 1S 0. 00585 -0. 01306 0. 00000 0. 00000 0. 00000
11 s 1 PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 02225
12 s 1 PY 0. 00000 0. 00000 0. 01932 -0. 01176 0. 00000
13S 1Pz 0. 00000 0. 00000 0.01176 0.01932 0. 00000
14 S 1 DXX - 0. 03853 - 0. 09007 0. 00000 0. 00000 0. 00000
15 S 1 DYy - 0. 03853 - 0. 08881 0. 00000 0. 00000 0. 00000
16 S 1 DzZ -0. 03853 - 0. 08881 0. 00000 0. 00000 0. 00000
17 S 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 S 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 S 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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MO, 6 7 8 9 10
Ei genval ues: -0.98274 - 0. 48109 - 0. 48109 -0. 41504 0. 53459

A A A A A
1S 1S -0.07712 0. 00000 0. 00000 0. 00000 - 0. 05981
2SS 1S 0. 43215 0. 00000 0. 00000 0. 00000 0. 26995
3S 1PX 0. 00000 0. 00000 0. 00000 - 0. 26873 0. 00000
4Ss 1PY 0. 00000 - 0. 00022 -0. 27749 0. 00000 0. 00000
58S 1Pz 0. 00000 -0.27749 0. 00022 0. 00000 0. 00000
6 S 1S - 0. 50997 0. 00000 0. 00000 0. 00000 -1.46902
7S 1PX 0. 00000 0. 00000 0. 00000 0. 58273 0. 00000
8S 1PY 0. 00000 0. 00049 0. 61065 0. 00000 0. 00000
9SS 1Pz 0. 00000 0. 61065 - 0. 00049 0. 00000 0. 00000
10S 1S -0.51939 0. 00000 0. 00000 0. 00000 1.77924
11 S 1 PX 0. 00000 0. 00000 0. 00000 0. 55065 0. 00000
12 s 1 PY 0. 00000 0. 00042 0. 52363 0. 00000 0. 00000
13S 1Pz 0. 00000 0. 52363 -0. 00042 0. 00000 0. 00000
14 S 1 DXX -0. 00241 0. 00000 0. 00000 0. 00000 -0. 13043
15 S 1 DYy -0. 05144 0. 00000 0. 00000 0. 00000 -0. 18658
16 S 1 DzzZ -0. 05144 0. 00000 0. 00000 0. 00000 -0. 18658
17 S 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 S 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 S 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0.64719 0.64719 0. 69137 0. 92255 0. 92255

A A A A A
1S 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2SS 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3S 1PX 0. 00000 0. 00000 - 0. 34485 0. 00000 0. 00000
4Ss 1PY - 0. 00237 - 0. 33939 0. 00000 0. 00000 0. 00000
58S 1Pz 0. 33939 - 0. 00237 0. 00000 0. 00000 0. 00000
6 S 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7S 1PX 0. 00000 0. 00000 1. 23969 0. 00000 0. 00000
8S 1PY 0. 00858 1. 22604 0. 00000 0. 00000 0. 00000
9SS 1Pz -1.22604 0. 00858 0. 00000 0. 00000 0. 00000
10S 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 s 1 PX 0. 00000 0. 00000 -1.18442 0. 00000 0. 00000
12 s 1 PY - 0. 00837 -1.19657 0. 00000 0. 00000 0. 00000
13S 1Pz 1.19657 - 0. 00837 0. 00000 0. 00000 0. 00000
14 S 1 DXX 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
15 S 1 DYy 0. 00000 0. 00000 0. 00000 0. 86601 - 0. 00515
16 S 1 DzZ 0. 00000 0. 00000 0. 00000 - 0. 86601 0. 00515
17 S 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 S 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 S 1 DYz 0. 00000 0. 00000 0. 00000 - 0. 00595 - 0. 99998
MO, 16 17 18 19
Ei genval ues: 0.97214 0.97214 0. 99084 3.68119

A A A A
1S 1S 0. 00000 0. 00000 - 0. 00498 -0.12283
2S 1S 0. 00000 0. 00000 0. 02925 1. 51009
3S 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4S 1PY 0. 00000 0. 00000 0. 00000 0. 00000
58S 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
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6 S 1S 0. 00000 0. 00000 -0.09230 -5.29992

7S 1PX 0. 00000 0. 00000 0. 00000 0. 00000

8S 1PY 0. 00000 0. 00000 0. 00000 0. 00000

9SS 1Pz 0. 00000 0. 00000 0. 00000 0. 00000

10Ss 1S 0. 00000 0. 00000 0.04688 -0.73541

11 s 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

12 s 1PY 0. 00000 0. 00000 0. 00000 0. 00000

13S 1Pz 0. 00000 0. 00000 0. 00000 0. 00000

14 S 1 DXX 0. 00000 0. 00000  -0.99658 2. 49594

15 S 1 DYy 0. 00000 0. 00000 0. 50156 2.49021

16 S 1 Dzz 0. 00000 0. 00000 0. 50156 2.49021

17 S 1 DXY 0. 35154 0. 93617 0. 00000 0. 00000

18 S 1 DXz 0.93617 -0.35154 0. 00000 0. 00000

19 S 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000

Beta Spin Ml ecular Orbital Coefficients

MO 1 2 3 4 5

Ei genval ues: -91.45242 -8.96454 -6.64165 -6.62754 -6.62754
A A A A A

1S 1S -0.98498  -0.29739 0. 00000 0. 00000 0. 00000

2S 1S5S -0. 07317 0. 93691 0. 00000 0. 00000 0. 00000

3S 1PX 0. 00000 0. 00000 -0.97528 0. 00000 0. 00000

4S 1PY 0. 00000 0. 00000 0. 00000 0.11089 -0.96764

5S 1Pz 0. 00000 0. 00000 0. 00000 -0.96764 -0.11089

6 S 1S 0. 09537 0. 30972 0. 00000 0. 00000 0. 00000

7S 1PX 0. 00000 0. 00000 -0.07786 0. 00000 0. 00000

8S 1PY 0. 00000 0. 00000 0. 00000 0.00931 -0.08126

9SS 1Pz 0. 00000 0. 00000 0. 00000 -0.08126 -0.00931

10S 1S 0.00582 -0.01324 0. 00000 0. 00000 0. 00000

11 S 1 PX 0. 00000 0. 00000 0. 02240 0. 00000 0. 00000

12 s 1PY 0. 00000 0. 00000 0. 00000 -0.00273 0. 02381

13 S 1Pz 0. 00000 0. 00000 0. 00000 0. 02381 0. 00273

14 S 1 DXX -0.03834  -0.09059 0. 00000 0. 00000 0. 00000

15 S 1 DYy -0.03837 -0.09090 0. 00000 0. 00000 0. 00000

16 S 1 Dzz -0.03837 -0.09090 0. 00000 0. 00000 0. 00000

17 S 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

18 S 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

19 S 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

MO 6 7 8 9 10

Ei genval ues: -0.76857  -0.37197 0.01778 0.01778 0. 58358
A A A A A

1S 1S 0.07618 0. 00000 0. 00000 0. 00000 0. 06043

2S 1S5S -0. 43422 0. 00000 0. 00000 0. 00000 -0.27044

3S 1PX 0. 00000 0.26362 0. 00000 0. 00000 0. 00000

4SS 1PY 0. 00000 0. 00000 0. 03855 0.21743 0. 00000

5S 1Pz 0. 00000 0. 00000 -0.21743 0. 03855 0. 00000

6 S 1S 0.51739 0. 00000 0. 00000 0. 00000 1.45618

7S 1PX 0. 00000 -0.56575 0. 00000 0. 00000 0. 00000

8S 1PY 0. 00000 0. 00000 -0.07148 -0.40315 0. 00000

9SS 1Pz 0. 00000 0. 00000 0.40315 -0.07148 0. 00000

10sS 1S 0. 54934 0. 00000 0. 00000 0. 00000 -1.77505

11 S 1 PX 0. 00000 -0.56679 0. 00000 0. 00000 0. 00000

12 S 1PY 0. 00000 0. 00000 -0.12325 -0.69511 0. 00000

13 S 1Pz 0. 00000 0. 00000 0.69511  -0.12325 0. 00000

14 S 1 DXX 0. 05742 0. 00000 0. 00000 0. 00000 0.17974
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15s 1
16 S 1
17 s 1
18 S 1
19 s 1

MO

DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

OCO~NOOUIRAWNPE

H

o
NV OOOOOONOnm
RPRRPRRRRPRRRRRRERRRRERRRRERRR

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

O©CO~NOOUIAWNPEF

H

o
NV OLOOOOOOOONOnm
RPRRPRRRPRRRRPRRRERRRRERRRRERRR

*
*

S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Total Cpu tine:
Total Vall tinme:

- 0.
- 0.
0.
0.
0.

el JeoleololololoojolololololoNoNeNe]

elololololololol Jojlojo) JeolololNoNeNe

00022
00022
00000
00000
00000

11

. 70921

. 00000
. 00000
. 34844
. 00000 -
. 00000
. 00000
. 24755
. 00000
. 00000 -
. 00000
. 17678
. 00000 -
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 06550

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000 -
. 00000
. 00172
. 00000
. 00000

0 m ns.
0 m ns.

[cNoNoNoNe)

cNeololololol JNeololol JolololoNoNoNoNe]

eNeololololololololololoNoloNoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 02566 -
. 37952 -
. 00000
. 00000
. 08816
. 30400
. 00000
. 00000
. 07412 -
. 09641 -
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 82955
. 82955
. 00000
. 00000
. 28717

[coNeoloNe)

12

. 75206 0.

clolololololol Jeollojo} JeolololoNoNeNe]

17

. 09319 1.

A

eleololololololololojlolololololoNoNeNe]

Archive file witten to unit 12 **

1. 14 secs.
1. 83 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

75206

. 00000
. 00000
. 00000
. 37952
. 02566
. 00000
. 00000
. 30400
. 08816
. 00000
. 00000
. 09641
. 07412
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

09319

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 24870
. 24870
. 00000
. 00000
. 95788
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[cNoNoNoNe)

eNeololololololololololoNololoNoNoNoNe]

OQOOMNNNOOOOOOOUIOOORrO

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 05817

. 00292
. 01693
. 00000
. 00000
. 00000
. 02194
. 00000
. 00000
. 00000
. 01953
. 00000
. 00000
. 00000
. 99867
. 50023
. 50023
. 00000
. 00000
. 00000

19

. 71995

. 12279
. 50955
. 00000
. 00000
. 00000
. 30341
. 00000
. 00000
. 00000
. 72494
. 00000
. 00000
. 00000
. 49137
. 49154
. 49154
. 00000
. 00000
. 00000

ool NeolololololoojolololololoNoNeNe]

[coNeoloNe)

. 17833
. 17833
. 00000
. 00000
. 00000

15

. 06550

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00172
. 00000
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Cal culation finished: Fri Sep 18 13:36:41 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Cal cul ation started: Fri

Run type:
Model :

Nunber of shells:

1 S shells
3 SP shells
1 6D shells

Nunber of basis functions:
Nunber of el ectrons:
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge:

Spin multiplicity:

At om Label

a di1

Point Group =

Thi s system has

0. 0000000

17

Order =

Si ngl e poi nt energy
UHF/ 3- 21Q( *)

19

Rel ease 5.0.1

2.8994087

1 Nsynop =
0 degrees of freedom

UHF direct SCF procedure requested

Energy converged to -.57E-06 in

E(HF) =

Al pha Spin Ml ecular Obital

MO

Ei genval ues:

14d 1S
2d 1S
3d 1PX
4 Cd 1PY
5d 1Pz
6 A 1S
74 1PX
8d 1PY
9d 1Pz
10d 1S
11 d 1 PX
12 d 1 PY
13d 1Pz
14 d 1 DXX
15 d 1 DYy
16 d 1 Dzz
17 Ad 1 DXY
18 d 1 DXz
a 1

Dyz

1
=
o
IS

eeololoolololololojlolololololoNoNeNe]

1

L 27722

. 98445
. 07571
. 00000
. 00000
. 00000
. 08954
. 00000
. 00000
. 00000
. 00600
. 00000
. 00000
. 00000
. 03542
. 03542
. 03541
. 00000
. 00000
. 00000

-457. 3710925 a. u.

6 cycl es

Coefficients

1
=
o

eNeolololololololololololololoNoNoNoNe]

2

. 57914

. 30207
. 92852
. 00000
. 00000
. 00000
. 30472
. 00000
. 00000
. 00000
. 01230
. 00000
. 00000
. 00000
. 08603
. 08603
. 08479
. 00000
. 00000
. 00000

1
(o]

ceololoolololololojlolololololoNoNeNe]

Sep 18 13:37:55 1998

Cartesi an Coordi nates (Angstrons)
VA

-2.1997787

<§**2> = 0. 7549

. 06308

. 00000
. 00000
. 00000
. 00000
. 97467
. 00000
. 00000
. 00000
. 07767
. 00000
. 00000
. 00000
. 02204
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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1
[o¢]

eNeoolololololololololoNololoNoNoNoNe]

. 03739

. 00000
. 00000
. 92111
. 32020
. 00000
. 00000
. 07200
. 02503
. 00000
. 00000
. 02049
. 00712
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eeololoolololololojlolololololoNoNeNe]

0o

. 03739

. 00000
. 00000
. 32020
. 92111
. 00000
. 00000
. 02503
. 07200
. 00000
. 00000
. 00712
. 02049
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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MO, 6 7 8 9 10
Ei genval ues: -1.12948 -0.57434 - 0. 50070 - 0. 50070 0. 60324

A A A A A
14d 1S -0. 08078 0. 00000 0. 00000 0. 00000 -0. 05894
24d 1S 0. 46419 0. 00000 0. 00000 0. 00000 0. 29229
3d 1PX 0. 00000 0. 00000 0.04711 0. 28231 0. 00000
4 Cd 1PY 0. 00000 0. 00000 0. 28231 -0.04711 0. 00000
5d 1Pz 0. 00000 - 0. 29459 0. 00000 0. 00000 0. 00000
6 1S -0.57372 0. 00000 0. 00000 0. 00000 -1.43204
7d 1PX 0. 00000 0. 00000 -0.10421 - 0. 62445 0. 00000
8d 1PY 0. 00000 0. 00000 - 0. 62445 0.10421 0. 00000
9d 1Pz 0. 00000 0. 65936 0. 00000 0. 00000 0. 00000
10d 1S -0.47422 0. 00000 0. 00000 0. 00000 1. 81039
11 d 1 PX 0. 00000 0. 00000 - 0. 08319 - 0. 49851 0. 00000
12 d 1 PY 0. 00000 0. 00000 - 0. 49851 0. 08319 0. 00000
13d 1Pz 0. 00000 0.47912 0. 00000 0. 00000 0. 00000
14 d 1 DXX -0. 01499 0. 00000 0. 00000 0. 00000 -0.17217
15 d 1 DYy -0. 01499 0. 00000 0. 00000 0. 00000 -0.17217
16 d 1 Dzz -0. 06429 0. 00000 0. 00000 0. 00000 -0. 23258
17 Ad 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 d 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 d 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 72140 0. 76797 0. 76797 1. 04276 1. 05860

A A A A A
14d 1S 0. 00000 0. 00000 0. 00000 -0. 00521 0. 00000
2d 1S 0. 00000 0. 00000 0. 00000 0. 03176 0. 00000
3d 1PX 0. 00000 0. 31762 -0. 12947 0. 00000 0. 00000
4 Cd 1PY 0. 00000 0. 12947 0. 31762 0. 00000 0. 00000
5d 1Pz 0. 33731 0. 00000 0. 00000 0. 00000 0. 00000
6 1S 0. 00000 0. 00000 0. 00000 - 0. 09392 0. 00000
7d 1 PX 0. 00000 -1.12045 0. 45671 0. 00000 0. 00000
8d 1PY 0. 00000 -0. 45671 -1.12045 0. 00000 0. 00000
9d 1Pz -1.19575 0. 00000 0. 00000 0. 00000 0. 00000
10d 1S 0. 00000 0. 00000 0. 00000 0.05474 0. 00000
11 d 1 PX 0. 00000 1.10732 -0. 45136 0. 00000 0. 00000
12 d 1 PY 0. 00000 0. 45136 1.10732 0. 00000 0. 00000
13d 1Pz 1. 20654 0. 00000 0. 00000 0. 00000 0. 00000
14 d 1 DXX 0. 00000 0. 00000 0. 00000 - 0. 49999 0. 00000
15 d 1 DYy 0. 00000 0. 00000 0. 00000 - 0. 49999 0. 00000
16 d 1 Dzz 0. 00000 0. 00000 0. 00000 0. 99797 0. 00000
17 Ad 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 d 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 27413
19 d 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 96169
MO, 16 17 18 19
Ei genval ues: 1. 05860 1.11342 1.11342 4.22848

A A A A
14d 1S 0. 00000 0. 00000 0. 00000 -0.12134
24d 1S 0. 00000 0. 00000 0. 00000 1. 55946
3d 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 Cd 1PY 0. 00000 0. 00000 0. 00000 0. 00000
5d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
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6d 1S 0. 00000 0. 00000 0. 00000  -4.86092

7d 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

8 d 1PY 0. 00000 0. 00000 0. 00000 0. 00000

9d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000

10d 1S 0. 00000 0. 00000 0. 00000 -0.76365

11 d 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

12 d 1PY 0. 00000 0. 00000 0. 00000 0. 00000

13d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000

14 d 1 DXX 0. 00000 -0.76785 -0.40051 2.29859

15 d 1 DYy 0. 00000 0.76785 0. 40051 2.29859

16 d 1 Dzz 0. 00000 0. 00000 0. 00000 2.29334

17 d 1 DXY 0. 00000 0.46247 -0.88664 0. 00000

18 d 1 DXz 0. 96169 0. 00000 0. 00000 0. 00000

19 d 1 DYz -0.27413 0. 00000 0. 00000 0. 00000

Beta Spin Ml ecular Orbital Coefficients

MO 1 2 3 4 5

Ei genval ues: -104. 26611 -10.56813 -8.03157 -8.03157 -8.01430
A A A A A

14d 1S -0.98448 -0.30208 0. 00000 0. 00000 0. 00000

2d 1s -0. 07557 0. 92866 0. 00000 0. 00000 0. 00000

3d 1PX 0. 00000 0. 00000 -0.96880 0.11201 0. 00000

4 d 1PY 0. 00000 0. 00000 0.11201 0. 96880 0. 00000

5d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 0. 97390

6 Ad 1S 0. 08931 0. 30516 0. 00000 0. 00000 0. 00000

7d 1 PX 0. 00000 0. 00000 -0.07556 0. 00874 0. 00000

8 d 1PY 0. 00000 0. 00000 0. 00874 0. 07556 0. 00000

9d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 0. 08003

10d 1S 0. 00599 -0.01233 0. 00000 0. 00000 0. 00000

11 d 1 PX 0. 00000 0. 00000 0. 02161 -0.00250 0. 00000

12 d 1PY 0. 00000 0. 00000 -0.00250 -0.02161 0. 00000

13d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 -0.02331

14 d 1 DXX -0.03532 -0.08616 0. 00000 0. 00000 0. 00000

15 d 1 DYy -0.03532 -0.08616 0. 00000 0. 00000 0. 00000

16 d 1 Dzz -0.03535 -0.08658 0. 00000 0. 00000 0. 00000

17 d 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

18 d 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

19 d 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000

MO 6 7 8 9 10

Ei genval ues: -1.00854 -0.47598 -0.47598 -0.03535 0. 62921
A A A A A

14d 1S 0. 08009 0. 00000 0. 00000 0. 00000 0. 05947

2d 1s -0. 46357 0. 00000 0. 00000 0. 00000  -0.29360

3d 1PX 0. 00000  -0.05463 0.27802 0. 00000 0. 00000

4 d 1PY 0. 00000 -0.27802 -0.05463 0. 00000 0. 00000

5d 1Pz 0. 00000 0. 00000 0. 00000 0.24283 0. 00000

6 A 1S 0. 57066 0. 00000 0. 00000 0. 00000 1.42796

7d 1 PX 0. 00000 0.12026 -0.61198 0. 00000 0. 00000

8 d 1PY 0. 00000 0.61198 0.12026 0. 00000 0. 00000

9d 1Pz 0. 00000 0. 00000 0. 00000 -0.47736 0. 00000

10d 1S 0. 49258 0. 00000 0. 00000 0. 00000 -1.80854

11 d 1 PX 0. 00000 0.09924 -0.50501 0. 00000 0. 00000

12 d 1PY 0. 00000 0. 50501 0. 09924 0. 00000 0. 00000

13d 1Pz 0. 00000 0. 00000 0. 00000 -0.65041 0. 00000

14 d 1 DXX 0. 04265 0. 00000 0. 00000 0. 00000 0. 19950
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15 d 1 DYY 0. 04265 0. 00000 0. 00000 0. 00000 0. 19950
16 d 1 Dzz -0.01093 0. 00000 0. 00000 0. 00000 0. 19531
17 d 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 d 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 d 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO; 11 12 13 14 15
Ei genval ues: 0.77794 0.77794 0. 82442 1.12312 1.12312
A A A A A
1d 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2d 158 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3d 1PX 0. 34513 0. 00535 0. 00000 0. 00000 0. 00000
4 Cd 1PY - 0. 00535 0. 34513 0. 00000 0. 00000 0. 00000
5d 1Pz 0. 00000 0. 00000 0. 37828 0. 00000 0. 00000
6d 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 d 1 PX -1. 21469 -0.01883 0. 00000 0. 00000 0. 00000
8d 1PY 0.01883 -1. 21469 0. 00000 0. 00000 0. 00000
9d 1Pz 0. 00000 0. 00000 -1.27919 0. 00000 0. 00000
i0d 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 d 1 PX 1.19167 0. 01847 0. 00000 0. 00000 0. 00000
12 d 1 PY -0.01847 1.19167 0. 00000 0. 00000 0. 00000
13d 1Pz 0. 00000 0. 00000 1.12347 0. 00000 0. 00000
14 A 1 DXX 0. 00000 0. 00000 0. 00000 0. 86125 0. 09086
15 d 1 DYY 0. 00000 0. 00000 0. 00000 -0. 86125 - 0. 09086
16 d 1 Dzz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
17 d 1 DXY 0. 00000 0. 00000 0. 00000 0. 10491 - 0. 99448
18 d 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 d 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO; 16 17 18 19
Ei genval ues: 1. 15556 1. 15556 1.16843 4. 25150
A A A A

1d 1S 0. 00000 0. 00000 -0. 00290 -0.12137

2d 158 0. 00000 0. 00000 0.01684 1. 55955

3d 1PX 0. 00000 0. 00000 0. 00000 0. 00000

4 Cd 1PY 0. 00000 0. 00000 0. 00000 0. 00000

5d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000

6d 1S 0. 00000 0. 00000 -0. 02355 -4.86331

7 d 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

8d 1PY 0. 00000 0. 00000 0. 00000 0. 00000

9d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
i0d 1S 0. 00000 0. 00000 -0.01241 -0. 75824
11 d 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 d 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13d 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
14 d 1 DXX 0. 00000 0. 00000 0. 49783 2.29649
15 d 1 DYY 0. 00000 0. 00000 0. 49783 2.29649
16 d 1 Dzz 0. 00000 0. 00000 -1. 00121 2.29621
17 d 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000
18 d 1 DXz -0.01914 -0.99982 0. 00000 0. 00000
19 d 1 DYZ 0. 99982 -0.01914 0. 00000 0. 00000

** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 1.28 secs.
Total Wall tine: O mins. 1.71 secs.
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Cal cul ation finished: Fri Sep 18 13:37:57 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Calculation started: Fri Sep 18 13:39:35 1998

Run type: Single point energy
Mbdel : RHF/ 3-21G *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 18
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Rel ease 5.0.1

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y

Ar Arl - 0. 0000001 - 0. 3934908 -1.9923078

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

RHF direct SCF procedure requested
Energy converged to 0.33E-11 in 12 cycles
E(HF) = -524. 4475893 a. u.

Cl osed-Shell Mol ecular Orbital Coefficients

MO 1 2 3
Ei genval ues: -117.92196 -12.28630 -9.53294
A A A

1 A 1S 0. 98406 0. 30614 0. 00000
2 A 1S 0. 07605 -0.92385 0. 00000
3 A 1 PX 0. 00000 0. 00000 -0.91582
4 Ar 1 PY 0. 00000 0. 00000 0. 26552
5 A 1Pz 0. 00000 0. 00000 -0.20363
6 AA 1S -0.08062 -0.29753 0. 00000
7 Ar 1 PX 0. 00000 0. 00000 -0.07056
8 Ar 1 PY 0. 00000 0. 00000 0. 02046
9 A 1Pz 0. 00000 0. 00000 -0.01569
10 AAr 1S -0. 00718 0. 00786 0. 00000
11 Ar 1 PX 0. 00000 0. 00000 0. 02008
12 Ar 1 PY 0. 00000 0. 00000 -0.00582
13 Ar 1Pz 0. 00000 0. 00000 0. 00446
14 Ar 1 DXX 0. 03186 0. 08243 0. 00000
15 Ar 1 DYY 0. 03186 0. 08243 0. 00000
16 Ar 1 Dzz 0. 03186 0. 08243 0. 00000
17 Ar 1 DXY 0. 00000 0. 00000 0. 00000
18 Ar 1 DXz 0. 00000 0. 00000 0. 00000
19 Ar 1 DYZ 0. 00000 0. 00000 0. 00000
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[eNeooloNoloNoNoNoNe)

. 53294

. 00000
. 00000
. 04209
. 68007
. 69744
. 00000
. 00324
. 05240
. 05374
. 00000
. 00092
. 01491
. 01529
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eeololoolololololojlolololololoNoNeNe]

©

. 53294

. 00000
. 00000
. 33196
. 64629
. 65023
. 00000
. 02558
. 04980
. 05010
. 00000
. 00728
. 01417
. 01426
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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MO, 6 7 8 9 10
Ei genval ues: -1.27172 - 0. 58870 - 0. 58870 - 0. 58870 0. 69268
A A A A A
1 A 1S - 0. 08365 0. 00000 0. 00000 0. 00000 0. 05849
2 A 1S 0. 48696 0. 00000 0. 00000 0. 00000 - 0. 29851
3 A 1PX 0. 00000 -0. 11552 0.11153 - 0. 25288 0. 00000
4 Ar 1 PY 0. 00000 -0. 19694 - 0. 22552 - 0. 00950 0. 00000
5A 1 PZ 0. 00000 0. 19392 -0. 16259 -0. 16029 0. 00000
6 AA 1S -0. 60726 0. 00000 0. 00000 0. 00000 1.40310
7 Ar 1 PX 0. 00000 0. 25658 -0.24772 0. 56166 0. 00000
8 Ar 1 PY 0. 00000 0.43741 0. 50089 0. 02110 0. 00000
9 A 1PZ 0. 00000 - 0. 43070 0. 36112 0. 35602 0. 00000
10 Ar 1S - 0. 45332 0. 00000 0. 00000 0. 00000 -1. 85205
11 Ar 1 PX 0. 00000 0.18341 -0.17708 0. 40150 0. 00000
12 Ar 1 PY 0. 00000 0. 31268 0. 35805 0. 01508 0. 00000
13 Ar 1 PZ 0. 00000 -0. 30788 0. 25814 0. 25450 0. 00000
14 Ar 1 DXX -0. 02921 0. 00000 0. 00000 0. 00000 0. 22214
15 Ar 1 DYY -0. 02921 0. 00000 0. 00000 0. 00000 0. 22214
16 Ar 1 DzZZ -0. 02921 0. 00000 0. 00000 0. 00000 0. 22214
17 Ar 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Ar 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Ar 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 86565 0. 86565 0. 86565 1.21161 1.21161
A A A A A
1A 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2 A 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 A 1PX - 0. 06850 0. 01049 -0. 33673 0. 00000 0. 00000
4 Ar 1 PY - 0. 23562 0. 24411 0. 05554 0. 00000 0. 00000
5A 1 PZ 0. 24079 0. 24185 - 0. 04145 0. 00000 0. 00000
6 AAr 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 Ar 1 PX 0. 23787 -0. 03644 1.16926 0. 00000 0. 00000
8 Ar 1 PY 0. 81816 -0. 84764 -0. 19286 0. 00000 0. 00000
9 A 1 PZ -0. 83612 - 0. 83980 0. 14392 0. 00000 0. 00000
10 Ar 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 Ar 1 PX - 0. 24017 0. 03679 -1.18056 0. 00000 0. 00000
12 Ar 1 PY - 0. 82607 0. 85583 0.19472 0. 00000 0. 00000
13 Ar 1 PZ 0. 84420 0. 84791 - 0. 14531 0. 00000 0. 00000
14 Ar 1 DXX 0. 00000 0. 00000 0. 00000 0. 09490 0. 99456
15 Ar 1 DYY 0. 00000 0. 00000 0. 00000 0. 79864 - 0. 58035
16 Ar 1 DZZ 0. 00000 0. 00000 0. 00000 - 0. 89353 -0. 41421
17 Ar 1 DXY 0. 00000 0. 00000 0. 00000 0. 13932 0. 01413
18 Ar 1 DXZ 0. 00000 0. 00000 0. 00000 0. 13062 -0. 01850
19 Ar 1 DYZ 0. 00000 0. 00000 0. 00000 - 0. 00658 0. 03313
MO, 16 17 18 19
Ei genval ues: 1.21161 1.21161 1.21161 4.68648
A A A A
1A 1S 0. 00000 0. 00000 0. 00000 -0.11998
2 A 1S 0. 00000 0. 00000 0. 00000 1.53523
3 A 1PX 0. 00000 0. 00000 0. 00000 0. 00000
4 Ar 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
5A 1 PZ 0. 00000 0. 00000 0. 00000 0. 00000
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6 AA 1S 0. 00000 0. 00000 0. 00000 -4.36488
7 Ar 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
8 Ar 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
9 A 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
10 A 1S 0. 00000 0. 00000 0. 00000 -0.86197
11 Ar 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 Ar 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 Ar 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
14 Ar 1 DXX -0.00233 -0.02429 0. 03521 2.11803
15 Ar 1 DYY 0. 02268 0.10721 0. 11557 2.11803
16 Ar 1 Dzz -0.02035 -0.08292 -0. 15079 2.11803
17 Ar 1 DXY -0. 58602 0. 02268 -0.79778 0. 00000
18 Ar 1 DXz 0.47404 -0.79780 -0. 34841 0. 00000
19 Ar 1 DYZ 0. 65669 0.59191 -0. 46612 0. 00000
** Archive file witten to unit 12 **
Total Cpu tine: 0 mins. 1.77 secs.
Total Vall tinme: 0 mins. 2.32 secs.
Cal cul ation finished: Fri Sep 18 13:39:37 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1

Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.04 secs.
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SPARTAN AB | NI TI O PROGRAM SA / R4K

(Job run on hutton)

Rel ease 5.0.1

Calculation started: Fri Sep 18 13:30:25 1998

Run type: Single point energy

Model : RHF/ 3-21Q3 *)
Nunber of shells: 5
1 S shells
3 SP shells
1 6D shells
Nunber of basis functions:
Nunber of electrons: 10

19

Use of nol ecul ar synmetry di sabl ed

Mol ecul ar char ge: 1
Spin multiplicity: 1

At om Label X

Na Nal

Point Goup = C1L Oder =
Thi s system has

0. 0000000

2.7751482

1 Nsynop =
0 degrees of freedom

RHF direct SCF procedure requested

Energy converged to -.11E-09 in

E(HF) =

-160. 6747427 a. u.

C osed- Shel |l Mol ecular O bital

MO 1
Ei genval ues: -40. 50202
A

1 N 1S 0. 99047
2Na 1S 0. 03881
3 Na 1 PX 0. 00000
4 Na 1 PY 0. 00000
5Na 1Pz 0. 00000
6 Na 1S -0. 00650
7 Na 1 PX 0. 00000
8 Na 1 PY 0. 00000
9 N 1Pz 0. 00000
10 Na 1 S 0. 00211
11 Na 1 PX 0. 00000
12 Na 1 PY 0. 00000
13 Na 1 Pz 0. 00000
14 Na 1 DXX 0. 00017
15 Na 1 DYY 0. 00017
16 Na 1 Dzz 0. 00017
17 Na 1 DXY 0. 00000
18 Na 1 DXz 0. 00000
19 Na 1 DYz 0. 00000
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w

7 cycl es

2

. 04847

. 26882
. 02133
. 00000
. 00000
. 00000
. 04284
. 00000
. 00000
. 00000
. 00685
. 00000
. 00000
. 00000
. 02919
. 02919
. 02919
. 00000
. 00000
. 00000

Coefficients

[eNolololololoNoNoNe)

Cartesi an Coordi nates (Angstrons)
VA

-1. 7280983
3 4
. 76732 -1.76732
A A
. 00000 0. 00000
. 00000 0. 00000
. 41484 - 0. 01583
. 46510 0. 85393
. 77248 - 0. 50565
. 00000 0. 00000
. 02700 -0. 00103
. 03027 0. 05557
. 05027 -0. 03291
. 00000 0. 00000
. 01364 0. 00052
. 01529 - 0. 02807
. 02540 0. 01662
. 00000 0. 00000
. 00000 0. 00000
. 00000 0. 00000
. 00000 0. 00000
. 00000 0. 00000
. 00000 0. 00000

eeololoolololololojlolololololoNoNeNe]

=

. 76732

. 00000
. 00000
. 90155
. 19902
. 36432
. 00000
. 05867
. 01295
. 02371
. 00000
. 02964
. 00654
. 01198
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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MO, 6 7 8 9 10
Ei genval ues: -0. 18013 -0. 10866 -0. 10866 -0. 10866 -0. 03513
A A A A A
1 N 1S 0. 03841 0. 00000 0. 00000 0. 00000 -0. 02601
2 Na 1S - 0. 18999 0. 00000 0. 00000 0. 00000 - 0. 04806
3 N 1 PX 0. 00000 - 0. 08626 0. 03410 -0. 03705 0. 00000
4 Na 1 PY 0. 00000 - 0. 02880 - 0. 09370 -0. 01919 0. 00000
5 Na 1 PZ 0. 00000 -0. 04131 - 0. 00589 0. 09075 0. 00000
6 Na 1S 0. 53235 0. 00000 0. 00000 0. 00000 -3.26719
7 Na 1 PX 0. 00000 0. 33272 -0. 13153 0. 14291 0. 00000
8 Na 1 PY 0. 00000 0.11107 0. 36140 0.07403 0. 00000
9 N 1 PZ 0. 00000 0. 15933 0. 02273 - 0. 35003 0. 00000
10 Na 1 S 0. 52308 0. 00000 0. 00000 0. 00000 2.43990
11 Na 1 PX 0. 00000 0. 58168 -0. 22995 0. 24985 0. 00000
12 Na 1 PY 0. 00000 0.19418 0. 63182 0.12942 0. 00000
13 Na 1 PZ 0. 00000 0. 27856 0. 03974 -0. 61195 0. 00000
14 Na 1 DXX - 0. 00467 0. 00000 0. 00000 0. 00000 0. 41890
15 Na 1 DYY - 0. 00467 0. 00000 0. 00000 0. 00000 0. 41890
16 Na 1 DzZ - 0. 00467 0. 00000 0. 00000 0. 00000 0. 41890
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Na 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 Na 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: - 0. 00035 - 0. 00035 - 0. 00035 0. 24136 0. 24136
A A A A A
1 N 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2 Na 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 N 1 PX 0. 11287 - 0. 00207 -0.12044 0. 00000 0. 00000
4 Na 1 PY 0. 06254 0. 14208 0. 05616 0. 00000 0. 00000
5 Na 1 PZ 0. 10296 - 0. 08402 0. 09793 0. 00000 0. 00000
6 Na 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 Na 1 PX -1. 06163 0. 01950 1.13290 0. 00000 0. 00000
8 Na 1 PY - 0. 58822 -1. 33638 - 0. 52821 0. 00000 0. 00000
9 N 1 PZ -0.96842 0. 79034 -0. 92111 0. 00000 0. 00000
10 Na 1 S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 Na 1 PX 0. 98500 -0. 01809 -1. 05112 0. 00000 0. 00000
12 Na 1 PY 0. 54576 1.23991 0. 49008 0. 00000 0. 00000
13 Na 1 PZ 0. 89852 - 0. 73329 0. 85461 0. 00000 0. 00000
14 Na 1 DXX 0. 00000 0. 00000 0. 00000 -0.12813 0.80172
15 Na 1 DYY 0. 00000 0. 00000 0. 00000 - 0. 66425 - 0. 54073
16 Na 1 DzZ 0. 00000 0. 00000 0. 00000 0. 79238 -0. 26098
17 Na 1 DXY 0. 00000 0. 00000 0. 00000 0. 26905 0. 44205
18 Na 1 DXZ 0. 00000 0. 00000 0. 00000 0. 25018 -0. 31113
19 Na 1 DYZ 0. 00000 0. 00000 0. 00000 0. 37597 -0.19736
MO, 16 17 18 19
Ei genval ues: 0. 24136 0. 24136 0. 24136 0. 34401
A A A A
1 N 1S 0. 00000 0. 00000 0. 00000 - 0. 00100
2 Na 1S 0. 00000 0. 00000 0. 00000 0. 12244
3 Na 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
4 Na 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
5 Na 1 PZ 0. 00000 0. 00000 0. 00000 0. 00000
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6

7

8

9
10
11
12
13
14
15
16
17
18
19

EEE666666656666

Tot al

1S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Cpu tine:

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 42808
. 48796
. 05988
. 78421
. 26533
. 17699

ceololololololololojoloNeNe
OQOOMNNNOOONOOOO®

0. 00000 0. 00000

0. 00000 0. 00000

0. 00000 0. 00000

0. 00000 0. 00000

0. 00000 0. 00000

0. 00000 0. 00000

0. 00000 0. 00000

0. 00000 0. 00000

0. 13985 0. 37152

-0. 02993 0. 16548 -

-0.10992 -0. 53699

- 0. 30426 0. 15700 -

-0.57063 0. 66677

0. 74841 0.47776 -

** Archive file witten to unit 12 **

O mins. 1.11 secs.
O mins. 1.48 secs.

Tot al

val |

tinme:

Cal cul ation finished: Fri

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

Sep 18 13:30: 26 1998

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Tot al

Cpu tine:

0 m ns.

0. 04 secs.
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. 72306
. 00000
. 00000
. 00000
. 15627
. 00000
. 00000
. 00000
. 29769
. 29769
. 29769
. 00000
. 00000
. 00000
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:31:43 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 11
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1
Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

M Myl 0. 0000002 1.2011840 2.6260351

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.11E-06 in 6 cycles <S**2> = 0.7500
E(HF) = -198. 2425123 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -49. 02809 -4.06751 -2.57480 -2.57480 -2.57480
A A A A A
1M 1S 0.98873 0. 27488 0. 00000 0. 00000 0. 00000
2 M 1S 0. 04677 -1. 00085 0. 00000 0. 00000 0. 00000
3 M 1PX 0. 00000 0. 00000 -0. 44394 -0. 13260 0. 86552
4 M 1 PY 0. 00000 0. 00000 -0. 67548 0. 66934 - 0. 24393
5M 1PZ 0. 00000 0. 00000 -0. 55716 - 0. 70583 - 0. 39391
6 M 1S -0. 03291 - 0. 14550 0. 00000 0. 00000 0. 00000
7 M 1PX 0. 00000 0. 00000 -0. 03913 -0. 01169 0.07629
8 M 1PY 0. 00000 0. 00000 -0. 05954 0. 05900 -0. 02150
9M 1 PZ 0. 00000 0. 00000 -0. 04911 -0. 06221 -0. 03472
oM 1S -0. 01232 -0. 01468 0. 00000 0. 00000 0. 00000
11 M 1 PX 0. 00000 0. 00000 0. 01441 0. 00430 -0. 02810
12 M 1 PY 0. 00000 0. 00000 0. 02193 -0. 02173 0. 00792
13 M 1 PZ 0. 00000 0. 00000 0. 01809 0. 02291 0. 01279
14 Mg 1 DXX 0.01728 0. 05107 0. 00000 0. 00000 0. 00000
15 Mpy 1 DYY 0.01728 0. 05107 0. 00000 0. 00000 0. 00000
16 Mg 1 DZZ 0.01728 0. 05107 0. 00000 0. 00000 0. 00000
17 Mgy 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 Mgy 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 My 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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MO

Ei genval ues:

1M 1S
2M 1S
3 M 1 PX
4 My 1 PY
5M 1 PZ
6 M 1S
7 M 1 PX
8 My 1 PY
oM 1Pz
10M 1S
11 My 1 PX
12 My 1 PY
13 My 1 PZ
14 My 1 DXX
15 My 1 DYY
16 My 1 DzZ
17 My 1 DXY
18 My 1 DXZ
M 1

Dyz

Ei genval ues:

DXz
Dyz

1M 1S
2M 1S
3 M 1 PX
4 My 1 PY
5M 1 PZ
6 M 1S
7 M 1 PX
8 My 1 PY
oM 1Pz
10M 1S
11 My 1 PX
12 My 1 PY
13 My 1 PZ
14 My 1 DXX
15 My 1 DYY
16 My 1 DzZ
17 My 1 DXY
M 1

M 1

Ei genval ues:

1M 1S
2M 1S
3 M 1 PX
4 My 1 PY
5M 1 PZ

http://chemistry.winthrop.edu/owens/results/mg%?2b (2 of 5) [5/18/1999 3:19:27 PM]

1
o

1
cleololololololololojlolololololoNoNeNe]

eleololololololololojlolololololoNoNeNe]

[coNeoNoNe)

. 53793

. 05606
. 27193
. 00000
. 00000
. 00000
. 61590
. 00000
. 00000
. 00000
. 40877
. 00000
. 00000
. 00000
. 01829
. 01829
. 01829
. 00000
. 00000
. 00000

11

. 07970

. 00000
. 00000
. 12839
. 17513
. 14378
. 00000
. 66296
. 90435
. 14247
. 00000
. 59516
. 81186
. 66654
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 16154

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoolololololololololoNolololoNoNoNe]

eNeolololololoNololololoNololoNoNoNoNe]

[cNoNoNoNe)

. 17119

. 00000
. 00000
. 04702
. 12658
. 09806
. 00000
. 11768
. 31678
. 24540
. 00000
. 18976
. 51079
. 39571
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 07970

. 00000
. 00000
. 03478
. 17853
. 18640
. 00000
. 17961
. 92191
. 96253
. 00000
. 16124
. 82762
. 86409
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 16154

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eleololololololololololololololoNoNeNe]

clololololololol Jojlolo) JeollololNoNeNe

[cNoNeoNoNe)

. 17119

. 00000
. 00000
. 03350
. 10772
. 12298
. 00000
. 08384
. 26957
. 30777
. 00000
. 13520
. 43468
. 49627
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 07970

. 00000
. 00000
. 22391
. 07269
. 11140
. 00000
. 15622
. 37534
. 57524
. 00000
. 03798
. 33695
. 51641
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 16154

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoololololoNololololoNololoNoNoNoNe]

eNeololololololololololoNololoNoNoNoNe]

[cNoNoNoNe)

. 17119

. 00000
. 00000
. 15657
. 01497
. 05576
. 00000
. 39184
. 03746
. 13956
. 00000
. 63184
. 06040
. 22503
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 16154

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 26384
. 68587
. 94971
. 02984
. 03750
. 19073

19

. 66047

. 09353
. 57444
. 00000
. 00000
. 00000

clolololololololoh Jololo) JolloloNeNe

eolololojlololololololoNeNeNeo)

1 1 1
[eloleoNe

10

. 02047

. 02929
. 01706
. 00000
. 00000
. 00000
. 51333
. 00000
. 00000
. 00000
. 92237
. 00000
. 00000
. 00000
. 15016
. 15016
. 15016
. 00000
. 00000
. 00000

15

. 16154

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 93696
. 71368
. 22327
. 11997
. 12329
. 11115
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6

7

8

9
10
11
12
13
14
15
16
17
18
19

Beta Spin Ml ecular Obital

MO

FSETESTESTETETTSTESE

1

RPRRPRRRRRRERRRRRR

S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

OCO~NOOUIRAWNPE

FSETESTETETTTETSTETETTTESE

RPRRPRRRPRRRRPRRRRRRERRRRERRR

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

O©CO~NOOUIAWNPE

FSEESTESTETETTSTESE

http://chemistry.winthrop.edu/owens/results/mg%?2b (3 of 5) [5/18/1999 3:19:27 PM]

RPRRPRRRRRRRRRERRRR

PX
PY
Pz

PX
PY
Pz

PX
PY
Pz
DXX

1 1 1
eeololololololololojoloNeNe

1
N
©

eleololoolololololojlolololololoNoNeNe]

ceololoolololololojloloNeNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 09029
. 09567
. 18596
. 23603
. 27967
. 91186

1

. 02216

. 98871
. 04684
. 00000
. 00000
. 00000
. 03296
. 00000
. 00000
. 00000
. 01235
. 00000
. 00000
. 00000
. 01731
. 01731
. 01731
. 00000
. 00000
. 00000

. 23553

. 04756
. 25716
. 00000
. 00000
. 00000
. 25564
. 00000
. 00000
. 00000
. 72671
. 00000
. 00000
. 00000
. 03346

1 1
eNeolololololoNolololoNoNoNe

N

eNeololololololololololoNololoNoNoNoNe]

cNoNoloNoNoNoNe!

1
[oNe]

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 03265
. 01921
. 05186
. 78652
. 61532
. 00432

Coefficients

2

. 05260

. 27470
. 99962
. 00000
. 00000
. 00000
. 15132
. 00000
. 00000
. 00000
. 01638
. 00000
. 00000
. 00000
. 05380
. 05380
. 05380
. 00000
. 00000
. 00000

. 12418

. 00000
. 00000
. 07319
. 08666
. 05751
. 00000
. 13317
. 15768
. 10465
. 00000
. 47824
. 56627
. 37582
. 00000

eeololololojlolololojloloNeNe

ceololololololololojoloNeNe

eleololoolololololojlolololololoNoNeNe]

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 20804
. 10354
. 10451
. 55713
. 72565
. 34607

. 56969

. 00000
. 00000
. 78815
. 48879
. 32539
. 00000
. 06589
. 04086
. 02720
. 00000
. 02509
. 01556
. 01036
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 12418

. 00000
. 00000
. 02455
. 08273
. 09342
. 00000
. 04466
. 15053
. 16998
. 00000
. 16040
. 54060
. 61044
. 00000

OCOORFRFPFPOOORFRLROOON

eNeolololololoNololololoNololoNoNoNoNe]

eNeolololololoNolololoNoNoNe

. 67074
. 00000
. 00000
. 00000
. 41988
. 00000
. 00000
. 00000
. 77643
. 77643
. 77643
. 00000
. 00000
. 00000

. 56969

. 00000
. 00000
. 13169
. 67790
. 69934
. 00000
. 01101
. 05667
. 05847
. 00000
. 00419
. 02158
. 02226
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 12418

. 00000
. 00000
. 10107
. 04266
. 06434
. 00000
. 18390
. 07762
. 11706
. 00000
. 66043
. 27876
. 42040
. 00000

N

eleololoolololololojlolololololoNoNeNe]

cololoh Jololo) JojllololNeNe

. 56969

. 00000
. 00000
. 57223
. 51721
. 60911
. 00000
. 04784
. 04324
. 05092
. 00000
. 01821
. 01646
. 01939
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

10

. 05351

. 03615
. 01462
. 00000
. 00000
. 00000
. 50744
. 00000
. 00000
. 00000
. 86080
. 00000
. 00000
. 00000
. 21284
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15
16
17
18
19

SETESE

MO

RPRRRR

DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

OCO~NOOUIRAWNPE

FSETESTETTETTTESTETTETTSTESE

RPRRPRRRRPRRRRRRERRRRERRRRERRR

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

O©CO~NOOUIAWNPEF

FETESTETETTTESTETETTTESE

** Archive file witten to unit 12 **

Tot al
Tot al
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RPRRPRRRPRRRRPRRRERRRRERRRRERRR

val |

S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Cpu tine:
time:

eleololololololololojlolololololoNoNeNe]

[cNoNeoloNe)

eleololoolololololojlolololololoNoNeNe]

. 03346
. 03346
. 00000
. 00000
. 00000

11

. 11248

. 00000
. 00000
. 16220
. 12555
. 18775
. 00000
. 81041
. 62732
. 93805
. 00000
. 64443
. 49884
. 74593
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 19449

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 04269
. 15944
. 11675
. 65575
. 47537
. 56283

eNeololololololololololoNoloNoNoNoNoNe]

0 m ns.
0 m ns.

[cNoNoNoNe)

eNeolololololoNolololol JNeololoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

12

. 11248

. 00000
. 00000
. 00206
. 23196
. 15334
. 00000
. 01030
. 15895
. 76614
. 00000
. 00819
. 92158
. 60923
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 19449

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 17924
. 34596
. 16672
. 08658
. 71202
. 60480

eleololololololololojlolololololoNoNeNe]

[coNeoloNe)

ceololoolololololojlolo) JeolloloNoNeNe]

1. 30 secs.
2. 39 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

. 11248

. 00000
. 00000
. 22585
. 08805
. 13623
. 00000
. 12844
. 43994
. 68068
. 00000
. 89732
. 34984
. 54127
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 19449

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 32119
. 01687
. 33806
. 70128
. 43961
. 41206

[cNoNoNoNe)

eNeololololololololololoNololoNoNoNoNe]

OCOORFRPFRPFPOOOFRPROOONOOOOO

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 19449

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 82700
. 05592
. 77108
. 26073
. 21681
. 17491

19

. 68868

. 09650
. 58338
. 00000
. 00000
. 00000
. 73184
. 00000
. 00000
. 00000
. 37403
. 00000
. 00000
. 00000
. 76971
. 76971
. 76971
. 00000
. 00000
. 00000

[coNeoloNe)

ceololoolololololojlolololololoNoNeNe]

. 21284
. 21284
. 00000
. 00000
. 00000

15

. 19449

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 42303
. 92275
. 49972
. 05222
. 16364
. 34214
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Cal culation finished: Fri Sep 18 13:31:45 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Rel ease 5.0.1

Calculation started: Fri Sep 18 13:33:05 1998

Run type: Single point energy
Mbdel : RHF/ 3-21G *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 12
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1
Spin multiplicity: 1

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y
Al A1l - 0. 0000001 0. 0000000 -1.1017752
Point Group = Order = 1 Nsynop =
Thi s system has 0 degrees of freedom
RHF direct SCF procedure requested
Energy converged to -.24E-05 in 5 cycl es
E(HF) = -240. 3814048 a. u.
Cl osed- Shel | Ml ecular Obital Coefficients
MO 1 2 3 4
Ei genval ues: -58. 44404  -5.19389 -3.49460  -3.49460
A A A A
1A 1S -0.98703 -0.28069 0. 00000 0. 00000
2 A 1S -0. 05412 0. 98968 0. 00000 0. 00000
3 A 1PX 0. 00000 0. 00000 0.94708 -0.15217
4 A 1 PY 0. 00000 0. 00000 -0.11036  -0.95242
5A 1Pz 0. 00000 0. 00000 -0.22576 -0.17276
6 A 1S 0. 09443 0.26726 0. 00000 0. 00000
7 A 1 PX 0. 00000 0. 00000 0. 07900 -0.01269
8 AL 1 PY 0. 00000 0. 00000 -0. 00921 -0. 07945
9 A 1Pz 0. 00000 0. 00000 -0.01883 -0.01441
10 A 1S 0. 00003  -0.02454 0. 00000 0. 00000
11 A 1 PX 0. 00000 0. 00000 -0. 02720 0. 00437
12 A 1 PY 0. 00000 0. 00000 0. 00317 0. 02735
13 A 1Pz 0. 00000 0. 00000 0. 00648 0. 00496
14 A 1 DXX -0. 03861 -0.08372 0. 00000 0. 00000
15 Al 1 DYY -0. 03861 -0.08372 0. 00000 0. 00000
16 A 1 Dzz -0. 03861 -0.08372 0. 00000 0. 00000
17 AL 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000
18 Al 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000
19 A 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000
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eeololoolololololojlolololololoNoNeNe]

w

. 49460

. 00000
. 00000
. 19998
. 20205
. 93771
. 00000
. 01668
. 01685
. 07822
. 00000
. 00574
. 00580
. 02693
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000



http://chemistry.winthrop.edu/owens/results/al%2b

MO

Ei genval ues:

Al
Al
Al
Al
Al
Al
Al
Al
Al
10 A
11 A
12 A
13 A
14 A
15 A
16 A
17 A
18 Al
19 A

OCO~NOOUIAWNPE

RPRRPRRRRPRRRRPRRRERRRRERRRRRR

PX
PY
Pz

PX
PY
PZ

PX
PY
PZ
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

Al
Al
Al
Al
Al
Al
Al
Al
Al
10 A
11 A
12 A
13 A
14 A
15 A
16 A
17 A
18 Al
19 A

O©CO~NOOUIAWNPEF

RPRRPRRRPRRRRPRRRERRRRERRRRERRR

PX
PY
Pz

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

1A
2 A
3 A
4 A
5 A

http://chemistry.winthrop.edu/owens/results/al%2b (2 of 3) [5/18/1999 3:19:29 PM]

RPRRRR

PX
PY
Pz

1
o

cleololololololololojlolololololoNoNeNe]

eleololololololololojlolololololoNoNeNe]

[coNeoNoNe)

. 64962

. 06486
. 31397
. 00000
. 00000
. 00000
. 57001
. 00000
. 00000
. 00000
. 46146
. 00000
. 00000
. 00000
. 02122
. 02122
. 02122
. 00000
. 00000
. 00000

11

. 14168

. 00000
. 00000
. 14676
. 18820
. 17939
. 00000
. 64908
. 83236
. 79340
. 00000
. 57520
. 713762
. 70309
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 38552

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoolololololololololoNolololoNoNoNe]

eNeolololololoNololololoNololoNoNoNoNe]

[cNoNoNoNe)

. 19594

. 00000
. 00000
. 13474
. 06838
. 10609
. 00000
. 31093
. 15779
. 24482
. 00000
. 49240
. 24988
. 38771
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 14168

. 00000
. 00000
. 22171
. 19818
. 02653
. 00000
. 98060
. 87652
. 11734
. 00000
. 86898
. 77675
. 10399
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 38552

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eleololololololololololololololoNoNeNe]

elololololololololol JololololoNoNeNe]

[cNoNeoNoNe)

. 19594

. 00000
. 00000
. 07767
. 16724
. 00915
. 00000
. 17922
. 38593
. 02111
. 00000
. 28383
. 61118
. 03343
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 14168

. 00000
. 00000
. 13580
. 12017
. 23717
. 00000
. 60062
. 53151
. 04898
. 00000
. 53226
. 47101
. 92958
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 38552

. 00000
. 00000
. 00000
. 00000
. 00000

eNeoololololoNololololoNololoNoNoNoNe]

o

eNeololololololololololoNololoNoNoNoNe]

[cNoNoNoNe)

. 19594

. 00000
. 00000
. 09949
. 03795
. 15082
. 00000
. 22959
. 08758
. 34803
. 00000
. 36359
. 13870
. 55116
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 38552

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 90423
. 51036
. 39387
. 05835
. 41500
. 04705

19

. 65984

. 13127
. 78911
. 00000
. 00000
. 00000

clolololololololoh Jololo) JolloloNeNe

eeololololololololojlolololololoNoNeNe]

10

. 06916

. 05032
. 08618
. 00000
. 00000
. 00000
. 57391
. 00000
. 00000
. 00000
. 71697
. 00000
. 00000
. 00000
. 04919
. 04919
. 04919
. 00000
. 00000
. 00000

15

. 38552

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 10814
. 61855
. 51041
. 63840
. 28274
. 27559
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6

7

8

9
10
11
12
13
14
15
16
17
18
19

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

Tot al
Tot al

val |

1S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

RPRRPRRRRRRERRRRRR

Cpu tine:

tinme:

Cal cul ation finished: Fri

SPARTAN PROPERTI ES PACKACE: SA / R4K

Atom 1 is unattached

0. 00000 0. 00000 0. 00000 -6
0. 00000 0. 00000 0. 00000 0
0. 00000 0. 00000 0. 00000 0
0. 00000 0. 00000 0. 00000 0
0. 00000 0. 00000 0. 00000 -0
0. 00000 0. 00000 0. 00000 0
0. 00000 0. 00000 0. 00000 0
0. 00000 0. 00000 0. 00000 0
0. 31849 -0. 00603 0. 26306 2
0.10752 0. 58761 - 0. 00883 2
-0. 42601 - 0. 58158 - 0. 25422 2
0. 25760 -0. 67246 - 0. 26546 0
-0.73128 0. 19030 - 0. 42053 0
- 0. 45005 -0. 23638 0. 81450 0
** Archive file witten to unit 12 **
O mins. 1.10 secs.
0O mins. 1.65 secs.

Sep 18 13:33: 06 1998

Rel ease 5.0.1

Unable to type atom 1 for Ghose/ Crippen anal ysi s

Tot al

Cpu tine:

0 m ns.

0. 05 secs.

http://chemistry.winthrop.edu/owens/results/al%2b (3 of 3) [5/18/1999 3:19:29 PM]

. 18187
. 00000
. 00000
. 00000
. 30983
. 00000
. 00000
. 00000
. 84320
. 84320
. 84320
. 00000
. 00000
. 00000
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Cal cul ation started: Fri

Run type:

Model :

Nunber of shells:
1 S shells
3 SP shells
1 6D shells

Si ngl e poi nt energy

UHF/ 3- 21G( *)

Nunber of basis functions:
Nunber of el ectrons:
Use of nol ecul ar synmetry di sabl ed

Mol ecul ar char ge:

Spin multiplicity:

At om Label

Si Si1l

Poi nt Group

Thi s system has

0. 0000001

13

Order =

19

Rel ease 5.0.1

2.3195269

1 Nsynop =
0 degrees of freedom

UHF direct SCF procedure requested

Energy converged to -.15E-06 in

E( HF)

Al pha Spin Ml ecular Orbita

MO

-287.1123169 a. u.

Ei genval ues:

S
S
S
S
S
S
Si
Si
Si
10 Si
11 Si
12 Si
13 Si
14 Si
15 Si
16 Si
17 Si
18 Si
19 Si

O©CO~NOOUIRAWNPEF
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RPRRPRRRRPRRRRPRRRERRPRRRERRRRERRR

PX
PY
PZ

PX
PY
Pz

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

1
(o2}
[oe]

eeololoolololololojlolololololoNoNeNe]

1

. 76201

. 98615
. 06086
. 00000
. 00000
. 00000
. 10297
. 00000
. 00000
. 00000
. 00350
. 00000
. 00000
. 00000
. 04269
. 04272
. 04272
. 00000
. 00000
. 00000

6 cycl es

Coefficients

eNeolololololololololololololoNoNoNoNe]

»

2

. 49614

. 28632
. 97189
. 00000
. 00000
. 00000
. 30581
. 00000
. 00000
. 00000
. 01825
. 00000
. 00000
. 00000
. 09596
. 09613
. 09613
. 00000
. 00000
. 00000

IS

ceololoolololololojlolololololoNoNeNe]

Sep 18 13:34:27 1998

Cartesi an Coordi nates (Angstrons)
VA

-0.9577252

<&**2> = 0.7581

. 60004

. 00000
. 00000
. 97696
. 00000
. 00000
. 00000
. 08067
. 00000
. 00000
. 00000
. 02425
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eNeoolololololololololoNololoNoNoNoNe]

N

. 58776

. 00000
. 00000
. 00000
. 93050
. 29275
. 00000
. 00000
. 08165
. 02569
. 00000
. 00000
. 02502
. 00787
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eeololoolololololojlolololololoNoNeNe]

D

. 58776

. 00000
. 00000
. 00000
. 29275
. 93050
. 00000
. 00000
. 02569
. 08165
. 00000
. 00000
. 00787
. 02502
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000



http://chemistry.winthrop.edu/owens/results/si%2b

MO

Ei genval ues:

S
S
S
S
S
S
Si
Si
Si
10 Si
11 Si
12 Si
13 Si
14 Si
15 Si
16 Si
17 Si
18 Si
19 Si

OCO~NOOUIAWNPE

RPRRPRRRRPRRRRPRRRERRRRERRRRRR

PX
PY
Pz

PX
PY
PZ

PX
PY
PZ
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

S
S
S
S
S
S
Si
Si
Si
10 Si
11 Si
12 Si
13 Si
14 Si
15 Si
16 Si
17 Si
18 Si
19 Si

O©CO~NOOUIAWNPEF

RPRRPRRRPRRRRPRRRERRRRERRRRERRR

PX
PY
Pz

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

1S
2 Si
3 Si
4 Si
5 Si

http://chemistry.winthrop.edu/owens/results/si%2b (2 of 5) [5/18/1999 3:19:32 PM]

RPRRRR

PX
PY
Pz

1
o

1
cleololololololololojlolololololoNoNeNe]

eleoloololololol Jololo) JeollololNoNeNe

[coNeoNoNe)

. 88154

. 07093
. 35941
. 00000
. 00000
. 00000
. 49313
. 00000
. 00000
. 00000
. 51668
. 00000
. 00000
. 00000
. 08125
. 011083
. 011083
. 00000
. 00000
. 00000

11

. 21046

. 00000
. 00000
. 30072
. 00000
. 00000
. 00000
. 23225
. 00000
. 00000
. 00000
. 23676
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 46104

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoolololololololololoNolololoNoNoNe]

cNeolololololol Jollolol JNeolololoNoNoNe]

[cNoNoNoNe)

. 59343

. 00000
. 00000
. 26035
. 00000
. 00000
. 00000
. 62693
. 00000
. 00000
. 00000
. 49501
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 24196

. 00000
. 00000
. 00000
. 33064
. 06681
. 00000
. 00000
. 28211
. 25906
. 00000
. 00000
. 13176
. 22868
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 48474

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eleololololololololololololololoNoNeNe]

eolololool Jeololol JololololoNoNeNe

[cNoNeoNoNe)

. 26607

. 00000
. 00000
. 00000
. 20312
. 07799
. 00000
. 00000
. 41723
. 16020
. 00000
. 00000
. 62019
. 23813
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 24196

. 00000
. 00000
. 00000
. 06681
. 33064
. 00000
. 00000
. 25906
. 28211
. 00000
. 00000
. 22868
. 13176
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 48474

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoololololoNololololoNololoNoNoNoNe]

1
eNeololololololololololoNololoNoNoNoNe]

[cNoNoh o)

. 26607

. 00000
. 00000
. 00000
. 07799
. 20312
. 00000
. 00000
. 16020
. 41723
. 00000
. 00000
. 23813
. 62019
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 45510

. 00360
. 01813
. 00000
. 00000
. 00000
. 03438
. 00000
. 00000
. 00000
. 01801
. 00000
. 00000
. 00000
. 99942
. 49892
. 49892
. 00000
. 00000
. 00000

19

. 22951

. 13130
. 04895
. 00000
. 00000
. 00000

eeololololololololojlolololololoNoNeNe]

clolololololololoh Jololo) JolloloNeNe

10

. 14771

. 05750
. 13894
. 00000
. 00000
. 00000
. 56211
. 00000
. 00000
. 00000
. 712847
. 00000
. 00000
. 00000
. 08476
. 07898
. 07898
. 00000
. 00000
. 00000

15

. 46104

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 98247
. 18643
. 00000
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6

7

8

9
10
11
12
13
14
15
16
17
18
19

Beta Spin Ml ecular Obital
MO

Ei genval ues:

OCO~NOOUIRAWNPE

S
S
S
S
S
S
Si
Si
Si
Si
Si
Si
Si
Si

S
S
S
S
S
S
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si
Si

1S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

RPRRPRRRRRRERRRRRR
oNeololololololololololoNeNo)

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

RPRRPRRRPRRRRPRRRRRRERRRRERRR
()]
1

Ei genval ues: -

O©CO~NOOUIAWNPE
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S
S
S
S
S
S
Si
Si
Si
Si
Si
Si
Si
Si

()]

PX
PY
Pz

PX
PY
Pz

PX
PY
Pz
DXX

RPRRPRRRRRRRRRERRRR

1
(o2}
(o]

eleololoolololololojlolololololoNoNeNe]

ceololoolololololojloloNeNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 18643
. 98247
. 00000

1

. 75612

. 98618
. 06076
. 00000
. 00000
. 00000
. 10273
. 00000
. 00000
. 00000
. 00350
. 00000
. 00000
. 00000
. 04262
. 04262
. 04262
. 00000
. 00000
. 00000

. 79421

. 07088
. 36221
. 00000
. 00000
. 00000
. 51170
. 00000
. 00000
. 00000
. 52822
. 00000
. 00000
. 00000
. 02170

1
) eNeolololololoNolololoNoNoNe

eNeololololololololololoNololoNoNoNoNe]

cNeolololololoNolololoNoNoNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 86503
. 86503
. 00000
. 00000
. 04797

Coefficients

2

. 48926

. 28630
. 97189
. 00000
. 00000
. 00000
. 30734
. 00000
. 00000
. 00000
. 01837
. 00000
. 00000
. 00000
. 09810
. 09665
. 09665
. 00000
. 00000
. 00000

. 25135

. 00000
. 00000
. 00000
. 05573
. 20759
. 00000
. 00000
. 11342
. 42254
. 00000
. 00000
. 17439
. 64964
. 00000

1
i ceololololololololojoloNeNe

eleololoolololololojlolololololoNoNeNe]

eeololololojlolololojloloNeNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 04154
. 04154
. 00000
. 00000
. 99885

. 58487

. 00000
. 00000
. 00000
. 93115
. 29088
. 00000
. 00000
. 08156
. 02548
. 00000
. 00000
. 02512
. 00785
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 25135

. 00000
. 00000
. 00000
. 20759
. 05573
. 00000
. 00000
. 42254
. 11342
. 00000
. 00000
. 64964
. 17439
. 00000

OQOOMNNNOOOOOOOO

eNeolololololoNololololoNololoNoNoNoNe]

eNeolololololoNolololoNoNoNe

. 32798
. 00000
. 00000
. 00000
. 56695
. 00000
. 00000
. 00000
. 96325
. 96448
. 96448
. 00000
. 00000
. 00000

. 58487

. 00000
. 00000
. 00000
. 29088
. 93115
. 00000
. 00000
. 02548
. 08156
. 00000
. 00000
. 00785
. 02512
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 20222

. 00000
. 00000
. 20116
. 00000
. 00000
. 00000
. 38986
. 00000
. 00000
. 00000
. 71379
. 00000
. 00000
. 00000

IS

eleololoolololololojlolololololoNoNeNe]

cololoh Jololo) JojllololNeNe

. 56819

. 00000
. 00000
. 97632
. 00000
. 00000
. 00000
. 08296
. 00000
. 00000
. 00000
. 02569
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

10

. 16630

. 05736
. 13759
. 00000
. 00000
. 00000
. 54761
. 00000
. 00000
. 00000
. 72644
. 00000
. 00000
. 00000
. 04666
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15 Si
16 Si
17 Si
18 Si
19 Si

MO

RPRRRR

DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

S
S
S
S
S
S
Si
Si
Si
10 Si
11 Si
12 Si
13 Si
14 Si
15 Si
16 Si
17 Si
18 Si
19 Si

OCO~NOOUIRAWNPE

RPRRPRRRRPRRRRRRERRRRERRRRERRR

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

S
S
S
S
S
S
Si
Si
Si
10 Si
11 Si
12 Si
13 Si
14 Si
15 Si
16 Si
17 Si
18 Si
19 Si

O©CO~NOOUIAWNPEF

** Archive file witten to unit 12 **

Tot al
Tot al
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RPRRPRRRPRRRRPRRRERRRRERRRRERRR

val |

S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Cpu tine:
time:

[cNoNeoloNe)

clolololololol Jeollojol JeolololoNoNeNe]

eleololololololololojlolololololoNoNeNe]

. 04315
. 04315
. 00000
. 00000
. 00000

11

. 24798

. 00000
. 00000
. 00000
. 33026
. 07574
. 00000
. 00000
. 27804
. 29310
. 00000
. 00000
. 12071
. 25702
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 53097

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 95308
. 30273
. 00000

eNeololololololololololoNoloNoNoNoNoNe]

0 m ns.
0 m ns.

[cNoNoNoNe)

cNeololololol JNeololol JolololoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

12

. 24798

. 00000
. 00000
. 00000
. 07574
. 33026
. 00000
. 00000
. 29310
. 27804
. 00000
. 00000
. 25702
. 12071
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 53097

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 30273
. 95308
. 00000

[coNeoloNe)

clololololololol Jojlolo) JeolloloNoNeNe

eleololololololololojlolololololoNoNeNe]

1. 27 secs.
2. 08 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

. 28668

. 00000
. 00000
. 34497
. 00000
. 00000
. 00000
. 32632
. 00000
. 00000
. 00000
. 12474
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 54729

. 00580
. 02551
. 00000
. 00000
. 00000
. 11709
. 00000
. 00000
. 00000
. 04590
. 00000
. 00000
. 00000
. 98836
. 50893
. 50893
. 00000
. 00000
. 00000

OQOOMNNNOOOOOOOOLKZKOOORr O

[cNoNoNoNe)

eNeololololololololololoNololoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 48896

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 86583
. 86583
. 00000
. 00000
. 02146

19

. 24464

. 13118
. 04801
. 00000
. 00000
. 00000
. 32901
. 00000
. 00000
. 00000
. 56091
. 00000
. 00000
. 00000
. 96876
. 96153
. 96153
. 00000
. 00000
. 00000

[coNeoloNe)

ceololoolololololojlolololololoNoNeNe]

. 10865
. 10865
. 00000
. 00000
. 00000

15

. 48896

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 01859
. 01859
. 00000
. 00000
. 99977
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Cal culation finished: Fri Sep 18 13:34:29 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:35:58 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 14
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1
Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

P P1 - 0. 0000001 - 0. 0828409 -0.2012426

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.13E-06 in 6 cycles <S**2> = 2.0076
E(HF) = - 338. 6924885 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -79.91524 -7.90443 -5.79993 -5.79993 -5.78456
A A A A A

1P 1S - 0. 98557 -0. 29193 0. 00000 0. 00000 0. 00000
2P 1S - 0. 06550 0. 95666 0. 00000 0. 00000 0. 00000
3P 1PX 0. 00000 0. 00000 0. 32433 0.91963 0. 00000
4 P 1PY 0. 00000 0. 00000 -0. 91963 0. 32433 0. 00000
5P 1Pz 0. 00000 0. 00000 0. 00000 0. 00000 -0.97352
6 P 1S 0. 09021 0. 29681 0. 00000 0. 00000 0. 00000
7P 1PX 0. 00000 0. 00000 0. 02693 0.07636 0. 00000
8P 1PY 0. 00000 0. 00000 -0. 07636 0. 02693 0. 00000
9P 1PZ 0. 00000 0. 00000 0. 00000 0. 00000 - 0. 08599
1I0P 1S 0. 00746 -0. 00821 0. 00000 0. 00000 0. 00000
11 P 1 PX 0. 00000 0. 00000 -0. 00770 -0. 02182 0. 00000
12 P 1PY 0. 00000 0. 00000 0. 02182 -0. 00770 0. 00000
13 P 1PZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 02510
14 P 1 DXX -0. 03784 -0. 09061 0. 00000 0. 00000 0. 00000
15 P 1 DYY -0. 03784 -0. 09061 0. 00000 0. 00000 0. 00000
16 P 1 DzZZ -0. 03787 - 0. 09093 0. 00000 0. 00000 0. 00000
17 P 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 P 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 P 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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MO

Ei genval ues:

1P 1S
2P 1S
3P 1PX
4 P 1PY
5P 1Pz
6 P 1S
7P 1PX
8P 1PY
9P 1Pz
1I0P 1S
11 P 1 PX
12 P 1PY
13 P 1PZ
14 P 1 DXX
15 P 1 DYY
16 P 1 DzZZ
17 P 1 DXY
18 P 1 DXZ
P 1

Dyz

Ei genval ues:

DXz
Dyz

1P 1S
2P 1S
3P 1PX
4 P 1PY
5P 1Pz
6 P 1S
7P 1PX
8P 1PY
9P 1Pz
0P 1S
11 P 1 PX
12 P 1PY
13 P 1PZ
14 P 1 DXX
15 P 1 DYY
16 P 1 DZZ
17 P 1 DXY

P 1

P 1

Ei genval ues:

1P 1S
2P 1S
3 P 1PX
4 P 1PY
5P 1Pz
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1
=

cleololololololololojlolololololoNoNeNe]

eleoloololololol Jololo) JeollololNoNeNe

[coNeoNoNe)

. 13551

. 07598
. 39859
. 00000
. 00000
. 00000
. 49740
. 00000
. 00000
. 00000
. 50750
. 00000
. 00000
. 00000
. 06139
. 06139
. 00216
. 00000
. 00000
. 00000

11

. 29244

. 00000
. 00000
. 30608
. 09141
. 00000
. 00000
. 17944
. 35224
. 00000
. 00000
. 18646
. 35434
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 51201

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoolololololololololoNolololoNoNoNe]

cNeolololololol Jollolol JNeolololoNoNoNe]

[cNoNoNoNe)

. 72469

. 00000
. 00000
. 25678
. 11599
. 00000
. 00000
. 58613
. 26475
. 00000
. 00000
. 44105
. 19922
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 29244

. 00000
. 00000
. 09141
. 30608
. 00000
. 00000
. 35224
. 17944
. 00000
. 00000
. 35434
. 18646
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 51201

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eleololololololololololololololoNoNeNe]

eolololool Jeololol JololololoNoNeNe

[cNoNeoNoNe)

. 72469

. 00000
. 00000
. 11599
. 25678
. 00000
. 00000
. 26475
. 58613
. 00000
. 00000
. 19922
. 44105
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 32715

. 00000
. 00000
. 00000
. 00000
. 35434
. 00000
. 00000
. 00000
. 29997
. 00000
. 00000
. 00000
. 16983
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 52362

. 00355
. 01834
. 00000
. 00000
. 00000

1
o

eNeoololololoNololololoNololoNoNoNoNe]

eNeololololololololololoNololoNoNoNoNe]

[cNoNoh o)

. 34455

. 00000
. 00000
. 00000
. 00000
. 24298
. 00000
. 00000
. 00000
. 48788
. 00000
. 00000
. 00000
. 63156
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 48354

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 83462
. 83462
. 00000
. 26684
. 00000
. 00000

19

. 62007

. 12515
. 21951
. 00000
. 00000
. 00000

eeololololololololojlolololololoNoNeNe]

clolololololololoh Jololo) JolloloNeNe

10

. 20650

. 05867
. 17834
. 00000
. 00000
. 00000
. 50264
. 00000
. 00000
. 00000
. 78974
. 00000
. 00000
. 00000
. 14309
. 14309
. 13409
. 00000
. 00000
. 00000

15

. 48354

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 23109
. 23109
. 00000
. 96374
. 00000
. 00000
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6 P 1S

7P 1PX

8P 1PY

9P 1PZ

1I0P 1S

11 P 1 PX

12 P 1PY

13 P 1PZ

14 P 1 DXX

15 P 1 DYY

16 P 1 DzZZ

17 P 1 DXY

18 P 1 DXZ -
19 P 1 DYZ -

Beta Spin Ml ecular Obital

eeololololololololojoloNeNe

MO
Ei genval ues: -79
1P 1S 0
2P 1S 0
3P 1PX 0
4 P 1PY 0
5P 1Pz 0
6 P 1S -0
7P 1PX 0
8P 1PY 0
9P 1Pz 0
10P 1S -0
11 P 1 PX 0
12 P 1PY 0
13 P 1Pz 0
14 P 1 DXX 0
15 P 1 DYY 0
16 P 1 Dzz 0
17 P 1 DXY 0
18 P 1 DXz 0
19 P 1 DYZ 0
MO
Ei genval ues: -0
1P 1S 0
2P 1S -0
3P 1PX 0
4P 1PY 0
5P 1Pz 0
6P 1S 0
7P 1PX 0
8P 1PY 0
9P 1Pz 0
10P 1S 0
11 P 1 PX 0
12 P 1PY 0
13 P 1Pz 0
14 P 1 DXX -0
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. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 62315
. 78210

1

. 89943

. 98562
. 06526
. 00000
. 00000
. 00000
. 08974
. 00000
. 00000
. 00000
. 00743
. 00000
. 00000
. 00000
. 03767
. 03767
. 03767
. 00000
. 00000
. 00000

. 93366

. 07523
. 40202
. 00000
. 00000
. 00000
. 51131
. 00000
. 00000
. 00000
. 54014
. 00000
. 00000
. 00000
. 00123

cNeolololololoNolololoNoNoNe

~ eNeolololololoNolololoNoNoNe

eNeololololololololololoNololoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 78210
. 62315

Coefficients

2

. 88718

. 29192
. 95677
. 00000
. 00000
. 00000
. 29886
. 00000
. 00000
. 00000
. 00828
. 00000
. 00000
. 00000
. 09303
. 09303
. 09160
. 00000
. 00000
. 00000

. 30995

. 00000
. 00000
. 00000
. 00000
. 23749
. 00000
. 00000
. 00000
. 46945
. 00000
. 00000
. 00000
. 64806
. 00000

colol JolololololojloloNeNe

eleololoolololololojlolololololoNoNeNe]

eeololololojlolololojloloNeNe

. 03267
. 00000
. 00000
. 00000
. 01118
. 00000
. 00000
. 00000
. 49823
. 49823
. 00039
. 00000
. 00000
. 00000

. 77705

. 00000
. 00000
. 00000
. 00000
. 97368
. 00000
. 00000
. 00000
. 08560
. 00000
. 00000
. 00000
. 02525
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 25305

. 00000
. 00000
. 18381
. 12987
. 00000
. 00000
. 35040
. 24757
. 00000
. 00000
. 55824
. 39442
. 00000
. 00000

OQOOMNNNOOOOOOOWU

eNeolololololoNololololoNololoNoNoNoNe]

eNeolololololoNolololoNoNoNe

. 36591
. 00000
. 00000
. 00000
. 85823
. 00000
. 00000
. 00000
. 62024
. 62024
. 62093
. 00000
. 00000
. 00000

. 75660

. 00000
. 00000
. 92694
. 30052
. 00000
. 00000
. 07928
. 02570
. 00000
. 00000
. 02348
. 00761
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 25305

. 00000
. 00000
. 12987
. 18381
. 00000
. 00000
. 24757
. 35040
. 00000
. 00000
. 39442
. 55824
. 00000
. 00000

1
621

eleololoolololololojlolololololoNoNeNe]

cololoh Jololo) JojllololNeNe

. 75660

. 00000
. 00000
. 30052
. 92694
. 00000
. 00000
. 02570
. 07928
. 00000
. 00000
. 00761
. 02348
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

10

. 24872

. 05879
. 17630
. 00000
. 00000
. 00000
47722
. 00000
. 00000
. 00000
. 78543
. 00000
. 00000
. 00000
. 12986
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15
16
17
18
19

TTUVTUTDO

MO

DYy
Dzz
DXY
DXz
Dyz

RPRRRR

Ei genval ues:

OCO~NOOUIRAWNPE

=
o
TUVUUUTTUUUTUUTUUUTUUUTUTUTTOUT

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

RPRRPRRRRPRRRRRRERRRRERRRRERRR
()]

Ei genval ues:

O©CO~NOOUIAWNPEF

=
o
TUVUUTUTTUUUUUTUUUTUUUTUTUTTOUT

*
*

Tot al
Tot al
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S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

RPRRPRRRPRRRRPRRRERRRRERRRRERRR

- 0.
. 06336
. 00000
. 00000
. 00000

eleololololololololojlolololololoNoNeNe]

eloleoNel

clolololool Jeolool JololololoNoNeNe

00123

11

. 34171

. 00000
. 00000
. 00000 -
. 00000 -
. 35762
. 00000
. 00000
. 00000
. 30677
. 00000
. 00000 -
. 00000 -
. 16077
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 59924

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000 -
. 00000
. 00000
. 00000
. 98021
. 19797

[cNoNoNoNe)

eNeolololololololololoNol JlolloNoNoNoNe]

eNeololololololololololoNoloNoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 30598 -
. 19628
. 00000
. 00000
. 11167
. 71310 -
. 00000
. 00000
. 95977 -
. 61566
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 83808
. 83808 -
. 00000
. 25199
. 00000
. 00000

[coNeoloNe)

12

. 38436 0.

ceololoolololololojol JeolololoNoNeNe]

17

. 64670 0.

A

eleololololololololojlolololololoNoNeNe]

Archive file witten to unit 12 **

Cpu tine:
Vall tine:

0 m ns.
0 m ns.

1. 29 secs.
1. 77 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

38436

. 00000
. 00000
. 19628
. 30598
. 00000
. 00000
. 71310
. 11167
. 00000
. 00000
. 61566
. 95977
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

64670

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 21823
. 21823
. 00000
. 96773
. 00000
. 00000

[cNoNoNoNe)

cNoNol NeolololololololoNololoNoNoNoNe]

OQOOMNNNOOOOOOOUIOOORrO

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 58617

. 00649
. 03067
. 00000
. 00000
. 00000
. 12049
. 00000
. 00000
. 00000
. 06324
. 00000
. 00000
. 00000
. 49606
. 49606
. 00062
. 00000
. 00000
. 00000

19

. 65623

. 12508
. 21836
. 00000
. 00000
. 00000
. 37030
. 00000
. 00000
. 00000
. 84495
. 00000
. 00000
. 00000
. 62197
. 62197
. 61543
. 00000
. 00000
. 00000

[coNeoloNe)

ceololoolololololojlolololololoNoNeNe]

. 12986
. 20550
. 00000
. 00000
. 00000

15

. 59924

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 19797
. 98021
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Cal culation finished: Fri Sep 18 13:36:00 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Cal cul ation started: Fri

Run type:
Model :
Nunber of shells:

1 S shells

3 SP shells

1 6D shells

Si ngl e poi nt energy
UHF/ 3- 21Q( *)

Nunber of basis functions:
Nunber of el ectrons:
Use of nol ecul ar synmetry di sabl ed

Mol ecul ar char ge:

Spin multiplicity:

At om Label

S S1

Point Goup = C1
Thi s system has

- 0. 0000001

15

Order =

19

Rel ease 5.0.1

1.7810652

1 Nsynop =
0 degrees of freedom

UHF direct SCF procedure requested

Energy converged to -.57E-05 in

E(HF) =

Al pha Spin Ml ecular Obital

MO

Ei genval ues:

1S 1S
2S 1S
3S 1PX
4 S 1PY
58S 1Pz
6 S 1S
7S 1PX
8S 1PY
9SS 1Pz
10S 1S
11 s 1 PX
12 s 1 PY
13S 1Pz
14 S 1 DXX
15 S 1 DYy
16 S 1 DzZ
17 S 1 DXY
18 S 1 DXZ
S 1

Dyz
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1
O
[

eeololoolololololojlolololololoNoNeNe]

- 395. 2924871 a. u.

1

. 90745

. 98492
. 07349
. 00000
. 00000
. 00000
. 09594
. 00000
. 00000
. 00000
. 00584
. 00000
. 00000
. 00000
. 03856
. 03856
. 03856
. 00000
. 00000
. 00000

5 cycl es

Coefficients

eNeolololololololololololololoNoNoNoNe]

©

2

. 41623

. 29744
. 93727
. 00000
. 00000
. 00000
. 30639
. 00000
. 00000
. 00000
. 01328
. 00000
. 00000
. 00000
. 08837
. 08837
. 08837
. 00000
. 00000
. 00000

1
\‘

ceololoolololololojlolololololoNoNeNe]

Sep 18 13:37:09 1998

Cartesi an Coordi nates (Angstrons)
VA

-2.3970894

<&**2> = 3.7509

. 10243

. 00000
. 00000
. 53238
. 73994
. 34614
. 00000
. 04279
. 05947
. 02782
. 00000
. 01205
. 01674
. 00783
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eNeoolololololololololoNololoNoNoNoNe]

~

. 10243

. 00000
. 00000
. 36086
. 15764
. 89201
. 00000
. 02900
. 01267
. 07169
. 00000
. 00817
. 00357
. 02019
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

eeololoolololololojlolololololoNoNeNe]

\‘

. 10243

. 00000
. 00000
. 713287
. 61514
. 18777
. 00000
. 05890
. 04944
. 01509
. 00000
. 01658
. 01392
. 00425
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
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MO

Ei genval ues:

1S 1S
2SS 1S
3S 1PX
4Ss 1PY
58S 1Pz
6 S 1S
7S 1PX
8S 1PY
9SS 1Pz
10S 1S
11 S 1 PX
12 s 1 PY
13S 1Pz
14 S 1 DXX
15 S 1 DYy
16 S 1 DzzZ
17 S 1 DXY
18 S 1 DXZ
S 1

Dyz

Ei genval ues:

DXz
Dyz

1S 1S
2SS 1S
3S 1PX
4Ss 1PY
58S 1Pz
6 S 1S
7S 1PX
8S 1PY
9SS 1Pz
10S 1S
11 s 1 PX
12 s 1 PY
13S 1Pz
14 S 1 DXX
15 S 1 DYy
16 S 1 DzZ
17 S 1 DXY

S 1

S 1

Ei genval ues:

1S 1S
2S 1S
3S 1PX
4S 1PY
58S 1Pz
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1
=

cleololololololololojlolololololoNoNeNe]

eleololololololololojlolololololoNoNeNe]

[coNeoNoNe)

. 41066

. 08051
. 44954
. 00000
. 00000
. 00000
. 59831
. 00000
. 00000
. 00000
. 42868
. 00000
. 00000
. 00000
. 03779
. 03779
. 03779
. 00000
. 00000
. 00000

11

. 31898

. 00000
. 00000
. 23093
. 20949
. 05229
. 00000
. 85829
. 77861
. 19434
. 00000
. 90113
. 81747
. 20404
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 53060

. 00000
. 00000
. 00000
. 00000
. 00000

eNeoolololololololololoNolololoNoNoNe]

o

cNeolololoNol Nololol JolololoNoNoNoNe]

[cNoNoNoNe)

. 86266

. 00000
. 00000
. 19963
. 20481
. 09791
. 00000
. 46494
. 47701
. 22803
. 00000
. 28338
. 29073
. 13898
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 31898

. 00000
. 00000
. 04752
. 02537
. 31152
. 00000
. 17662
. 09429
. 15783
. 00000
. 18544
. 09900
. 21562
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 53060

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eleololololololololololololololoNoNeNe]

elololololololololojlolololololoNoNeNe]

[cNoNeoNoNe)

. 86266

. 00000
. 00000
. 01184
. 13960
. 26787
. 00000
. 02758
. 32513
. 62389
. 00000
. 01681
. 19817
. 38026
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 31898

. 00000
. 00000
. 21062
. 23541
. 01296
. 00000
. 78282
. 87495
. 04816
. 00000
. 82189
. 91862
. 05057
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 53060

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoololololoNololololoNololoNoNoNoNe]

eNeololololololololololoNololoNoNoNoNe]

[cNoNoh o)

. 86266

. 00000
. 00000
. 22670
. 17306
. 10021
. 00000
. 52799
. 40306
. 23340
. 00000
. 32181
. 24567
. 14225
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 53060

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 26045
. 95673
. 69628
. 06505
. 07690
. 10587

19

. 27013

. 12186
. 50558
. 00000
. 00000
. 00000

clolololololololoh Jololo) JolloloNeNe

eeololololololololojlolololololoNoNeNe]

10

. 20397

. 05742
. 26676
. 00000
. 00000
. 00000
. 50842
. 00000
. 00000
. 00000
. 79504
. 00000
. 00000
. 00000
. 13482
. 13482
. 13482
. 00000
. 00000
. 00000

15

. 53060

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 94217
. 22880
. 71338
. 04270
. 17134
. 05345
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6 S 1S

7S 1PX

8S 1PY

9SS 1Pz

10S 1S

11 S 1 PX

12 s 1 PY

13S 1Pz

14 S 1 DXX -
15 S 1 DYy

16 S 1 DzzZ -
17 S 1 DXY

18 S 1 DXZ

19 S 1 DYz

Beta Spin Ml ecular Obital

eeololololololololojoloNeNe

MO
Ei genval ues: -91
1S 1S -0
2S 1S5S -0
3S 1PX 0
4S 1PY 0
5S 1Pz 0
6 S 1S 0
7S 1PX 0
8S 1PY 0
9SS 1Pz 0
10S 1S 0
11 S 1 PX 0
12 s 1PY 0
13 S 1Pz 0
14 S 1 DXX -0
15 S 1 DYy -0
16 S 1 Dzz -0
17 S 1 DXY 0
18 S 1 DXz 0
19 S 1 DYz 0
MO
Ei genval ues: -1
1S 1S -0
2S 1S5S 0
3S 1PX 0
4SS 1PY 0
5S 1Pz 0
6 S 1S -0
7S 1PX 0
8S 1PY 0
9SS 1Pz 0
10sS 1S -0
11 S 1 PX 0
12 S 1PY 0
13 S 1Pz 0
14 S 1 DXX -0
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. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 11388
. 14579
. 03190
. 42617
. 07538
. 88837

1

. 87683

. 98500
. 07305
. 00000
. 00000
. 00000
. 09514
. 00000
. 00000
. 00000
. 00580
. 00000
. 00000
. 00000
. 03828
. 03828
. 03828
. 00000
. 00000
. 00000

. 06850

. 07858
. 44946
. 00000
. 00000
. 00000
. 59459
. 00000
. 00000
. 00000
. 48455
. 00000
. 00000
. 00000
. 01570

1 1
eNeolololololoNolololoNoNoNe

1
(o]

1
eNeololololololololololoNololoNoNoNoNe]

cNeolololololoNolololoNoNoNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 15041
. 08622
. 06419
. 43657
. 87955
. 11406

Coefficients

2

. 38470

. 29745
. 93748
. 00000
. 00000
. 00000
. 30879
. 00000
. 00000
. 00000
. 01333
. 00000
. 00000
. 00000
. 09094
. 09094
. 09094
. 00000
. 00000
. 00000

. 30948

. 00000
. 00000
. 09070
. 12691
. 18813
. 00000
. 18310
. 25620
. 37981
. 00000
. 23499
. 32881
. 48744
. 00000

ceololololololololojoloNeNe

eleololoolololololojlolololololoNoNeNe]

eeololololojlolololojloloNeNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 09423
. 06026
. 03398
. 78849
. 43063
. 42863

. 04507

. 00000
. 00000
. 47687
. 73135
. 43260
. 00000
. 03944
. 06049
. 03578
. 00000
. 01155
. 01771
. 01048
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 30948

. 00000
. 00000
. 22686
. 04548
. 07869
. 00000
. 45799
. 09182
. 15885
. 00000
. 58778
. 11784
. 20387
. 00000

eNeolololololoNolololoNoNoNe

OQOOMNNNOOOOOOOWU

eNeolololololoNololololoNololoNoNoNoNe]

. 28048
. 00000
. 00000
. 00000
. 75668
. 00000
. 00000
. 00000
. 49412
. 49412
. 49412
. 00000
. 00000
. 00000

. 04507

. 00000
. 00000
. 40652
. 23925
. 85260
. 00000
. 03362
. 01979
. 07052
. 00000
. 00984
. 00579
. 02065
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 30948

. 00000
. 00000
. 00585
. 20384
. 13468
. 00000
. 01181
. 41152
. 27190
. 00000
. 01515
. 52814
. 34896
. 00000

\‘

eleololoolololololojlolololololoNoNeNe]

cololoh Jololo) JojllololNeNe

. 04507

. 00000
. 00000
. 74617
. 59775
. 18803
. 00000
. 06172
. 04944
. 01555
. 00000
. 01807
. 01448
. 00455
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

10

. 27176

. 05847
. 26680
. 00000
. 00000
. 00000
. 48242
. 00000
. 00000
. 00000
. 78823
. 00000
. 00000
. 00000
. 15582
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15s 1
16 S 1
17 s 1
18 S 1
19 s 1

MO

DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

OCO~NOOUIRAWNPE

H

o
NV OOOOOONOnm
RPRRPRRRRPRRRRRRERRRRERRRRERRR

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

O©CO~NOOUIAWNPEF

H

o
NV OLOOOOOOOONOnm
RPRRPRRRPRRRRPRRRERRRRERRRRERRR

*
*

S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Total Cpu tine:
Total Vall tinme:
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- 0.
- 0.
0.
0.
0.

eleololololololololojlolololololoNoNeNe]

eleolololololololool JololololoNoNeNe]

01570
01570
00000
00000
00000

11

. 42675

. 00000
. 00000
. 11599
. 18090
. 29454 -
. 00000
. 40648 -
. 63396 -
. 03221
. 00000
. 36343
. 56681
. 92288 -
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 12237

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 20500
. 22960
. 43460
. 42511
. 77071
. 19029

eNeololololololololololoNoloNoNoNoNoNe]

0 m ns.
0 m ns.

[cNoNoNoNe)

eNeololololololololololoNoloNoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 26835
. 14870 -
. 19700
. 00000
. 94042 -
. 52112
. 69040 -
. 00000
. 84081
. 46592 -
. 61727
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 04089
. 09203
. 05114
. 24955
. 33094
. 90537

[coNeoloNe)

12

. 42675 0.

cleolooolololololojlolololololoNoNeNe]

17

. 12237 0.

A

elololoojlololololololoNoloNoNe)

1 1 1
[eoNeNe]

Archive file witten to unit 12 **

1.12 secs.
1. 82 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

42675

. 00000
. 00000
. 21787
. 27946
. 08584
. 00000
. 76353
. 97935
. 30081
. 00000
. 68266
. 87561
. 26895
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

72237

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 24686
. 26703
. 02017
. 81096
. 33827
. 37346

[cNoNoNoNe)

eNeololololololololololoNololoNoNoNoNe]

OQOOMNNNOOOOOOOUIOOORrO

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 12237

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 90568
. 70963
. 19606
. 29479
. 06049
. 03539

19

. 33448

. 12193
. 50548
. 00000
. 00000
. 00000
. 28813
. 00000
. 00000
. 00000
. 73888
. 00000
. 00000
. 00000
. 49304
. 49304
. 49304
. 00000
. 00000
. 00000

ceololoolololololojlolololololoNoNeNe]

[coNeoloNe)

. 15582
. 15582
. 00000
. 00000
. 00000

15

. 12237

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 27403
. 60327
. 87731
. 11152
. 42238
. 05798
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Cal culation finished: Fri Sep 18 13:37:11 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:38:25 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 16
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1
Spin multiplicity: 3

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

a di1 0. 0000000 2.8994087 -2.1997787

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.29E-05 in 5 cycles <S**2> = 2.0061
E(HF) = - 456. 9359368 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -104. 76101 -11.05701 -8.53714 -8.53714 - 8.50844
A A A A A

14d 1S - 0. 98444 -0. 30211 0. 00000 0. 00000 0. 00000
2d 1S -0. 07577 0. 92893 0. 00000 0. 00000 0. 00000
3d 1PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 97563
4 Cd 1PY 0. 00000 0. 00000 0. 97483 0. 02248 0. 00000
5d 1Pz 0. 00000 0. 00000 -0. 02248 0.97483 0. 00000
6 A 1S 0. 08964 0. 30335 0. 00000 0. 00000 0. 00000
74 1PX 0. 00000 0. 00000 0. 00000 0. 00000 0. 07490
8d 1PY 0. 00000 0. 00000 0.07642 0. 00176 0. 00000
9d 1Pz 0. 00000 0. 00000 -0. 00176 0.07642 0. 00000
10d 1S 0. 00599 -0. 01252 0. 00000 0. 00000 0. 00000
11 d 1 PX 0. 00000 0. 00000 0. 00000 0. 00000 -0. 02115
12 d 1 PY 0. 00000 0. 00000 -0. 02154 - 0. 00050 0. 00000
13d 1Pz 0. 00000 0. 00000 0. 00050 -0. 02154 0. 00000
14 d 1 DXX -0. 03544 - 0. 08581 0. 00000 0. 00000 0. 00000
15 d 1 DYy -0. 03544 - 0. 08447 0. 00000 0. 00000 0. 00000
16 d 1 Dzz -0. 03544 - 0. 08447 0. 00000 0. 00000 0. 00000
17 Ad 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
18 d 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
19 d 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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MO

Ei genval ues:

14d 1S
24d 1S
3d 1PX
4 Cd 1PY
5d 1Pz
6 1S
7d 1PX
8d 1PY
9d 1Pz
10d 1S
11 d 1 PX
12 d 1 PY
13d 1Pz
14 d 1 DXX
15 d 1 DYy
16 d 1 Dzz
17 Ad 1 DXY
18 d 1 DXz
a 1

Dyz

Ei genval ues:

DXz
Dyz

14d 1S
2d 1S
3d 1PX
4 Cd 1PY
5d 1Pz
6 1S
7d 1 PX
8d 1PY
9d 1Pz
10d 1S
11 d 1 PX
12 d 1 PY
13d 1Pz
14 d 1 DXX
15 d 1 DYy
16 d 1 Dzz
17 Ad 1 DXY

a 1

a 1

Ei genval ues:

14d 1S
24d 1S
3d 1PX
4 Cd 1PY
5d 1Pz
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1
=

1
cleololololololololojlolololololoNoNeNe]

elolololololol Jeollojol JeolololoNoNeNe]

[coNeoNoNe)

. 59865

. 08384
. 48165
. 00000
. 00000
. 00000
. 65317
. 00000
. 00000
. 00000
. 39081
. 00000
. 00000
. 00000
. 00088
. 05104
. 05104
. 00000
. 00000
. 00000

11

. 36706

. 00000
. 00000
. 00000
. 30332
. 08545
. 00000
. 00000
. 10348
. 31087
. 00000
. 00000
. 19092
. 33551
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 63381

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eNeoolololololololololoNolololoNoNoNe]

cNeolololoNol Nololol JolololoNoNoNoNe]

[cNoNoNoNe)

. 99500

. 00000
. 00000
. 00000
. 23306
. 21477
. 00000
. 00000
. 54560
. 50277
. 00000
. 00000
. 28901
. 26632
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 36706

. 00000
. 00000
. 00000
. 08545
. 30332
. 00000
. 00000
. 31087
. 10348
. 00000
. 00000
. 33551
. 19092
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 63381

. 00000
. 00000
. 00000
. 00000
. 00000

1
o

eleololololololololololololololoNoNeNe]

clololololololol Jojlolo) JeollololNoNeNe

[cNoNeoNoNe)

. 99500

. 00000
. 00000
. 00000
. 21477
. 23306
. 00000
. 00000
. 50277
. 54560
. 00000
. 00000
. 26632
. 28901
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 41136

. 00000
. 00000
. 32109
. 00000
. 00000
. 00000
. 16191
. 00000
. 00000
. 00000
. 22871
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 65562

. 00524
. 03244
. 00000
. 00000
. 00000

1
o

eNeoololololoNololololoNololoNoNoNoNe]

eNeololololololololololoNololoNoNoNoNe]

[cNoNoh o)

. 91596

. 00000
. 00000
. 30916
. 00000
. 00000
. 00000
. 71760
. 00000
. 00000
. 00000
. 41905
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 57599

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 86544
. 86544
. 00000
. 00000
. 03671

19

. 77857

. 12037
. 55453
. 00000
. 00000
. 00000

clolololololololoh Jololo) JolloloNeNe

eeololololololololojlolololololoNoNeNe]

10

. 24539

. 05654
. 28888
. 00000
. 00000
. 00000
. 46171
. 00000
. 00000
. 00000
. 82124
. 00000
. 00000
. 00000
. 12279
. 18312
. 18312
. 00000
. 00000
. 00000

15

. 57599

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 03179
. 03179
. 00000
. 00000
. 99933
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6 A 1S

7d 1PX
8d 1PY
9d 1Pz

10d 1S

11 d 1 PX
12 d 1 PY
13d 1Pz

14 d 1 DXX
15 d 1 DYy
16 d 1 Dzz
17 d 1 DXY
18 d 1 DXz
19 d 1 DYz

Beta Spin Ml ecular Obital

MO

Ei genval ues:

14d 1S
24d 1S
3d 1PX
4 Cd 1PY
5d 1Pz
6 A 1S
7d 1PX
8d 1PY
9d 1Pz
10d 1S
11 d 1 PX
12 d 1 PY
13d 1Pz
14 d 1 DXX
15 d 1 DYy
16 d 1 Dzz
17 d 1 DXY
18 d 1 DXz
a 1

Dyz

Ei genval ues:

PX
PY
Pz

PX
PY
Pz

O©CO~NOOUIAWNPE

0000000000000 0

PX
PY
Pz
DXX

RPRRPRRRRRRRRRERRRR
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1
=
o
& ejeojojojojojojojolojoolalo)

1
eleololoolololololojlolololololoNoNeNe]

ceololoolololololojloloNeNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 70932
. 70489
. 00000

1

. 73583

. 98450
. 07545
. 00000
. 00000
. 00000
. 08911
. 00000
. 00000
. 00000
. 00597
. 00000
. 00000
. 00000
. 03524
. 03527
. 03527
. 00000
. 00000
. 00000

. 34397

. 08221
. 47859
. 00000
. 00000
. 00000
. 64013
. 00000
. 00000
. 00000
. 43115
. 00000
. 00000
. 00000
. 06301

eNeolololololoNolololoNoNoNe

Coefficients

1
=
[EEN

eNeololololololololololoNololoNoNoNoNe]

cNeolololololoNolololoNoNoNe

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 70489
. 70932
. 00000

2

. 03223

. 30214
. 92930
. 00000
. 00000
. 00000
. 30409
. 00000
. 00000
. 00000
. 01245
. 00000
. 00000
. 00000
. 08605
. 08653
. 08653
. 00000
. 00000
. 00000

. 86433

. 00000
. 00000
. 30363
. 00000
. 00000
. 00000
. 69916
. 00000
. 00000
. 00000
. 43843
. 00000
. 00000
. 00000

eeololololojlolololojloloNeNe

ceololololololololojoloNeNe

eleololoolololololojlolololololoNoNeNe]

. 09818
. 00000
. 00000
. 00000
. 05750
. 00000
. 00000
. 00000
. 99811
. 49982
. 49982
. 00000
. 00000
. 00000

. 49545

. 00000
. 00000
. 97578
. 00000
. 00000
. 00000
. 07451
. 00000
. 00000
. 00000
. 02125
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 39855

. 00000
. 00000
. 00000
. 26479
. 01729
. 00000
. 00000
. 55521
. 03625
. 00000
. 00000
.S7771
. 03772
. 00000

eNeolololololoNolololoNoNoNe

OQOOMNNNOOOOOOO P~

eNeolololololoNololololoNololoNoNoNoNe]

. 84203
. 00000
. 00000
. 00000
. 78459
. 00000
. 00000
. 00000
. 30262
. 29731
. 29731
. 00000
. 00000
. 00000

. 47590

. 00000
. 00000
. 00000
. 97400
. 02413
. 00000
. 00000
. 07886
. 00195
. 00000
. 00000
. 02295
. 00057
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

. 39855

. 00000
. 00000
. 00000
. 01729
. 26479
. 00000
. 00000
. 03625
. 55521
. 00000
. 00000
. 03772
.57771
. 00000

0o

eleololoolololololojlolololololoNoNeNe]

cololoh Jololo) JojllololNeNe

. 47590

. 00000
. 00000
. 00000
. 02413
. 97400
. 00000
. 00000
. 00195
. 07886
. 00000
. 00000
. 00057
. 02295
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

10

. 29293

. 05756
. 29040
. 00000
. 00000
. 00000
. 44953
. 00000
. 00000
. 00000
. 81816
. 00000
. 00000
. 00000
. 18432
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154d 1
16 A 1
17 A 1
18 A 1
19 1

MO

DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

OCO~NOOUIRAWNPE

H

o
Q0000000000000 0000Q0
RPRRPRRRRPRRRRRRERRRRERRRRERRR

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

O©CO~NOOUIAWNPEF

H

o
QO0000000000000000A0
RPRRPRRRPRRRRPRRRERRRRERRRRERRR

** Archive file witten to unit 12 **

Tot al
Tot al
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val |

S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Cpu tine:
time:

eleololololololololojlolololololoNoNeNe]

[cNoNeoloNe)

elololololololol Jojlojo) JeolololNoNeNe

. 00252
. 00252
. 00000
. 00000
. 00000

11

. 42949

. 00000
. 00000
. 32588
. 00000
. 00000
. 00000
. 17313
. 00000
. 00000
. 00000
. 22193
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 74619

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 99792
. 06449
. 00000

eNeololololololololololoNoloNoNoNoNoNe]

0 m ns.
0 m ns.

[cNoNoNoNe)

eNeolololololol Jollojlol JNeolololoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

12

. 47236

. 00000
. 00000
. 00000
. 35652
. 06132
. 00000
. 00000
. 22887
. 21136
. 00000
. 00000
. 14511
. 19695
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 78100

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 86603
. 86603
. 00000
. 00000
. 00047

[coNeoloNe)

clolololool Jeololol JololololoNoNeNe

aleleolololololololojlolololololoNoNeNe]

1. 14 secs.
1. 67 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

. 47236

. 00000
. 00000
. 00000
. 06132
. 35652
. 00000
. 00000
. 21136
. 22887
. 00000
. 00000
. 19695
. 14511
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 78100

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00041
. 00041
. 00000
. 00000
. 00000

OQOOMNNNOOOOOOOP,OOOHRrO

[cNoNoNoNe)

eNeololololololololololoNololoNoNoNoNe]

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 73706

. 00359
. 02064
. 00000
. 00000
. 00000
. 03506
. 00000
. 00000
. 00000
. 00347
. 00000
. 00000
. 00000
. 99611
. 50263
. 50263
. 00000
. 00000
. 00000

19

. 82847

. 12051
. 55519
. 00000
. 00000
. 00000
. 84826
. 00000
. 00000
. 00000
. 77261
. 00000
. 00000
. 00000
. 29852
. 29797
. 29797
. 00000
. 00000
. 00000

ceololoolololololojlolololololoNoNeNe]

[coNeoloNe)

. 17307
. 17307
. 00000
. 00000
. 00000

15

. 74619

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 06449
. 99792
. 00000
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Cal culation finished: Fri Sep 18 13:38:26 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calcul ation started: Fri Sep 18 13:40:06 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 5

1 S shells

3 SP shells

1 6D shells
Nunber of basis functions: 19
Nunber of electrons: 17
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1
Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Ar Arl - 0. 0000002 - 0. 3934908 -1.9923078

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.25E-11 in 11 cycles <S**2> = 0.7551
E(HF) = -523.9070140 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -118. 45295 -12.80927 -10.08177 -10.04918 -10.04918
A A A A A

1 A 1S 0. 98405 0. 30618 0. 00000 0. 00000 0. 00000
2 A 1S 0.07610 -0.92421 0. 00000 0. 00000 0. 00000
3 A 1PX 0. 00000 0. 00000 0. 66128 0.10228 0. 70944
4 Ar 1 PY 0. 00000 0. 00000 -0. 20551 0. 95198 0. 05451
5A 1 PZ 0. 00000 0. 00000 0. 68629 0. 18652 -0. 66726
6 AAr 1S - 0. 08069 - 0. 29645 0. 00000 0. 00000 0. 00000
7 A 1 PX 0. 00000 0. 00000 0. 05109 0. 00775 0. 05374
8 Ar 1 PY 0. 00000 0. 00000 -0. 01588 0.07211 0. 00413
9 A 1 PZ 0. 00000 0. 00000 0. 05302 0.01413 - 0. 05055
10 Ar 1S -0. 00717 0. 00810 0. 00000 0. 00000 0. 00000
11 Ar 1 PX 0. 00000 0. 00000 -0. 01441 -0. 00219 -0. 01519
12 Ar 1 PY 0. 00000 0. 00000 0. 00448 -0. 02038 -0. 00117
13 Ar 1 PZ 0. 00000 0. 00000 -0. 01496 - 0. 00399 0. 01428
14 Ar 1 DXX 0. 03188 0. 08170 0. 00000 0. 00000 0. 00000
15 Ar 1 DYY 0. 03188 0. 08223 0. 00000 0. 00000 0. 00000
16 Ar 1 DZZ 0. 03188 0. 08166 0. 00000 0. 00000 0. 00000
17 Ar 1 DXY 0. 00000 0. 00021 0. 00000 0. 00000 0. 00000
18 Ar 1 DXZ 0. 00000 - 0. 00070 0. 00000 0. 00000 0. 00000
19 Ar 1 DYZ 0. 00000 0. 00022 0. 00000 0. 00000 0. 00000
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MO

Ei genval ues:

Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
10 Ar
11 Ar
12 Ar
13 Ar
14 Ar
15 Ar
16 Ar
17 Ar
18 Ar
19 Ar

OCO~NOOUIAWNPE

RPRRPRRRRPRRRRPRRRERRRRERRRRRR

PX
PY
Pz

PX
PY
PZ

PX
PY
PZ
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
10 Ar
11 Ar
12 Ar
13 Ar
14 Ar
15 Ar
16 Ar
17 Ar
18 Ar
19 Ar

O©CO~NOOUIAWNPEF

RPRRPRRRPRRRRPRRRERRRRERRRRERRR

PX
PY
Pz

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:
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RPRRRR

PX
PY
Pz

1
=

cleololololololololojlolololololoNoNeNe]

eleololololololololojlolololololoNoNeNe]

[coNeoNoNe)

. 718267

. 08645
. 50361
. 00000
. 00000
. 00000
. 67940
. 00000
. 00000
. 00000
. 37505
. 00000
. 00000
. 00000
. 03904
. 01842
. 04079
. 00819
. 02735
. 00850

11

. 43385

. 00000
. 00000
. 21514
. 06686
. 22328
. 00000
. 76862
. 23887
. 79769
. 00000
. 84188
. 26164
. 87372
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 69095

. 00000
. 00000
. 00000
. 00000
. 00000

1
=

eNeoolololololololololoNolololoNoNoNe]

eNeolololololoNololololoNololoNoNoNoNe]

[cNoNoNoNe)

. 12942

. 00000
. 00000
. 22237
. 06911
. 23078
. 00000
. 51815
. 16103
. 53774
. 00000
. 25227
. 07840
. 26181
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 48053

. 00000
. 00000
. 22660
. 03186
. 22788
. 00000
. 80550
. 11325
. 81005
. 00000
. 86566
. 12171
. 87056
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 75328

. 00000
. 00000
. 00000
. 00000
. 00000

1
=

eleololololololololololololololoNoNeNe]

eolololololol Jeollojo} JeolololoNoNeNe

[cNoNeoNoNe)

. 04334

. 00000
. 00000
. 22817
. 01610
. 22468
. 00000
. 52781
. 03725
. 51973
. 00000
. 28189
. 01989
. 27758
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 48053

. 00000
. 00000
. 07046
. 31408
. 02616
. 00000
. 25047
. 11645
. 09298
. 00000
. 26918
. 19984
. 09992
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 75328

. 00000
. 00000
. 00000
. 00000
. 00000

1
=

eNeoololololoNololololoNololoNoNoNoNe]

eNeololololololololololoNololoNoNoNoNe]

[cNoNoh o)

. 04334

. 00000
. 00000
. 05870
. 31301
. 03717
. 00000
. 13578
. 72406
. 08599
. 00000
. 07251
. 38670
. 04593
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 67295

. 00558
. 03461
. 00000
. 00000
. 00000
. 10294
. 00000
. 00000
. 00000
. 06990
. 00000
. 00000
. 00000
. 18700
. 43543
. 24010
. 24724
. 82565
. 25659

19

. 19934

. 11897
. 52996
. 00000
. 00000
. 00000

clolololololololoh Jololo) JolloloNeNe

eeololololololololojlolololololoNoNeNe]

10

. 30579

. 05611
. 29478
. 00000
. 00000
. 00000
. 42593
. 00000
. 00000
. 00000
. 85793
. 00000
. 00000
. 00000
. 20336
. 17478
. 20580
. 01135
. 03791
. 01178

15

. 69095

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 77736
. 21607
. 56128
. 26193
. 15353
. 51363
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6 AA 1S 0. 00000 0. 00000 0. 00000 4. 34567

7 Ar 1 PX 0. 00000 0. 00000 0. 00000 0. 00000

8 Ar 1 PY 0. 00000 0. 00000 0. 00000 0. 00000

9 A 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
10 A 1S 0. 00000 0. 00000 0. 00000 0. 88382
11 Ar 1 PX 0. 00000 0. 00000 0. 00000 0. 00000
12 Ar 1 PY 0. 00000 0. 00000 0. 00000 0. 00000
13 Ar 1Pz 0. 00000 0. 00000 0. 00000 0. 00000
14 Ar 1 DXX -0.37541  -0.44664 -0.13846 -2.12006
15 Ar 1 DYY - 0. 28406 0.82340 -0.08274 -2.12216
16 Ar 1 Dzz 0.65947 -0.37676 0.22121  -2.11988
17 Ar 1 DXY 0. 59508 0.07188 -0.71469 -0.00084
18 Ar 1 DXz 0.14193 0.51846  -0.05996 0. 00280
19 Ar 1 DYZ 0. 43366 0. 21546 0. 66004 -0.00087
Beta Spin Ml ecular Orbital Coefficients
MO 1 2 3 4 5
Ei genval ues: -118. 43804 -12.79513 -10.04172 -10.04172 -10.01912

A A A A A
1 A 1S 0. 98408 0. 30620 0. 00000 0. 00000 0. 00000
2 AA 1S 0. 07593  -0.92453 0. 00000 0. 00000 0. 00000
3 A 1 PX 0. 00000 0. 00000 -0.11015 -0.70832 0. 66067
4 Ar 1 PY 0. 00000 0. 00000 -0.95261 -0.04396 -0.20532
5 A 1Pz 0. 00000 0. 00000 -0.17913 0. 66935 0. 68566
6 AA 1S -0.08044  -0.29639 0. 00000 0. 00000 0. 00000
7 Ar 1 PX 0. 00000 0. 00000 -0.00832 -0.05350 0. 05290
8 Ar 1 PY 0. 00000 0.00000 -0.07195 -0.00332 -0.01644
9 AA 1Pz 0. 00000 0. 00000 -0.01353 0. 05055 0. 05490
10 AAr 1S -0. 00716 0. 00802 0. 00000 0. 00000 0. 00000
11 Ar 1 PX 0. 00000 0. 00000 0. 00236 0.01519 -0.01532
12 Ar 1 PY 0. 00000 0. 00000 0. 02043 0. 00094 0. 00476
13 Ar 1Pz 0. 00000 0. 00000 0.00384 -0.01435 -0.01590
14 Ar 1 DXX 0. 03180 0. 08252 0. 00000 0. 00000 0. 00000
15 Ar 1 DYY 0. 03179 0. 08229 0. 00000 0. 00000 0. 00000
16 Ar 1 Dzz 0. 03180 0. 08254 0. 00000 0. 00000 0. 00000
17 Ar 1 DXY -0. 00001 -0.00009 0. 00000 0. 00000 0. 00000
18 Ar 1 DXz 0. 00002 0. 00031 0. 00000 0. 00000 0. 00000
19 Ar 1 DYZ -0.00001 -0.00010 0. 00000 0. 00000 0. 00000
MO 6 7 8 9 10
Ei genval ues: -1.64250 -1.01429 -1.01429 -0.49690 0. 33088
A A A A A

1 A 1S 0. 08555 0. 00000 0. 00000 0. 00000 0. 05674
2 AA 1S -0.50113 0. 00000 0. 00000 0. 00000  -0.29628
3 A 1 PX 0. 00000 -0.23357 -0.00197 -0.19198 0. 00000
4 Ar 1 PY 0. 00000 -0.05928 -0.30503 0. 05966 0. 00000
5 A 1Pz 0. 00000 0.20731 -0.08944 -0.19924 0. 00000
6 AA 1S 0. 66989 0. 00000 0. 00000 0. 00000 1.42248
7 Ar 1 PX 0. 00000 0. 53840 0. 00455 0. 40947 0. 00000
8 Ar 1 PY 0. 00000 0. 13664 0.70311 -0.12726 0. 00000
9 A 1Pz 0. 00000 -0.47786 0.20617 0. 42496 0. 00000
10 AAr 1S 0. 39595 0. 00000 0. 00000 0. 00000 -1.85789
11 Ar 1 PX 0. 00000 0.29811 0. 00252 0. 36374 0. 00000
12 Ar 1 PY 0. 00000 0. 07566 0.38931 -0.11304 0. 00000
13 Ar 1Pz 0. 00000  -0.26459 0.11415 0. 37749 0. 00000
14 Ar 1 DXX 0. 02092 0. 00000 0. 00000 0. 00000 0.19993
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15 Ar
16 Ar
17 Ar
18 Ar
19 Ar

MO

RPRRRR

DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
10 Ar
11 Ar
12 Ar
13 Ar
14 Ar
15 Ar
16 Ar
17 Ar
18 Ar
19 Ar

OCO~NOOUIRAWNPE

RPRRPRRRRPRRRRRRERRRRERRRRERRR

PX
PY
PZ

PX
PY
PZ

PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Ei genval ues:

Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
Ar
10 Ar
11 Ar
12 Ar
13 Ar
14 Ar
15 Ar
16 Ar
17 Ar
18 Ar
19 Ar

O©CO~NOOUIAWNPEF

** Archive file witten to unit 12 **

Tot al
Tot al
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RPRRPRRRPRRRRPRRRERRRRERRRRERRR

val |

S
S
PX
PY
PZ
S
PX
PY
Pz
S
PX
PY
Pz
DXX
DYy
Dzz
DXY
DXz
Dyz

Cpu tine:
time:

eleololololololololojlolololololoNoNeNe]

[cNoNeoloNe)

eleololoolololololojlolololololoNoNeNe]

. 04375
. 01897
. 00907
. 03029
. 00941

11

. 49030

. 00000
. 00000
. 23746
. 02641
. 22090
. 00000
. 84194
. 09364
. 78322
. 00000
. 89804
. 09988
. 83540
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

16

. 80335

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 84073
. 01020
. 85093
. 16979
. 03037
. 12746

[cNoNoNoNe)

eNeolololololol Jollojlol JNeolololoNoNoNe]

eNeolololololoNolololoNoNoNoNe)

1 1 1 1
(ool Ne)

0 m ns.
0 m ns.

. 00000
. 00000
. 00000
. 00000
. 00000

12

. 49030

. 00000
. 00000
. 02797
. 31698
. 06797
. 00000
. 09918
. 12390
. 24099
. 00000
. 10579
. 19879
. 25705
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

17

. 80335

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 19593
. 35676
. 16083
. 62761
. 20687
. 66002

eleololololololololojlolololololoNoNeNe]

[coNeoloNe)

cleolooolololololojlolololololoNoNeNe]

1. 92 secs.
2.49 secs.

. 00000
. 00000
. 00000
. 00000
. 00000

13

. 53490

. 00000
. 00000
. 24430
. 07592
. 25354
. 00000
. 83150
. 25841
. 86295
. 00000
. 80005
. 24864
. 83030
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

18

. 81883

. 00340
. 01953
. 00000
. 00000
. 00000
. 03385
. 00000
. 00000
. 00000
. 00176
. 00000
. 00000
. 00000
. 19402
. 42897
. 24717
. 24747
. 82639
. 25683

[cNoNoNoNe)

eNeololololololololololoNololoNoNoNoNe]

1
NOOOOOOOP,ODOOHRO

1 1 1 1
OQOODNN

. 00000
. 00000
. 00000
. 00000
. 00000

14

. 76446

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 43028
. 82754
. 39727
. 14404
. 52187
. 14736

19

. 22749

. 11908
. 53057
. 00000
. 00000
. 00000
. 34937
. 00000
. 00000
. 00000
. 87754
. 00000
. 00000
. 00000
. 11998
. 12038
. 11994
. 00016
. 00054
. 00017

ceololoolololololojlolololololoNoNeNe]

[coNeoloNe)

. 20520
. 19948
. 00209
. 00698
. 00217

15

. 76446

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 18308
. 00125
. 18183
. 70371
. 00704
. 67850
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Cal culation finished: Fri Sep 18 13:40:09 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:40:52 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 6

1 S shells

4 SP shells

1 6D shells
Nunber of basis functions: 23
Nunber of electrons: 19
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

K K1 0. 0000000 0. 3727813 1. 3078904

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to -.45E-09 in 9 cycles <S**2> = 0.7501
E(HF) = -596. 1532433 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -132. 61956 -14.41784 -11.43261 -11.43261 -11.43261
A A A A A
1K 1S - 0. 98642 -0.30412 0. 00000 0. 00000 0. 00000
2K 1S - 0. 04951 1.01728 0. 00000 0. 00000 0. 00000
3 K 1PX 0. 00000 0. 00000 -0. 38168 -0. 01402 -0. 91186
4 K 1PY 0. 00000 0. 00000 0. 86865 - 0. 30663 - 0. 35888
5K 1Pz 0. 00000 0. 00000 -0.27773 - 0. 93976 0. 13070
6 K 1S 0. 01022 0. 04591 0. 00000 0. 00000 0. 00000
7 K 1PX 0. 00000 0. 00000 -0. 01476 - 0. 00054 -0. 03526
8 K 1PY 0. 00000 0. 00000 0. 03359 -0. 01186 -0.01388
9K 1Pz 0. 00000 0. 00000 -0. 01074 -0. 03634 0. 00505
10K 1S -0. 00310 -0. 00769 0. 00000 0. 00000 0. 00000
11 K 1 PX 0. 00000 0. 00000 0. 00339 0. 00012 0. 00809
12 K 1 PY 0. 00000 0. 00000 -0. 00771 0.00272 0. 00318
13 K 1Pz 0. 00000 0. 00000 0. 00246 0. 00834 -0. 00116
14 K 1S 0. 00129 0. 00408 0. 00000 0. 00000 0. 00000
15 K 1 PX 0. 00000 0. 00000 -0. 00194 - 0. 00007 - 0. 00463
16 K 1 PY 0. 00000 0. 00000 0. 00442 -0. 00156 -0. 00182
17 K 1 PZ 0. 00000 0. 00000 -0. 00141 -0.00478 0. 00066
18 K 1 DXX 0. 00004 -0. 00091 0. 00000 0. 00000 0. 00000
19 K 1 DYY 0. 00004 -0. 00091 0. 00000 0. 00000 0. 00000
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20 K 1 Dzz 0. 00004 -0. 00091 0. 00000 0. 00000 0. 00000
21 K 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 K 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 K 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 6 7 8 9 10
Ei genval ues: -1. 74746 - 0. 94903 - 0. 94903 - 0. 94903 -0. 14674
A A A A A
1K 1S 0. 10011 0. 00000 0. 00000 0. 00000 -0. 01939
2K 1S - 0. 38378 0. 00000 0. 00000 0. 00000 0. 06675
3 K 1PX 0. 00000 0. 26997 -0. 06346 0.17183 0. 00000
4 K 1PY 0. 00000 -0. 18116 -0.13776 0. 23375 0. 00000
5K 1Pz 0. 00000 0. 02709 - 0. 28885 - 0. 14923 0. 00000
6 K 1S 1. 04819 0. 00000 0. 00000 0. 00000 - 0. 26380
7 K 1PX 0. 00000 - 0. 85055 0. 19993 - 0. 54136 0. 00000
8 K 1PY 0. 00000 0.57076 0. 43401 - 0. 73645 0. 00000
9K 1Pz 0. 00000 -0. 08534 0. 91003 0.47016 0. 00000
10K 1S -0. 04911 0. 00000 0. 00000 0. 00000 0. 68850
11 K 1 PX 0. 00000 - 0. 05950 0. 01399 -0. 03787 0. 00000
12 K 1 PY 0. 00000 0. 03993 0. 03036 - 0. 05152 0. 00000
13 K 1 PZ 0. 00000 - 0. 00597 0. 06366 0. 03289 0. 00000
14 K 1S 0. 01363 0. 00000 0. 00000 0. 00000 0. 42566
15 K 1 PX 0. 00000 0. 02672 -0. 00628 0.01701 0. 00000
16 K 1 PY 0. 00000 -0.01793 -0. 01363 0. 02313 0. 00000
17 K 1 PZ 0. 00000 0. 00268 - 0. 02859 -0.01477 0. 00000
18 K 1 DXX 0. 02368 0. 00000 0. 00000 0. 00000 -0.02773
19 K 1 DYY 0. 02368 0. 00000 0. 00000 0. 00000 -0.02773
20 K 1 Dzz 0. 02368 0. 00000 0. 00000 0. 00000 -0.02773
21 K 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 K 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 K 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 01451 0. 01451 0. 01451 0. 05594 0. 10388
A A A A A
1K 1S 0. 00000 0. 00000 0. 00000 0. 00784 0. 00000
2K 1S 0. 00000 0. 00000 0. 00000 - 0. 06966 0. 00000
3 K 1PX - 0. 02302 -0. 01252 -0. 01899 0. 00000 0. 02294
4 K 1PY 0. 02233 -0. 00730 -0. 02226 0. 00000 0.07164
5K 1Pz 0. 00433 -0. 02894 0. 01383 0. 00000 0. 02232
6 K 1S 0. 00000 0. 00000 0. 00000 - 0. 04999 0. 00000
7 K 1PX 0. 08311 0. 04521 0. 06854 0. 00000 - 0. 08601
8 K 1PY - 0. 08061 0. 02634 0. 08036 0. 00000 - 0. 26863
9K 1Pz -0. 01565 0. 10446 - 0. 04993 0. 00000 - 0. 08369
10K 1S 0. 00000 0. 00000 0. 00000 -4.47377 0. 00000
11 K 1 PX - 0. 04659 - 0. 02535 -0. 03843 0. 00000 0. 48811
12 K 1 PY 0. 04519 -0.01476 - 0. 04506 0. 00000 1.52452
13 K 1 PZ 0. 00877 - 0. 05856 0. 02799 0. 00000 0. 47498
14 K 1S 0. 00000 0. 00000 0. 00000 2.88220 0. 00000
15 K 1 PX -0. 67652 - 0. 36802 -0. 55796 0. 00000 -0. 39104
16 K 1 PY 0. 65615 -0. 21438 -0. 65418 0. 00000 -1.22134
17 K 1 PZ 0.12738 - 0. 85032 0. 40641 0. 00000 - 0. 38052
18 K 1 DXX 0. 00000 0. 00000 0. 00000 0. 80077 0. 00000
19 K 1 DYY 0. 00000 0. 00000 0. 00000 0. 80077 0. 00000
20 K 1 Dzz 0. 00000 0. 00000 0. 00000 0. 80077 0. 00000
21 K 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 K 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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23 K 1 Dyz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO 16 17 18 19 20
Ei genval ues: 0.10388 0.10388 0.22737 0.22737 0.22737
A A A A A
1K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2K 1s8 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 K 1PX -0. 02378 0. 07117 0. 00000 0. 00000 0. 00000
4 K 1PY -0.01519 -0.02817 0. 00000 0. 00000 0. 00000
5K 1Pz 0. 07321 0. 01727 0. 00000 0. 00000 0. 00000
6 K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 K 1 PX 0.08918 -0.26686 0. 00000 0. 00000 0. 00000
8 K 1PY 0. 05698 0. 10562 0. 00000 0. 00000 0. 00000
9K 1Pz -0.27452  -0.06477 0. 00000 0. 00000 0. 00000
10K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 K 1 PX -0.50614 1.51446 0. 00000 0. 00000 0. 00000
12 K 1 PY -0.32335 -0.59942 0. 00000 0. 00000 0. 00000
13 K 1Pz 1.55798 0. 36760 0. 00000 0. 00000 0. 00000
14 K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
15 K 1 PX 0.40548 -1.21328 0. 00000 0. 00000 0. 00000
16 K 1 PY 0. 25904 0. 48021 0. 00000 0. 00000 0. 00000
17 K 1Pz -1.24814  -0.29449 0. 00000 0. 00000 0. 00000
18 K 1 DXX 0. 00000 0. 00000 -0.13150 0.27310 0. 87504
19 K 1 DYY 0. 00000 0.00000 -0.69950 -0.11983 -0.69323
20 K 1 Dzz 0. 00000 0. 00000 0.83100 -0.15326 -0.18181
21 K 1 DXY 0. 00000 0. 00000 -0.44860 -0.08295 0.31682
22 K 1 DXz 0. 00000 0. 00000 0. 02430 0. 36515 -0.09029
23 K 1 Dyz 0. 00000 0. 00000 0. 00777 0.88591 -0.19644
MO 21 22 23
Ei genval ues: 0. 22737 0. 22737 0. 30817
A A A

1K 1S 0. 00000 0. 00000 -0.00501

2K 1s 0. 00000 0. 00000 -0.00379

3 K 1PX 0. 00000 0. 00000 0. 00000

4 K 1PY 0. 00000 0. 00000 0. 00000

5K 1Pz 0. 00000 0. 00000 0. 00000

6 K 1S 0. 00000 0. 00000 -0.12429

7 K 1 PX 0. 00000 0. 00000 0. 00000

8 K 1PY 0. 00000 0. 00000 0. 00000

9K 1Pz 0. 00000 0. 00000 0. 00000
10 K 1S 0. 00000 0. 00000 -8.30179
11 K 1 PX 0. 00000 0. 00000 0. 00000
12 K 1 PY 0. 00000 0. 00000 0. 00000
13 K 1Pz 0. 00000 0. 00000 0. 00000
14 K 1S 0. 00000 0. 00000 2.37070
15 K 1 PX 0. 00000 0. 00000 0. 00000
16 K 1 PY 0. 00000 0. 00000 0. 00000
17 K 1Pz 0. 00000 0. 00000 0. 00000
18 K 1 DXX 0. 37453 0. 04638 2.90395
19 K 1 DYY 0. 12506 0.01114 2.90395
20 K 1 Dzz -0.49959 -0.05752 2. 90395
21 K 1 DXY -0.82043 -0.13561 0. 00000
22 K 1 DXz 0.06762  -0.92377 0. 00000
23 K 1 Dyz -0. 22800 0. 35289 0. 00000

Beta Spin Ml ecular Orbital Coefficients
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MO, 1 2 3 4 5
Ei genval ues: -132. 61869 -14.41620 -11.43212 -11.43212 -11.43212
A A A A A
1K 1S - 0. 98642 -0.30411 0. 00000 0. 00000 0. 00000
2K 1S - 0. 04952 1.01725 0. 00000 0. 00000 0. 00000
3 K 1PX 0. 00000 0. 00000 0.97379 0. 08816 0. 14607
4 K 1PY 0. 00000 0. 00000 0. 14377 0. 03170 -0.97760
5K 1Pz 0. 00000 0. 00000 -0. 09186 0.98417 0. 01841
6 K 1S 0. 01022 0. 04599 0. 00000 0. 00000 0. 00000
7 K 1PX 0. 00000 0. 00000 0. 03763 0. 00341 0. 00564
8 K 1PY 0. 00000 0. 00000 0. 00556 0. 00123 -0.03778
9K 1Pz 0. 00000 0. 00000 - 0. 00355 0. 03803 0. 00071
10K 1S - 0. 00310 -0. 00770 0. 00000 0. 00000 0. 00000
11 K 1 PX 0. 00000 0. 00000 -0. 00861 - 0. 00078 -0. 00129
12 K 1 PY 0. 00000 0. 00000 -0. 00127 - 0. 00028 0. 00864
13 K 1 PZ 0. 00000 0. 00000 0. 00081 - 0. 00870 -0. 00016
14 K 1S 0. 00129 0. 00409 0. 00000 0. 00000 0. 00000
15 K 1 PX 0. 00000 0. 00000 0. 00494 0. 00045 0. 00074
16 K 1 PY 0. 00000 0. 00000 0. 00073 0. 00016 - 0. 00496
17 K 1 PZ 0. 00000 0. 00000 - 0. 00047 0. 00499 0. 00009
18 K 1 DXX 0. 00004 - 0. 00092 0. 00000 0. 00000 0. 00000
19 K 1 DYY 0. 00004 - 0. 00092 0. 00000 0. 00000 0. 00000
20 K 1 Dzz 0. 00004 - 0. 00092 0. 00000 0. 00000 0. 00000
21 K 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 K 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 K 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 6 7 8 9 10
Ei genval ues: -1.74263 -0.94712 -0.94712 -0.94712 0. 01099
A A A A A
1K 1S 0. 10012 0. 00000 0. 00000 0. 00000 0. 01388
2K 1S - 0. 38378 0. 00000 0. 00000 0. 00000 -0. 02985
3 K 1PX 0. 00000 0. 27051 -0. 09910 0. 15425 0. 00000
4 K 1PY 0. 00000 -0. 18132 -0. 10392 0. 25122 0. 00000
5K 1Pz 0. 00000 0.02713 0. 29354 0. 14101 0. 00000
6 K 1S 1. 04801 0. 00000 0. 00000 0. 00000 0. 25514
7 K 1PX 0. 00000 - 0. 85254 0. 31233 -0. 48614 0. 00000
8 K 1PY 0. 00000 0.57146 0. 32752 -0. 79175 0. 00000
9K 1Pz 0. 00000 - 0. 08551 -0. 92514 -0. 44442 0. 00000
10K 1S - 0. 04833 0. 00000 0. 00000 0. 00000 1. 05356
11 K 1 PX 0. 00000 -0. 05204 0. 01907 - 0. 02968 0. 00000
12 K 1 PY 0. 00000 0. 03488 0. 01999 - 0. 04833 0. 00000
13 K 1Pz 0. 00000 - 0. 00522 -0. 05648 -0.02713 0. 00000
14 K 1S 0. 01315 0. 00000 0. 00000 0. 00000 -1.56128
15 K 1 PX 0. 00000 0. 02455 - 0. 00899 0. 01400 0. 00000
16 K 1 PY 0. 00000 -0. 01645 - 0. 00943 0. 02280 0. 00000
17 K 1 PZ 0. 00000 0. 00246 0. 02664 0.01280 0. 00000
18 K 1 DXX 0. 02385 0. 00000 0. 00000 0. 00000 -0. 22622
19 K 1 DYY 0. 02385 0. 00000 0. 00000 0. 00000 -0. 22622
20 K 1 Dzz 0. 02385 0. 00000 0. 00000 0. 00000 -0. 22622
21 K 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 K 1 DXZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 K 1 DYz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
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Ei genval ues: 0. 03254 0. 03254 0. 03254 0. 07975 0.12884

A A A A A
1K 1S 0. 00000 0. 00000 0. 00000 -0.01522 0. 00000
2K 1s8 0. 00000 0. 00000 0. 00000 0. 09208 0. 00000
3 K 1PX -0.01259 -0.00161 -0.00903 0. 00000 0. 02749
4 K 1PY 0. 00906 0.00011 -0.01266 0. 00000 -0.07581
5K 1Pz -0. 00137 0.01549 -0.00085 0. 00000 0. 00974
6 K 1S 0. 00000 0. 00000 0. 00000 -0.06258 0. 00000
7 K 1 PX 0. 04420 0. 00564 0. 03169 0. 00000 -0.10320
8 K 1PY -0.03183 -0.00038 0. 04446 0. 00000 0. 28464
9K 1Pz 0. 00481 -0.05439 0. 00297 0. 00000 -0.03656
10 K 1S 0. 00000 0. 00000 0. 00000 4.83743 0. 00000
11 K 1 PX 0. 20651 0. 02635 0. 14805 0. 00000 0. 55893
12 K 1 PY -0.14869 -0.00180 0.20772 0. 00000 -1.54165
13 K 1Pz 0. 02247  -0. 25409 0. 01389 0. 00000 0. 19800
14 K 1S 0. 00000 0. 00000 0. 00000 -2.55294 0. 00000
15 K 1 PX -0.96167 -0.12272 -0.68946 0. 00000 -0.38265
16 K 1 PY 0. 69244 0.00836  -0.96731 0. 00000 1. 05544
17 K 1Pz -0. 10463 1.18325 -0.06467 0. 00000 -0.13556
18 K 1 DXX 0. 00000 0. 00000 0. 00000  -0.91293 0. 00000
19 K 1 DYY 0. 00000 0. 00000 0. 00000 -0.91293 0. 00000
20 K 1 Dzz 0. 00000 0. 00000 0. 00000 -0.91293 0. 00000
21 K 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 K 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 K 1 Dyz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO 16 17 18 19 20
Ei genval ues: 0.12884 0.12884 0.24671 0.24671 0.24671

A A A A A
1K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2K 15s8 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 K 1PX -0.03443 -0.06824 0. 00000 0. 00000 0. 00000
4 K 1PY -0. 02152 -0.01968 0. 00000 0. 00000 0. 00000
5K 1Pz -0. 07035 0. 03942 0. 00000 0. 00000 0. 00000
6 K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 K 1 PX 0.12928 0. 25621 0. 00000 0. 00000 0. 00000
8 K 1PY 0. 08080 0. 07388 0. 00000 0. 00000 0. 00000
9K 1Pz 0.26413 -0.14801 0. 00000 0. 00000 0. 00000
10 K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 K 1 PX -0.70022 -1.38765 0. 00000 0. 00000 0. 00000
12 K 1 PY -0.43760 -0.40014 0. 00000 0. 00000 0. 00000
13 K 1Pz -1. 43055 0.80162 0. 00000 0. 00000 0. 00000
14 K 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
15 K 1 PX 0.47938 0. 95001 0. 00000 0. 00000 0. 00000
16 K 1 PY 0. 29959 0.27394 0. 00000 0. 00000 0. 00000
17 K 1Pz 0.97939  -0.54880 0. 00000 0. 00000 0. 00000
18 K 1 DXX 0. 00000 0. 00000 0. 88655 0. 46068 -0.04138
19 K 1 DYY 0. 00000 0. 00000 -0.84388 0.53440 -0.04770
20 K 1 Dzz 0. 00000 0. 00000 -0.04267 -0.99508 0. 08908
21 K 1 DXY 0. 00000 0. 00000 0. 00664 0. 01423 0. 07688
22 K 1 DXz 0. 00000 0. 00000 -0.00152 0. 02339 0. 25467
23 K 1 Dyz 0. 00000 0. 00000 0. 00003 0. 08516 0. 95983
MO 21 22 23
Ei genval ues: 0. 24671 0. 24671 0. 31966

A A A
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1K 1S 0. 00000 0. 00000 0. 00647
2K 1S 0. 00000 0. 00000 - 0. 00306
3 K 1PX 0. 00000 0. 00000 0. 00000
4 K 1PY 0. 00000 0. 00000 0. 00000
5K 1Pz 0. 00000 0. 00000 0. 00000
6 K 1S 0. 00000 0. 00000 0. 13740
7 K 1PX 0. 00000 0. 00000 0. 00000
8 K 1PY 0. 00000 0. 00000 0. 00000
9K 1Pz 0. 00000 0. 00000 0. 00000
10K 1S 0. 00000 0. 00000 8. 05592
11 K 1 PX 0. 00000 0. 00000 0. 00000
12 K 1 PY 0. 00000 0. 00000 0. 00000
13 K 1 PZ 0. 00000 0. 00000 0. 00000
14 K 1S 0. 00000 0. 00000 -2.27011
15 K 1 PX 0. 00000 0. 00000 0. 00000
16 K 1 PY 0. 00000 0. 00000 0. 00000
17 K 1 PZ 0. 00000 0. 00000 0. 00000
18 K 1 DXX 0. 00932 0. 00069 -2.86187
19 K 1 DYY -0. 00194 0.00134 -2.86187
20 K 1 Dzz -0. 00738 - 0. 00203 -2.86187
21 K 1 DXY - 0. 98145 -0.17491 0. 00000
22 K 1 DXZ 0. 18924 - 0. 94804 0. 00000
23 K 1 DYz 0. 02906 0. 26574 0. 00000

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 3.05 secs.
Total Vall tinme: 0 mins. 3.57 secs.

Cal cul ation finished: Fri Sep 18 13:40:56 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.08 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK
(Job run on hutton)

Calculation started: Fri Sep 18 13:42:28 1998

Run type: Single point energy
Mbdel : RHF/ 3-21G *)
Nunber of shells: 6

1 S shells

4 SP shells

1 6D shells
Nunber of basis functions: 23
Nunber of electrons: 20
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 0
Spin multiplicity: 1

Cartesi an Coordi nates (Angstrons)
VA

At om Label X Y

Rel ease 5.0.1

Ca Cal 0. 0000000 2. 0502961 -2.0786987

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

RHF direct SCF procedure requested
Energy converged to -.40E-11 in 13 cycles
E(HF) = -673. 4185120 a. u.

Cl osed-Shell Mol ecular Orbital Coefficients

MO, 1 2 3
Ei genval ues: -148. 37255 -16.75401 -13. 54347
A A A
1Ca 1S 0. 98577 0. 30637 0. 00000
2C 1S 0. 05167 -1. 01371 0. 00000
3 C 1PX 0. 00000 0. 00000 0. 97963
4 Ca 1 PY 0. 00000 0. 00000 0. 07091
5C 1Pz 0. 00000 0. 00000 - 0. 10097
6 Ca 1S -0. 01415 - 0. 05528 0. 00000
7 Ca 1 PX 0. 00000 0. 00000 0. 03953
8§ Ca 1 PY 0. 00000 0. 00000 0. 00286
9C 1Pz 0. 00000 0. 00000 - 0. 00407
10Ca 1S 0. 02954 0.07627 0. 00000
11 Ca 1 PX 0. 00000 0. 00000 - 0. 00992
12 Ca 1 PY 0. 00000 0. 00000 -0. 00072
13 Ca 1 PZ 0. 00000 0. 00000 0. 00102
14 Ca 1S - 0. 00027 - 0. 00232 0. 00000
15 Ca 1 PX 0. 00000 0. 00000 0. 00551
16 Ca 1 PY 0. 00000 0. 00000 0. 00040
17 Ca 1 PZ 0. 00000 0. 00000 - 0. 00057
18 Ca 1 DXX -0.01188 - 0. 02966 0. 00000
19 Ca 1 DYY -0.01188 - 0. 02966 0. 00000
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20 Ca 1 Dzz -0.01188 - 0. 02966 0. 00000 0. 00000 0. 00000
21 Ca 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 Ca 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 Ca 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 6 7 8 9 10
Ei genval ues: -2.24619 -1. 33738 -1.33738 -1. 33738 - 0. 19500
A A A A A
1Ca 1S 0. 10611 0. 00000 0. 00000 0. 00000 0. 02536
2C 1S - 0. 40365 0. 00000 0. 00000 0. 00000 - 0. 09245
3 C 1PX 0. 00000 0. 21830 0. 27352 -0. 00279 0. 00000
4 Ca 1 PY 0. 00000 - 0. 26357 0. 20938 - 0. 09570 0. 00000
5C 1Pz 0. 00000 -0. 07313 0. 06180 0. 33661 0. 00000
6 Ca 1S 1.05482 0. 00000 0. 00000 0. 00000 0. 31569
7 Ca 1 PX 0. 00000 - 0. 64554 -0. 80884 0. 00826 0. 00000
8§ Ca 1 PY 0. 00000 0. 77944 -0. 61919 0. 28300 0. 00000
9C 1Pz 0. 00000 0. 21624 -0. 18275 - 0. 99541 0. 00000
10Ca 1S 0. 01567 0. 00000 0. 00000 0. 00000 -0.66710
11 Ca 1 PX 0. 00000 - 0. 03667 - 0. 04594 0. 00047 0. 00000
12 Ca 1 PY 0. 00000 0. 04427 -0. 03517 0.01608 0. 00000
13 Ca 1 PZ 0. 00000 0.01228 -0.01038 -0. 05654 0. 00000
14 Ca 1S - 0. 00950 0. 00000 0. 00000 0. 00000 -0. 40793
15 Ca 1 PX 0. 00000 0. 01492 0. 01869 - 0. 00019 0. 00000
16 Ca 1 PY 0. 00000 -0. 01801 0. 01431 - 0. 00654 0. 00000
17 Ca 1 PZ 0. 00000 - 0. 00500 0. 00422 0. 02300 0. 00000
18 Ca 1 DXX 0. 00365 0. 00000 0. 00000 0. 00000 0. 00205
19 Ca 1 DYy 0. 00365 0. 00000 0. 00000 0. 00000 0. 00205
20 Ca 1 Dzz 0. 00365 0. 00000 0. 00000 0. 00000 0. 00205
21 Ca 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 Ca 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 Ca 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: 0. 02213 0. 02213 0. 02213 0.10012 0. 14262
A A A A A
1Ca 1S 0. 00000 0. 00000 0. 00000 0.01158 0. 00000
2C 1S 0. 00000 0. 00000 0. 00000 -0. 09517 0. 00000
3 C 1PX 0. 03027 0. 02186 -0. 02035 0. 00000 0. 02403
4 Ca 1 PY -0. 02173 0. 03600 0. 00634 0. 00000 -0. 08619
5C 1Pz -0. 02049 - 0. 00589 - 0. 03680 0. 00000 -0. 01988
6 Ca 1S 0. 00000 0. 00000 0. 00000 -0. 03401 0. 00000
7 Cd 1 PX -0. 10517 -0. 07596 0.07072 0. 00000 -0.08711
8§ Ca 1 PY 0. 07552 - 0. 12508 -0. 02203 0. 00000 0. 31245
9C 1Pz 0.07119 0. 02046 0. 12785 0. 00000 0. 07208
10Ca 1S 0. 00000 0. 00000 0. 00000 -1. 63269 0. 00000
11 Ca 1 PX 0. 09990 0.07215 -0.06717 0. 00000 0. 43475
12 Ca 1 PY -0.07173 0.11880 0. 02093 0. 00000 -1.55928
13 Ca 1 PZ -0. 06762 - 0. 01943 -0.12144 0. 00000 - 0. 35970
14 Ca 1S 0. 00000 0. 00000 0. 00000 2.10779 0. 00000
15 Ca 1 PX 0. 63579 0. 45918 -0.42753 0. 00000 - 0. 35450
16 Ca 1 PY - 0. 45652 0. 75612 0. 13320 0. 00000 1.27146
17 Ca 1 PZ - 0. 43037 -0.12369 -0.77288 0. 00000 0. 29331
18 Ca 1 DXX 0. 00000 0. 00000 0. 00000 -0. 18135 0. 00000
19 Ca 1 DYy 0. 00000 0. 00000 0. 00000 -0. 18135 0. 00000
20 Ca 1 Dzz 0. 00000 0. 00000 0. 00000 -0. 18135 0. 00000
21 Ca 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 Ca 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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23 Ca 1 Dyz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO 16 17 18 19 20

Ei genval ues: 0.14262 0.14262 0. 20849 0.20849 0. 20849

A A A A A

1Ca 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
2Ca 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
3 Ca 1PX -0. 06279 0. 06231 0. 00000 0. 00000 0. 00000
4 Ca 1 PY -0. 03114 0. 00187 0. 00000 0. 00000 0. 00000
5Ca 1Pz 0. 05908 0. 06721 0. 00000 0. 00000 0. 00000
6 Ca 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
7 Ca 1 PX 0.22761  -0.22586 0. 00000 0. 00000 0. 00000
8 Ca 1 PY 0.11286 -0.00678 0. 00000 0. 00000 0. 00000
9 Ca 1Pz -0.21416  -0. 24362 0. 00000 0. 00000 0. 00000
10 Ca 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
11 Ca 1 PX -1.13588 1.12718 0. 00000 0. 00000 0. 00000
12 Ca 1 PY -0. 56325 0. 03381 0. 00000 0. 00000 0. 00000
13 Ca 1Pz 1.06878 1. 21577 0. 00000 0. 00000 0. 00000
14 Ca 1S 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
15 Ca 1 PX 0.92621  -0.91912 0. 00000 0. 00000 0. 00000
16 Ca 1 PY 0.45928 -0.02757 0. 00000 0. 00000 0. 00000
17 Ca 1 Pz -0.87149  -0.99135 0. 00000 0. 00000 0. 00000
18 Ca 1 DXX 0. 00000 0. 00000 -0.00002 0.26088 -0.54823
19 Ca 1 DYY 0. 00000 0. 00000 -0.00002 0. 24900 0. 55683
20 Ca 1 Dzz 0. 00000 0. 00000 0. 00004 -0.50988 -0.00860
21 Ca 1 DXY 0. 00000 0. 00000 0.79372 -0.31751 -0.37227
22 Ca 1 DXz 0. 00000 0. 00000 0.48871 0. 73999 0.11206
23 Ca 1 Dyz 0. 00000 0. 00000 0.36217 -0.30261 0. 66463
MO 21 22 23

Ei genval ues: 0. 20849 0. 20849 0. 65804

A A A

1Ca 1S 0. 00000 0. 00000 -0.05185

2Ca 1S 0. 00000 0. 00000 0.21729

3 Ca 1 PX 0. 00000 0. 00000 0. 00000

4 Ca 1 PY 0. 00000 0. 00000 0. 00000

5Ca 1Pz 0. 00000 0. 00000 0. 00000

6 Ca 1S 0. 00000 0. 00000 -0.61190

7 Ca 1 PX 0. 00000 0. 00000 0. 00000

8 Ca 1 PY 0. 00000 0. 00000 0. 00000

9 Ca 1Pz 0. 00000 0. 00000 0. 00000

10 Ca 1S 0. 00000 0. 00000 5.17118

11 Ca 1 PX 0. 00000 0. 00000 0. 00000

12 Ca 1 PY 0. 00000 0. 00000 0. 00000

13 Ca 1Pz 0. 00000 0. 00000 0. 00000

14 Ca 1S 0. 00000 0. 00000 0. 31059

15 Ca 1 PX 0. 00000 0. 00000 0. 00000

16 Ca 1 PY 0. 00000 0. 00000 0. 00000

17 Ca 1 Pz 0. 00000 0. 00000 0. 00000

18 Ca 1 DXX -0.66162  -0.44005 -2.41551

19 Ca 1 DYY 0.67191  -0.42009 -2.41551
20 Ca 1 Dzz -0. 01029 0.86014 -2.41551
21 Ca 1 DXY 0.30847 -0.18829 0. 00000
22 Ca 1 DXz -0. 09283 0. 43864 0. 00000
23 Ca 1 Dyz -0.55077 -0.17935 0. 00000

** Archive file witten to unit 12 **
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Total Cpu tine: 0 mins. 4.14 secs.
Total Vall tine: 0 mins. 4.64 secs.

Cal culation finished: Fri Sep 18 13:42:33 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.06 secs.
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SPARTAN AB | NI TI O PROGRAM SA / R4K

(Job run on hutton)

Rel ease 5.0.1

Calcul ation started: Fri Sep 18 13:41:23 1998

Run type: Single point energy

Model : RHF/ 3-21Q3 *)
Nunber of shells: 6
1 S shells
4 SP shells
1 6D shells
Nunber of basis functions:
Nunber of electrons: 18

23

Use of nol ecul ar synmetry di sabl ed

Mol ecul ar char ge: 1
Spin multiplicity: 1

At om Label X

K K1

Point Goup = C1L Oder =

Thi s system has

0. 0000000

0. 3727813

1 Nsynop =
0 degrees of freedom

RHF direct SCF procedure requested

Energy converged to -.60E-09 in

E(HF) =

-596. 0068253 a. u.

C osed- Shel |l Mol ecular O bital

MO 1
Ei genval ues: -132. 84130
A
1K 1S -0. 98642
2K 1s8 -0. 04952
3 K 1PX 0. 00000
4 K 1PY 0. 00000
5K 1Pz 0. 00000
6 K 1S 0. 01022
7 K 1PX 0. 00000
8 K 1PY 0. 00000
9K 1Pz 0. 00000
10 K 1S -0. 00310
11 K 1 PX 0. 00000
12 K 1 PY 0. 00000
13 K 1Pz 0. 00000
14 K 1S 0. 00129
15 K 1 PX 0. 00000
16 K 1 PY 0. 00000
17 K 1Pz 0. 00000
18 K 1 DXX 0. 00004
19 K 1 DYY 0. 00004
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1
(I
N

eNeololololololololololoNololoNoNol e}

1

7 cycl es

2

. 63736

. 30412
. 01726
. 00000
. 00000
. 00000
. 04596
. 00000
. 00000
. 00000
. 00759
. 00000
. 00000
. 00000
. 00404
. 00000
. 00000
. 00000
. 00095
. 00095

Coefficients

1
[EEN
=

ceololoolololololojlolololololoNoNeNe]

Cartesi an Coordi nates (Angstrons)
VA

1. 3078904
3 4
. 65344 -11.65344
A A
. 00000 0. 00000
. 00000 0. 00000
. 53223 - 0. 81208
. 22304 0.07398
. 80274 0. 55898
. 00000 0. 00000
. 02054 -0. 03134
. 00861 0. 00286
. 03098 0. 02157
. 00000 0. 00000
. 00468 0.00714
. 00196 - 0. 00065
. 00706 -0. 00491
. 00000 0. 00000
. 00268 - 0. 00409
. 00112 0. 00037
. 00404 0. 00281
. 00000 0. 00000
. 00000 0. 00000

[eNolololololoNeoNeNe)

. 65344

. 00000
. 00000
. 18618
. 96031
. 14338
. 00000
. 00719
. 03706
. 00553
. 00000
. 00164
. 00844
. 00126
. 00000
. 00094
. 00483
. 00072
. 00000
. 00000
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20 K 1 Dzz
21 K 1 DXY
22 K 1 DXZ
23 K 1 DYZ
MO

Ei genval ues:

1K 1S
2K 1S

3 K 1PX
4 K 1PY
5K 1Pz
6 K 1S

7 K 1PX
8 K 1PY
9K 1Pz
10K 1S
11 K 1 PX
12 K 1 PY
13 K 1 PZ
14 K 1S
15 K 1 PX
16 K 1 PY
17 K 1 PZ
18 K 1 DXX
19 K 1 DYY
20 K 1 Dzz
21 K 1 DXY
22 K 1 DXZ
23 K 1 DYz

Ei genval ues:

1K 1S
2K 1S

3 K 1PX
4 K 1PY
5K 1Pz
6 K 1S

7 K 1PX
8 K 1PY
9K 1Pz
10K 1S
11 K 1 PX
12 K 1 PY
13 K 1 PZ
14 K 1S
15 K 1 PX
16 K 1 PY
17 K 1 PZ
18 K 1 DXX
19 K 1 DYY
20 K 1 Dzz
21 K 1 DXY
22 K 1 DXZ
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cloleoNel

cleololoolojololoojololololololo) JollololNeNel

eololoololololoojlololololololoNoNoNoNoe N

. 00004
. 00000
. 00000
. 00000

6

. 96054

. 10013
. 38383
. 00000
. 00000
. 00000
. 04826
. 00000
. 00000
. 00000
. 04678
. 00000
. 00000
. 00000
. 01273
. 00000
. 00000
. 00000
. 02290
. 02290
. 02290
. 00000
. 00000
. 00000

11

. 09531

. 00000
. 00000
. 02905
. 03426
. 01259
. 00000
. 10716
. 12637
. 04646
. 00000
. 27333
. 32233
. 11850
. 00000
. 39012
. 46006
. 16913
. 00000
. 00000
. 00000
. 00000
. 00000

eNoNoNel

eNeololoololoNolololololololololololoNoNoNoNe!

cNeolololololoNololololoNolololoNoNoloNoNoNe)

. 00095
. 00000
. 00000
. 00000

. 16434

. 00000
. 00000
. 12280
. 11285
. 28129
. 00000
. 38713
. 35576
. 88677
. 00000
. 02168
. 01992
. 04965
. 00000
. 01006
. 00925
. 02305
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

12

. 09531

. 00000
. 00000
. 03619
. 02912
. 00426
. 00000
. 13351
. 10744
. 01570
. 00000
. 34052
. 27403
. 04004
. 00000
. 48601
. 39112
. 05715
. 00000
. 00000
. 00000
. 00000
. 00000

eloleoNel

clololoololololoojololololololololololoNeNel

elolololololololoojololololololoNoloNoNoeNe)

. 00000
. 00000
. 00000
. 00000

. 16434

. 00000
. 00000
. 27233
. 09213
. 15585
. 00000
. 85852
. 29043
. 49132
. 00000
. 04807
. 01626
. 02751
. 00000
. 02232
. 00755
. 01277
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

13

. 09531

. 00000
. 00000
. 00474
. 01242
. 04471
. 00000
. 01748
. 04582
. 16495
. 00000
. 04457
. 11687
. 42071
. 00000
. 06362
. 16681
. 60048
. 00000
. 00000
. 00000
. 00000
. 00000

eNoNoNe

eNololoNololoNolololololololololoNoloNoNoNoNe!

OQOO0OO0OOOOONOOOWOOOOOOOOOo

. 00000
. 00000
. 00000
. 00000

. 16434

. 00000
. 00000
. 13303
. 29277
. 05938
. 00000
. 41937
. 92297
. 18721
. 00000
. 02348
. 05168
. 01048
. 00000
. 01090
. 02399
. 00487
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

14

. 04627

. 00828
. 06939
. 00000
. 00000
. 00000
. 03915
. 00000
. 00000
. 00000
. 81234
. 00000
. 00000
. 00000
. 68629
. 00000
. 00000
. 00000
. 57104
. 57104
. 57104
. 00000
. 00000

eNoleoNe

clololoololololoojololololololololololoNeNel

elolololololol Jeolojol JNeolojojolololoNoNoeNe)

. 00000
. 00000
. 00000
. 00000

10

. 14612

. 01935
. 06647
. 00000
. 00000
. 00000
. 26370
. 00000
. 00000
. 00000
. 68069
. 00000
. 00000
. 00000
. 43319
. 00000
. 00000
. 00000
. 02753
. 02753
. 02753
. 00000
. 00000
. 00000

15

. 01763

. 00000
. 00000
. 05983
. 02780
. 01143
. 00000
. 22659
. 10526
. 04330
. 00000
. 44130
. 66955
. 27543
. 00000
. 35571
. 62979
. 25907
. 00000
. 00000
. 00000
. 00000
. 00000
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23 K 1 DYz
MO

Ei genval ues:

1K 1S
2K 1S

3 K 1PX
4 K 1PY
5K 1Pz
6 K 1S

7 K 1PX
8 K 1PY
9K 1Pz
10K 1S
11 K 1 PX
12 K 1 PY
13 K 1Pz
14 K 1S
15 K 1 PX
16 K 1 PY
17 K 1 PZ
18 K 1 DXX
19 K 1 DYY
20 K 1 Dzz
21 K 1 DXY
22 K 1 DXZ
23 K 1 DYz

Ei genval ues:

1K 1S
2K 1S

3 K 1PX
4 K 1PY
5K 1Pz
6 K 1S

7 K 1PX
8 K 1PY
9K 1Pz
10K 1S
11 K 1 PX
12 K 1 PY
13 K 1Pz
14 K 1S
15 K 1 PX
16 K 1 PY
17 K 1 PZ
18 K 1 DXX
19 K 1 DYY
20 K 1 DzzZ
21 K 1 DXY
22 K 1 DXZ
23 K 1 DYz

** Archive file witten to unit 12 **
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0.

1
o

cololololojo) Jeolojol JlelojololololololoNeNe

cleololoolojololoojololololololololololoNeNel

00000

16

. 01763

. 00000
. 00000
. 02718
. 06091
. 00584
. 00000
. 10294
. 23068
. 02212
. 00000
. 65476
. 46732
. 14067
. 00000
. 61587
. 38018
. 13231
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

21

. 05446

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 86355
. 34511
. 36768

eNeolololololoNoloololoNololololololoNoNoNoNe!

cNololoNool JNeololol JleolololololololoNoloNoNe!

. 00000

17

. 01763

. 00000
. 00000
. 01283
. 00058
. 06572
. 00000
. 04857
. 00218
. 24887
. 00000
. 30896
. 01389
. 58299
. 00000
. 29061
. 01307
. 48898
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

22

. 05446

A

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00006
. 00018
. 00012
. 50410
. 60985
. 61153

OQOONNNOOONOOOMWMOOOOOOOOO

clololololojololoojolololololololololololNoNel

. 00000

18

. 05446

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 93848
. 17018
. 76830
. 00000
. 00000
. 00000

23

. 17578

. 00437
. 00928
. 00000
. 00000
. 00000
12771
. 00000
. 00000
. 00000
. 62620
. 00000
. 00000
. 00000
. 58935
. 00000
. 00000
. 00000
. 95772
. 95772
. 95772
. 00000
. 00000
. 00000

cNeolololololoNoloololoNololololololoNoloNoNe!

. 00000

19

. 05446

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 34532
. 98539
. 64007
. 00018
. 00471
. 00485

cololoololololoojololololololololololoNoNel

. 00000

20

. 05446

. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00233
. 00666
. 00433
. 01318
. 71341
. 70059
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O mns. 2.31 secs.

Total Cpu tine:
2.64 secs.

Total Wall tine: 0 m ns.

Cal culation finished: Fri Sep 18 13:41:25 1998

SPARTAN PROPERTI ES PACKACGE: SA / R4K Rel ease 5.0.1

Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.07 secs.
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SPARTAN AB | NI TI O PROGRAM SA / RAK Rel ease 5.0.1
(Job run on hutton)

Calculation started: Fri Sep 18 13:43:02 1998

Run type: Single point energy
Model : UHF/ 3-21G( *)
Nunber of shells: 6

1 S shells

4 SP shells

1 6D shells
Nunber of basis functions: 23
Nunber of electrons: 19
Use of nol ecul ar synmetry di sabl ed
Mol ecul ar char ge: 1
Spin multiplicity: 2

Cartesi an Coordi nates (Angstrons)
At om Label X Y z

Ca Cal - 0. 0000001 2. 0502961 -2.0786987

Point Goup = CL Oder = 1 Nsynop = 1
Thi s system has 0 degrees of freedom

UHF direct SCF procedure requested
Energy converged to 0.28E-09 in 12 cycles <S**2> = 0.7502
E(HF) = -673. 2308061 a. u.

Al pha Spin Ml ecular Orbital Coefficients

MO, 1 2 3 4 5
Ei genval ues: -148. 62398 -17.00369 -13.79276 -13.79276 -13.79276
A A A A A

1Ca 1S - 0. 98577 - 0. 30638 0. 00000 0. 00000 0. 00000
2C 1S - 0. 05167 1. 01375 0. 00000 0. 00000 0. 00000
3 C 1PX 0. 00000 0. 00000 0. 36508 0. 86546 - 0. 30435
4 Ca 1 PY 0. 00000 0. 00000 - 0. 83873 0. 18215 -0. 48814
5C 1Pz 0. 00000 0. 00000 -0. 37171 0. 43902 0. 80251
6 Ca 1S 0. 01415 0. 05518 0. 00000 0. 00000 0. 00000
7 Ca 1 PX 0. 00000 0. 00000 0.01471 0. 03487 -0. 01226
8§ Ca 1 PY 0. 00000 0. 00000 - 0. 03380 0.00734 -0. 01967
9C 1Pz 0. 00000 0. 00000 -0. 01498 0.01769 0. 03234
10Ca 1S -0. 02954 -0. 07607 0. 00000 0. 00000 0. 00000
11 Ca 1 PX 0. 00000 0. 00000 -0. 00368 -0. 00873 0. 00307
12 Ca 1 PY 0. 00000 0. 00000 0. 00846 -0. 00184 0. 00492
13 Ca 1 PZ 0. 00000 0. 00000 0. 00375 - 0. 00443 - 0. 00809
14 Ca 1S 0. 00027 0. 00234 0. 00000 0. 00000 0. 00000
15 Ca 1 PX 0. 00000 0. 00000 0. 00204 0. 00484 -0. 00170
16 Ca 1 PY 0. 00000 0. 00000 - 0. 00469 0. 00102 -0. 00273
17 Ca 1 PZ 0. 00000 0. 00000 - 0. 00208 0. 00245 0. 00448
18 Ca 1 DXX 0.01188 0. 02957 0. 00000 0. 00000 0. 00000
19 Ca 1 DYY 0.01188 0. 02957 0. 00000 0. 00000 0. 00000
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20 Ca 1 Dzz 0.01188 0. 02957 0. 00000 0. 00000 0. 00000
21 Ca 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 Ca 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 Ca 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 6 7 8 9 10
Ei genval ues: -2.49327 -1.58201 -1.58201 -1.58201 - 0. 41543
A A A A A
1Ca 1S -0. 10620 0. 00000 0. 00000 0. 00000 -0. 02863
2C 1S 0. 40404 0. 00000 0. 00000 0. 00000 0. 11428
3 C 1PX 0. 00000 -0. 27504 -0. 12259 0.17850 0. 00000
4 Ca 1 PY 0. 00000 - 0. 20319 0. 04637 -0. 28125 0. 00000
5C 1Pz 0. 00000 0.07486 - 0. 32459 -0.10759 0. 00000
6 Ca 1S -1. 05597 0. 00000 0. 00000 0. 00000 - 0. 32547
7 Ca 1 PX 0. 00000 0. 81352 0. 36261 -0. 52797 0. 00000
8§ Ca 1 PY 0. 00000 0. 60101 -0.13714 0. 83189 0. 00000
9C 1Pz 0. 00000 -0. 22141 0. 96008 0. 31824 0. 00000
10Ca 1S -0. 00706 0. 00000 0. 00000 0. 00000 1.11710
11 Ca 1 PX 0. 00000 0. 04459 0. 01987 -0. 02894 0. 00000
12 Ca 1 PY 0. 00000 0. 03294 -0. 00752 0. 04559 0. 00000
13 Ca 1 PZ 0. 00000 -0. 01213 0. 05262 0.01744 0. 00000
14 Ca 1S 0. 00877 0. 00000 0. 00000 0. 00000 0. 05669
15 Ca 1 PX 0. 00000 -0.01814 - 0. 00809 0.01177 0. 00000
16 Ca 1 PY 0. 00000 -0. 01340 0. 00306 -0. 01855 0. 00000
17 Ca 1 PZ 0. 00000 0. 00494 -0. 02141 -0. 00710 0. 00000
18 Ca 1 DXX - 0. 00653 0. 00000 0. 00000 0. 00000 -0. 05737
19 Ca 1 DYy - 0. 00653 0. 00000 0. 00000 0. 00000 -0. 05737
20 Ca 1 Dzz - 0. 00653 0. 00000 0. 00000 0. 00000 -0. 05737
21 Ca 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 Ca 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
23 Ca 1 DYZ 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
MO, 11 12 13 14 15
Ei genval ues: - 0. 14450 - 0. 14450 - 0. 14450 - 0. 04869 - 0. 01587
A A A A A
1Ca 1S 0. 00000 0. 00000 0. 00000 -0. 00977 0. 00000
2C 1S 0. 00000 0. 00000 0. 00000 0. 08925 0. 00000
3 C 1PX 0. 05099 0.04718 0. 01419 0. 00000 0. 06447
4 Ca 1 PY 0. 02561 -0. 00793 - 0. 06564 0. 00000 0. 03034
5C 1Pz -0. 04209 0. 05233 -0. 02274 0. 00000 -0. 00129
6 Ca 1S 0. 00000 0. 00000 0. 00000 0. 05520 0. 00000
7 Cd 1 PX -0. 18075 -0.16724 - 0. 05031 0. 00000 - 0. 23595
8§ Ca 1 PY -0. 09078 0. 02811 0. 23268 0. 00000 -0.11104
9C 1Pz 0. 14920 - 0. 18550 0. 08062 0. 00000 0. 00471
10Ca 1S 0. 00000 0. 00000 0. 00000 1.76964 0. 00000
11 Ca 1 PX 0. 50300 0. 46542 0. 14002 0. 00000 1. 36614
12 Ca 1 PY 0. 25263 -0. 07823 -0. 64753 0. 00000 0. 64294
13 Ca 1 PZ -0. 41521 0.51623 -0. 22436 0. 00000 -0.02725
14 Ca 1S 0. 00000 0. 00000 0. 00000 -2.12677 0. 00000
15 Ca 1 PX 0. 27076 0. 25053 0. 07537 0. 00000 -1.42594
16 Ca 1 PY 0. 13599 -0. 04211 - 0. 34856 0. 00000 -0.67108
17 Ca 1 PZ -0. 22351 0. 27788 -0. 12077 0. 00000 0. 02844
18 Ca 1 DXX 0. 00000 0. 00000 0. 00000 0. 04931 0. 00000
19 Ca 1 DYy 0. 00000 0. 00000 0. 00000 0. 04931 0. 00000
20 Ca 1 Dzz 0. 00000 0. 00000 0. 00000 0. 04931 0. 00000
21 Ca 1 DXY 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
22 Ca 1 DXz 0. 00000 0. 00000 0. 00000 0. 00000 0. 00000
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0.

23 Ca 1 DYZ
MO

Ei genval ues:

1Ca 1S
2C 1S

3 C 1PX
4 Ca 1 PY
5C 1Pz
6 Ca 1S

7 Cd 1 PX
8§ Ca 1 PY
9C 1Pz
10C 1S
11 Ca 1 PX
12 Ca 1 PY
13 Ca 1 PZ
14 Ca 1S
15 Ca 1 PX
16 Ca 1 PY
17 Ca 1 PZ
18 Ca 1 DXX
19 Ca 1 DYy
20 Ca 1 Dzz
21 Ca 1 DXY
22 Ca 1 DXz
23 Ca 1 DYZ

Ei genval ues:

1Ca 1S
2C 1S

3 C 1PX
4 Ca 1 PY
5C 1Pz
6 Ca 1S

7 Cd 1 PX
8§ Ca 1 PY
9C 1Pz
10Ca 1S
11 Ca 1 PX
12 Ca 1 PY
13 Ca 1 PZ
14 Ca 1S
15 Ca 1 PX
16 Ca 1 PY
17 Ca 1 PZ
18 Ca 1 DXX
19 Ca 1 DYy
20 Ca 1 Dzz
21 Ca 1 DXY
22 Ca 1 DXz
23 Ca 1 DYZ

Beta Spin Ml ecular Obital
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cleololoolojololoojololololololololololoNeNel

o
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. 00000
. 00000
. 00688
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. 00000
. 02519
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. 00000
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. 04398
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. 31489
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. 04838
. 00718
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Ei genval ues:

1Ca 1S
2C 1S

3 C 1PX
4 Ca 1 PY
5C 1Pz
6 Ca 1S

7 Ca 1 PX
8§ Ca 1 PY
9C 1Pz
10Ca 1S
11 Ca 1 PX
12 Ca 1 PY
13 Ca 1 PZ
14 Ca 1S
15 Ca 1 PX
16 Ca 1 PY
17 Ca 1 PZ
18 Ca 1 DXX
19 Ca 1 DYy
20 Ca 1 Dzz
21 Ca 1 DXY
22 Ca 1 DXz
23 Ca 1 DYZ

Ei genval ues:

1Ca 1S
2C 1S

3 C 1PX
4 Ca 1 PY
5C 1Pz
6 Ca 1S

7 Cd 1 PX
8§ Ca 1 PY
9C 1Pz
10Ca 1S
11 Ca 1 PX
12 Ca 1 PY
13 Ca 1 PZ
14 Ca 1S
15 Ca 1 PX
16 Ca 1 PY
17 Ca 1 PZ
18 Ca 1 DXX
19 Ca 1 DYy
20 Ca 1 Dzz
21 Ca 1 DXY
22 Ca 1 DXz
23 Ca 1 DYZ
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. 00000
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. 00000
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. 01977
. 03197
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. 00493
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. 01366
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Ei genval ues:

1Ca 1S
2C 1S

3 C 1PX
4 Ca 1 PY
5C 1Pz
6 Ca 1S

7 Cd 1 PX
8§ Ca 1 PY
9C 1Pz
10C 1S
11 Ca 1 PX
12 Ca 1 PY
13 Ca 1 PZ
14 Ca 1S
15 Ca 1 PX
16 Ca 1 PY
17 Ca 1 PZ
18 Ca 1 DXX
19 Ca 1 DYy
20 Ca 1 Dzz
21 Ca 1 DXY
22 Ca 1 DXz
23 Ca 1 DYZ

Ei genval ues:

1Ca 1S
2C 1S

3 C 1PX
4 Ca 1 PY
5C 1Pz
6 Ca 1S

7 Ca 1 PX
8§ Ca 1 PY
9C 1Pz
10C 1S
11 Ca 1 PX
12 Ca 1 PY
13 Ca 1 PZ
14 Ca 1S
15 Ca 1 PX
16 Ca 1 PY
17 Ca 1 PZ
18 Ca 1 DXX
19 Ca 1 DYy
20 Ca 1 Dzz
21 Ca 1 DXY
22 Ca 1 DXz
23 Ca 1 DYZ

Ei genval ues:
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. 00000
. 00000
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. 00000
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. 00000
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. 00158

. 00000
. 00000
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. 07444
. 00000
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. 00000
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. 00199
. 00003
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. 50005
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. 10475
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. 00000
. 00428
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. 00000
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. 00000
. 00000
. 00000
. 12048
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. 00000
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. 00037
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. 00158

. 00000
. 00000
. 04428
. 06273
. 02843
. 00000
. 16185
. 22930
. 10391
. 00000
. 87396
. 23817
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. 00000
. 79794
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. 51229
. 00000
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. 00000
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. 00000
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. 00000
. 00085
. 29638
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. 50140
. 26455
. 74910
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1Ca 1S 0. 00000 0. 00000 - 0. 05192
2C 1S 0. 00000 0. 00000 0. 21622
3 C 1PX 0. 00000 0. 00000 0. 00000
4 Ca 1 PY 0. 00000 0. 00000 0. 00000
5C 1Pz 0. 00000 0. 00000 0. 00000
6 Ca 1S 0. 00000 0. 00000 -0.61688
7 Ca 1 PX 0. 00000 0. 00000 0. 00000
8§ Ca 1 PY 0. 00000 0. 00000 0. 00000
9C 1Pz 0. 00000 0. 00000 0. 00000
10Ca 1S 0. 00000 0. 00000 5. 13348
11 Ca 1 PX 0. 00000 0. 00000 0. 00000
12 Ca 1 PY 0. 00000 0. 00000 0. 00000
13 Ca 1 PZ 0. 00000 0. 00000 0. 00000
14 Ca 1S 0. 00000 0. 00000 0. 36773
15 Ca 1 PX 0. 00000 0. 00000 0. 00000
16 Ca 1 PY 0. 00000 0. 00000 0. 00000
17 Ca 1 PZ 0. 00000 0. 00000 0. 00000
18 Ca 1 DXX - 0. 00296 0. 99999 -2.41928
19 Ca 1 DYy -0. 81209 - 0. 50266 -2.41928
20 Ca 1 Dzz 0. 81505 -0. 49733 -2.41928
21 Ca 1 DXY -0. 18228 - 0. 00047 0. 00000
22 Ca 1 DXz 0. 09565 0. 00185 0. 00000
23 Ca 1 DYZ 0. 27402 - 0. 00069 0. 00000

** Archive file witten to unit 12 **

Total Cpu tine: 0 mins. 4.03 secs.
Total Vall tinme: 0 mins. 4.57 secs.

Cal cul ation finished: Fri Sep 18 13:43:07 1998
SPARTAN PROPERTI ES PACKAGE: SA / R4K Rel ease 5.0.1
Atom 1 is unattached
Unable to type atom 1 for Ghose/ Crippen anal ysi s

Total Cpu tine: 0 mins. 0.08 secs.
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	ONLGLKCMJJJLEEDJANFCFAABDCFDEAAM: 
	form1: 
	x: 
	f1: 3
	f2: Dr. O.
	f3: owensp@winthrop.edu
	f4: PCHEM Ionization Lab Notes
	f5: September 20, 1998 at 12:06:56
	f6: 
	f7: 
	f8: Re: PCHEM Ionization Lab Notes
	f9:  : 1. I have created a web page of my output files for the : ionization energy lab.  If you need to go back and check : if you chose the correct HOMO, you may refer to this. : The address is:  :  http://chemistry.winthrop.edu/owens/results/results.html  : I have also put a link to it from the pchem home page.  : 2. Alpha and beta are the two designations for electron spin.  : 3.  If all electrons are paired, the atom is considered a : "closed shell" and the software automatically does a : "restricted H-F calculation". What this means is that both  : alpha and beta spin electrons have the same spatial distribution.  : 4.  If there are any unpaired electrons, an "unrestricted HF (UHF) : calculation is done.  The alpha and beta electrons can then have different  : spatial distributions--if they actually do then we would : expect them to have different energies (eigenvalues).  : 5.  As you are going through and selecting the HOMO's, please  : notice the energies for orbitals in partially filled : subshells--it should make sense to you if you think about it. : By the first test, you should understand this....  : 6.  You can pick the experimental IE's off the NIST webbook. : A link to that is on the pchem home page.. : It makes things easier if you copy and then paste the : values directly into a spreadsheet. You can edit the url : by just changing the element letters to speed up looking : up different elements.  Use the Eval value for the IE.  : Hope all this helps--if you have questions, please post them : for all to see.  : Have a great week!!  : Dr. O.  : PS I have a list of chem majors on our web page now (first item under : news--if your email address is not listed, please send : it to me and I will update it.  :  :    
	f10: 
	f11: 
	f12: 

	f13: 
	f14: 




