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1) MO06 geometries and energies for all optimized minima and transition structures (S2-S31)
2) B3LYP geometries and energies for all optimized minima and transition structures (S32-S61)
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1) MO06 geometries and energies for all optimized minima and transition structures (S2-S31)

Species Al

HF energy =-1468.03096128

No imaginary frequency

Zero-point correction = 0.559983 (Hartree/Particle)
Thermal correction to Energy = 0.594742

Thermal correction to Enthalpy = 0.595686

Thermal correction to Gibbs Free Energy = 0.499851

Sum of electronic and zero-point Energies = -1467.470978
Sum of electronic and thermal Energies = -1467.436220
Sum of electronic and thermal Enthalpies = -1467.435276
Sum of electronic and thermal Free Energies = -1467.531111

Coordinates: Al

Ta
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7.09050000
6.24800000
8.06850000
5.21870000
8.62790000
7.22110000
6.89110000
7.03820000
6.27330000
7.87710000
4.98810000
4.36480000
5.13130000
4.41740000
4.33510000
3.94290000
3.45270000
4.85730000
4.49800000
3.54100000
4.24460000
5.09160000
7.58490000
8.29340000
7.47890000
6.61170000
9.31950000
10.09790000
9.69150000
9.18270000
8.66060000
7.70590000
9.46580000

5.22370000
6.84790000
5.89770000
4.94810000
5.43420000
3.15390000
8.14380000
8.58010000
8.86100000
8.08920000
6.94010000
7.75930000
7.15270000
6.00550000
3.80460000
3.60160000
3.97640000
2.90750000
6.07570000
6.26120000
5.87930000
6.99980000
5.78650000
5.20860000
6.78640000
5.28470000
6.63820000

3.55960000
2.65140000
5.17040000
4.42190000
2.18440000
3.43300000
2.70360000
1.69560000
3.28010000
3.18520000
1.95690000
2.36550000
0.87770000
2.04030000
4.42530000
5.44100000
3.77460000
4.07710000
4.98590000
4.46040000
6.04600000
4.94550000
6.53840000
7.16110000
6.99710000
6.57030000
5.14980000

6.11930000 5.74010000

6.76490000
7.63960000
6.12850000
6.62950000
6.88960000

4.12700000
5.59780000
0.91760000
0.71840000
0.89190000
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Species A2

8.86220000 5.42810000 0.08250000
9.87720000 4.71640000 2.35400000

10.07260000

4.02650000

1.51110000

10.73340000 5.41830000 2.39740000

9.88470000
6.78190000
7.78480000
6.56590000
6.28020000
5.64220000
7.02130000
9.44900000
9.48360000
9.66760000
10.26040000
8.08530000
8.67740000
8.65930000
7.15730000
5.68530000
5.05780000
5.00740000
6.26560000
8.28200000
9.12820000
8.02880000
8.62950000
5.74530000
4.74540000
6.20290000
5.60180000

4.12310000
2.44730000
2.14480000
2.05540000
3.04120000
1.53440000
1.48290000
2.70960000
3.77930000
2.14200000
2.49730000
0.34780000
0.23530000
-0.12500000
-0.22690000
0.90950000
0.91400000
0.87080000
-0.02280000
1.98110000
1.64500000
1.16850000
2.83510000
3.67370000
3.80940000
4.66500000
3.24670000

3.27680000
1.89380000
4.75160000
6.18910000
6.58190000
5.89710000
7.01190000
5.44270000
5.68840000
6.36050000
4.72960000
4.24310000
3.32360000
5.05560000
4.12580000
2.04900000
2.95240000
1.18240000
2.04820000
0.84480000
1.46170000
0.14740000
0.24490000
0.89520000
1.33460000
0.75420000
-0.11020000

HF energy =-1468.02328151

No imaginary frequency

Zero-point correction = 0.560357 (Hartree/Particle)

Thermal correction to Energy = 0.594906

Thermal correction to Enthalpy = 0.595850

Thermal correction to Gibbs Free Energy = 0.500255

Sum of electronic and zero-point Energies = -1467.462925
Sum of electronic and thermal Energies = -1467.428375
Sum of electronic and thermal Enthalpies = -1467.427431
Sum of electronic and thermal Free Energies = -1467.523026

Coordinates: A2

Ta 7.06430000 5.19140000 3.59640000
N 5.84420000 5.94980000 2.08120000
N 8.12990000 5.77790000 5.29180000
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5.39270000
8.61950000
7.26810000
4.39250000
3.93100000
4.03760000
4.00240000
6.24230000
5.74180000
5.95450000
7.32060000
4.70620000
4.75580000
3.63030000
5.12690000
4.75480000
3.70580000
4.73070000
5.28670000
7.60170000
8.19600000
7.64570000
6.56590000
9.56130000
10.03130000
10.05090000
9.79200000
8.95440000
8.24900000
9.97340000
8.92550000
9.52220000
9.46270000
10.57550000
9.30900000
6.63560000
8.04910000
8.07180000
8.80630000
7.09470000
8.35550000
9.84540000
10.37400000
10.34770000
9.97500000
7.10440000
6.91310000
7.68190000

5.37630000
6.02880000
3.21830000
5.88260000
6.88790000
5.44070000
5.26900000
6.73690000
6.37530000
7.80090000
6.68630000
4.26830000
4.31690000
4.26740000
3.30490000
6.63010000
6.65530000
6.81510000
7.47330000
6.13340000
5.66630000
7.22730000
5.80640000
6.02250000
5.42790000
5.75220000
7.08310000
7.43250000
7.98910000
7.59950000
7.89060000
5.30390000
5.65510000
5.43870000
4.22560000
2.39290000
2.15740000
2.81650000
3.61690000
3.18250000
1.97180000
1.87520000
2.84080000
1.25130000
1.39370000
0.52970000
-0.05370000
-0.10980000

4.76310000
2.56070000
3.33130000
2.06140000
2.12830000
1.10930000
2.88060000
0.92730000
0.00930000
1.04170000
0.75790000
5.39000000
6.49760000
5.11980000
5.06850000
5.08570000
4.73250000
6.17700000
4.61810000
6.59710000
7.40490000
6.76910000
6.71640000
5.33910000
6.14720000
4.39780000
5.56300000
2.59630000
3.23310000
2.99580000
1.58880000
1.69430000
0.64310000
2.01520000
1.70410000
1.87870000
4.53740000
6.29610000
6.43760000
6.64090000
6.94490000
4.05250000
4.02210000
4.80710000
3.07460000
4.73010000
3.82210000
5.41590000
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6.13570000
4.89340000
4.24680000
4.46760000
4.84030000
7.78750000
8.06430000
7.29920000
8.71700000
6.53640000
5.66750000
7.43380000
6.43820000

0.72120000
1.78230000
2.64280000
1.28330000
1.08230000
0.99540000
0.24880000
0.46200000
1.42610000
3.44780000
4.11510000
4.05740000
2.75550000

5.21790000
2.24000000
2.47520000
1.35660000
3.08420000
1.33670000
2.08890000
0.50620000
0.93230000
0.32660000
0.32520000
0.15280000
-0.52510000

Species A3

HF energy =-1468.01949035

No imaginary frequency

Zero-point correction = 0.558422 (Hartree/Particle)
Thermal correction to Energy = 0.594109

Thermal correction to Enthalpy = 0.595054

Thermal correction to Gibbs Free Energy = 0.495803

Sum of electronic and zero-point Energies = -1467.461069
Sum of electronic and thermal Energies = -1467.425381
Sum of electronic and thermal Enthalpies = -1467.424437
Sum of electronic and thermal Free Energies = -1467.523687

Coordinates: A3

Ta
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7.10250000
7.06130000
7.42100000
5.16240000
8.61500000
7.21800000
8.06780000
7.71710000
8.34580000
8.98300000
5.99920000
6.38180000
5.52300000
5.21170000
4.22280000
3.43370000
3.72290000
4.72360000
4.50110000
4.06980000
3.67220000

5.12020000
7.21820000
5.10590000
5.17640000
5.35950000
3.00450000
8.18060000
8.86040000
8.82850000
7.68520000
7.91770000
8.44680000
8.68760000
7.22500000
4.18770000
4.67210000
3.65730000
3.43200000
6.12290000
5.61220000
6.63400000

3.53580000
3.58420000
5.52810000
3.04960000
2.22200000
3.38220000
3.20190000
2.39720000
4.05670000
2.85610000
4.28090000
5.17580000
3.63980000
4.61150000
3.54690000
4.15260000
2.71370000
4.16540000
2.17450000
1.29460000
2.69850000
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5.20780000
6.38110000
6.69450000
6.13270000
5.45660000
8.58240000
9.00110000
9.38620000
8.33510000
8.59070000
7.61910000
9.37040000
8.76620000
9.92570000
10.31890000
10.65550000
9.89690000
7.00630000
7.67360000
6.30780000
6.09320000
5.37250000
6.59680000
9.29140000
9.29620000
9.48160000
10.13550000
8.00000000
8.64670000
8.51410000
7.07470000
5.88290000
5.19280000
5.26760000
6.43930000
8.66980000
9.41200000
8.54500000
9.09630000
6.14110000
5.07950000
6.59530000
6.17980000

6.88570000
5.10020000
4.53100000
6.12790000
4.64190000
5.83840000
5.38960000
5.83890000
6.89660000
6.02900000
6.51650000
6.81110000
5.31600000
4.84870000
4.19450000
5.66880000
4.24270000
2.32110000
1.90070000
1.66850000
2.55180000
1.35710000
0.85530000
2.35530000
3.35530000
1.62470000
2.28100000
0.11860000
0.01610000
-0.38690000
-0.44090000
0.79070000
0.77840000
0.80260000
-0.15540000
1.89650000
1.52170000
1.13430000
2.79250000
3.46750000
3.60810000
4.45740000
2.95750000

1.82430000
6.53080000
7.42700000
6.86180000
6.15010000
5.98520000
6.90540000
5.23060000
6.20070000
0.94500000
0.77750000
0.87290000
0.11640000
2.55350000
1.75330000
2.70700000
3.47210000
1.78090000
4.66660000
5.94990000
6.56210000
5.45870000
6.63400000
5.52720000
5.97660000
6.32880000
4.82310000
4.09610000
3.21400000
4.92930000
3.90470000
1.77150000
2.62870000
0.85890000
1.77850000
0.98090000
1.70110000
0.19670000
0.50470000
0.54860000
0.79680000
0.41060000
-0.42840000

Species TSA2BC

HF energy = -1467.98751007

Imaginary frequency: 140i

Zero-point correction = 0.559049 (Hartree/Particle)
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Thermal correction to Energy = 0.593132

Thermal correction to Enthalpy = 0.594077

Thermal correction to Gibbs Free Energy = 0.499264

Sum of electronic and zero-point Energies = -1467.428461
Sum of electronic and thermal Energies = -1467.394378
Sum of electronic and thermal Enthalpies = -1467.393433
Sum of electronic and thermal Free Energies = -1467.488246

Coordinates: TSA2BC

Ta
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8.11020000
7.39160000
6.19440000
8.39150000
8.98470000
5.15840000
4.34880000
4.68730000
5.55920000
5.62460000
5.26420000
4.74800000
6.35750000
6.59730000
5.61790000
7.10550000
6.39630000
7.51740000
6.51690000
8.03570000
8.06760000
7.79340000
7.23540000
8.56400000
7.08590000
9.10260000
8.41940000
9.90030000
9.56530000
8.50120000
6.92270000
6.83970000
6.03580000
6.89120000
9.82960000

5.47410000
5.95130000
5.04860000
6.68280000
3.74810000
4.53060000
5.27360000
3.62260000
4.26550000
5.25940000
4.31010000
5.93580000
5.70080000
7.13800000
6.88270000
7.84380000
7.66850000
5.16880000
4.92660000
4.21830000
5.71540000
7.99780000
8.22430000
8.78270000
8.09190000
6.37360000
6.38000000
7.11150000
5.37910000
2.31990000
1.55090000
1.69140000
2.00550000
0.47060000
0.98420000

4.34260000
6.15350000
3.67940000
2.75510000
4.36730000
4.55430000
4.69610000
4.13280000
5.54160000
2.36700000
1.92250000
2.41480000
1.68010000
6.37520000
6.82180000
7.05950000
5.43240000
7.36480000
7.77120000
7.17740000
8.15490000
2.70030000
3.62220000
2.58400000
1.85390000
1.53290000
0.66130000
1.33090000
1.58650000
3.44100000
4.13020000
5.21810000
3.66550000
3.92610000
3.31900000

10.10280000 0.50720000 4.26790000
9.42990000 0.20010000 2.65600000
1.36220000 2.85320000

10.75000000
8.21570000

2.79790000

1.63740000
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Species B

HF energy =-924.395561450

9.14970000
7.90450000
7.44110000
10.44880000
10.18140000
11.15230000
11.16720000
10.92550000
12.17470000
10.24590000
9.86040000
9.64810000
11.28300000
11.24750000
10.53380000
11.77700000
11.98270000
9.83630000
9.15850000
10.71750000
9.33010000
11.95740000
12.32270000
11.74380000
12.77980000

No imaginary frequency
Zero-point correction = 0.360518 (Hartree/Particle)

Thermal correction to Energy = 0.385516

3.15860000
1.90400000
3.56400000
3.76360000
5.92980000
6.27420000
5.53070000
7.26260000
6.33040000
6.99620000
7.95010000
6.76160000
7.19250000
4.43620000
4.81570000
3.59270000
5.23000000
2.15520000
1.47770000
1.56530000
2.43260000
3.32980000
2.33570000
3.29220000
4.04080000

1.17850000
1.07440000
1.49550000
5.59470000
5.07000000
4.04090000
3.23370000
3.59420000
4.46080000
6.06370000
5.64240000
6.95130000
6.39020000
7.20970000
7.95610000
7.68090000
7.01530000
6.49940000
5.96410000
6.80370000
7.43970000
4.52850000
4.82800000
3.45110000
4.68740000

Thermal correction to Enthalpy = 0.386460

Thermal correction to Gibbs Free Energy = 0.306041
Sum of electronic and zero-point Energies = -924.035044
Sum of electronic and thermal Energies = -924.010046
Sum of electronic and thermal Enthalpies = -924.009102

Sum of electronic and thermal Free Energies = -924.089520

Coordinates: B

Ta

TITTOZZZZ

6.94340000
7.81110000
4.95300000
7.76520000
7.24110000
3.92120000
3.29060000
3.25400000
4.36740000

5.23010000
5.69170000
5.54190000
6.31560000
3.49330000
4.53630000
4.73900000
4.51470000
3.54080000

3.71860000
5.48120000
3.80820000
2.23260000
3.37920000
3.95540000
4.84100000
3.07330000
4.07250000
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Species C

4.38550000
3.70850000
3.80260000
5.16730000
7.39850000
7.04550000
8.22740000
6.56700000
8.82880000
8.46350000
9.12730000
9.73000000
8.01340000
7.69390000
9.08980000
7.47180000
8.25870000
7.75420000
9.34410000
8.08650000
7.51960000
8.77510000
9.74150000
8.42610000
8.95090000
8.18310000
9.12300000
8.38180000
7.46340000
5.90280000
5.14600000
6.03720000
5.49810000

6.86050000
6.89100000
7.17940000
7.61800000
6.83980000
6.53920000
7.55930000
7.37850000
4.92350000
4.55660000
4.05540000
5.53480000
7.73160000
8.08450000
7.96780000
8.33210000
5.83600000
6.34530000
6.02320000
4.75700000
1.81360000
1.15730000
1.67040000
1.31830000
0.07980000
1.58230000
2.13610000
0.52350000
1.95100000
0.86550000
1.24250000
-0.20860000
0.97320000

3.62590000
2.75180000
4.51080000
3.45270000
6.25930000
7.26370000
6.39970000
5.77690000
6.16740000
7.14530000
5.56630000
6.36110000
2.39980000
3.39430000
2.30530000
1.64450000
0.95870000
0.11660000
0.85410000
0.86070000
3.08570000
4.32570000
4.21600000
5.35600000
4.19390000
1.33900000
1.20070000
1.11760000
0.59390000
3.27090000
2.56780000
3.07620000
4.28770000

HF energy =-543.607263076

No imaginary frequency

Zero-point correction = 0.193313 (Hartree/Particle)
Thermal correction to Energy = 0.205030

Thermal correction to Enthalpy = 0.205975

Thermal correction to Gibbs Free Energy = 0.157103

Sum of electronic and zero-point Energies = -543.413950
Sum of electronic and thermal Energies = -543.402233
Sum of electronic and thermal Enthalpies = -543.401288
Sum of electronic and thermal Free Energies = -543.450160

Coordinates: C
Si -0.85820000 0.84880000 0.06730000
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Species D

HF energy = -1848.85459433

-0.22460000
1.19260000
1.55660000
1.39540000
1.80480000

-0.72340000

-0.52200000

-1.81140000

-0.25540000

-0.32430000

-0.70720000

-0.68550000
0.77280000

-2.73430000

-3.07260000

-3.15010000

-3.17700000

-0.20000000

-0.74640000

-0.32740000
0.86480000

No imaginary frequency
Zero-point correction = 0.729147 (Hartree/Particle)
Thermal correction to Energy = 0.775799

Thermal correction to Enthalpy = 0.776743

Thermal correction to Gibbs Free Energy = 0.656193

Sum of electronic and zero-point Energies = -1848.125447

1.75150000
1.67250000
0.64090000
1.98990000
2.31950000
3.09310000
3.41590000
3.13660000
3.84290000
1.63010000
2.65750000
1.06350000
1.68050000
0.84030000
0.52320000
0.13560000
1.82380000
-0.90940000
-1.55270000
-1.33330000
-0.97260000

-1.29180000
-1.57300000
-1.46970000
-2.61000000
-0.90950000
-1.50740000
-2.54290000
-1.35730000
-0.83490000
1.69960000
1.79110000
2.56980000
1.76980000
-0.03810000
-1.03420000
0.69650000
0.17250000
-0.02310000
0.68150000
-1.02880000
0.24060000

Sum of electronic and thermal Energies = -1848.078796
Sum of electronic and thermal Enthalpies = -1848.077852

Sum of electronic and thermal Free Energies = -1848.198401

Coordinates: D
26.13160000 15.91540000 14.59390000

Ta
Ta

NLRZZZZ2222Z7Z

25.33020000
26.44480000
24.39700000
27.86460000
23.84610000
26.86900000
24.21390000
26.17860000
25.50090000
26.89120000
25.37760000
25.39990000

13.71200000
17.96220000
16.21350000
15.56620000
14.61830000
12.82900000
11.96640000
15.69330000
13.85800000
16.68000000
12.66240000
18.96220000

12.42870000
14.71390000
15.62530000
15.53770000
11.35770000
11.50190000
12.32360000
12.64950000
14.37440000
11.40380000
15.63590000
14.62060000
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25.31940000
24.42290000
25.60020000
27.71430000
27.92740000
28.54390000
27.72060000
24.30550000
23.55130000
25.26710000
24.00160000
23.09460000
22.67820000
23.13800000
22.37270000
28.16010000
28.44570000
27.29100000
29.00120000
28.99270000
29.90720000
28.80770000
29.20170000
23.23500000
23.25940000
23.75640000
22.17050000
23.23770000
22.13680000
23.61520000
23.44730000
26.82150000
27.63910000
25.87140000
26.92910000
28.13770000
28.37610000
28.11570000
28.96380000
2472560000
24.41730000
25.82280000
24.33890000
22.76920000
22.31980000
22.34170000
22.44040000
28.75750000

19.55010000
18.49920000
19.68610000
18.63240000
19.33910000
17.91420000
19.23020000
17.03940000
17.84150000
17.51840000
16.43710000
15.66930000
15.11300000
14.97860000
16.47360000
15.98030000
15.11690000
16.46280000
16.69870000
14.89510000
15.51520000
14.70210000
13.92890000
15.90240000
16.54690000
16.43540000
15.78970000
14.02600000
13.96200000
13.00980000
14.63400000
12.36690000
12.80900000
12.63920000
11.26710000
12.51800000
11.44200000
12.74580000
13.09040000
10.62590000
9.95150000
10.61820000
10.17610000
11.90640000
11.51400000
12.90060000
11.23420000
16.77270000

15.55710000
14.42090000
13.81000000
14.89980000
14.07330000
14.94800000
15.83480000
16.81180000
16.69360000
17.04150000
17.68970000
15.31180000
16.17530000
14.45960000
15.06630000
16.89180000
17.52070000
17.36230000
16.91570000
14.92900000
15.00040000
13.86390000
15.42900000
11.62390000
10.72270000
12.43030000
11.91100000
10.18350000
10.28140000
10.00640000
9.28180000
10.13140000
9.53290000
9.64850000
10.07580000
12.12420000
12.01800000
13.19790000
11.65940000
12.13470000
12.95810000
12.09030000
11.19660000
12.41820000
11.48380000
12.61260000
13.23150000
11.67530000
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Species E

HF energy =-227.228081304

29.00550000
29.24730000
29.19900000
26.63310000
27.14570000
27.05120000
25.56860000
26.21300000
25.11930000
26.46410000
26.64730000
25.67340000
26.70550000
25.51280000
24.99280000
23.70730000
22.86710000
23.60000000
23.61610000
26.71130000
26.60280000
26.66120000
27.71720000

No imaginary frequency
Zero-point correction = 0.089994 (Hartree/Particle)

Thermal correction to Energy = 0.096693

17.24970000
17.35170000
15.76330000
15.92420000
14.95520000
16.59360000
15.76880000
18.43800000
18.46610000
18.89610000
19.06450000
13.42420000
13.79010000
12.66440000
14.26520000
11.79420000
12.49590000
11.27840000
11.04220000
11.34850000
10.83410000
10.58500000
11.79670000

12.63630000
10.87760000
11.67270000
9.69460000
9.60510000
8.92730000
9.46450000
11.33680000
11.44770000
10.36830000
12.12750000
17.33680000
17.43900000
18.11680000
17.53820000
15.70860000
15.60760000
16.67490000
14.91420000
15.39320000
14.42620000
16.18450000
15.42850000

Thermal correction to Enthalpy = 0.097637

Thermal correction to Gibbs Free Energy = 0.059263
Sum of electronic and zero-point Energies = -227.138088
Sum of electronic and thermal Energies = -227.131388
Sum of electronic and thermal Enthalpies = -227.130444

Sum of electronic and thermal Free Energies = -227.168818

Coordinates: E
-0.91860000 0.22750000 -0.40520000

Ttz T0zz0

0.18400000
-2.08350000
1.28460000
1.54720000
2.16570000
1.06510000
-2.65200000
-3.42780000
-3.13810000
-1.91170000

-0.15160000
0.50490000
-0.59140000
-1.62400000
0.03170000
-0.55350000
1.81050000
2.01250000
1.82200000
2.62270000

-0.77000000
-0.16440000

0.05570000

-0.20950000
-0.14580000

1.13250000
0.07720000

-0.67290000

1.06150000
0.04090000
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Species TSBEF

HF energy =-1151.63191760

Imaginary frequency: 256

Zero-point correction = 0.452377 (Hartree/Particle)
Thermal correction to Energy = 0.483501

Thermal correction to Enthalpy = 0.484445

Thermal correction to Gibbs Free Energy = 0.391846

Sum of electronic and zero-point Energies =-1151.179540
Sum of electronic and thermal Energies = -1151.148417
Sum of electronic and thermal Enthalpies =-1151.147473
Sum of electronic and thermal Free Energies = -1151.240072

Coordinates: TSBEF

Ta

T TQOYITTIZIQOIZITIZQOIITIIZIQOIITQITIIZITOQOTIIZITOZZZ Z

6.40510000
7.51350000
4.62760000
7.57040000
6.87810000
4.23310000
3.17650000
4.33950000
4.85480000
3.75530000
3.76560000
2.70070000
4.05470000
7.65480000
7.82680000
8.49200000
6.73400000
8.74560000
9.11650000
8.58500000
9.55670000
7.22940000
6.19870000
7.90440000
7.30360000
8.90490000
9.00390000
9.67000000
9.14840000
7.28730000
8.84950000
9.68030000
8.69510000
9.16470000

5.12510000
6.14780000
5.42490000
5.80450000
3.39220000
4.63130000
4.30950000
5.19900000
3.72790000
6.55550000
7.23850000
6.24650000
7.14280000
7.56790000
8.12280000
7.79780000
7.98350000
5.56370000
6.10060000
4.50870000
5.60090000
6.93460000
7.27150000
7.79710000
6.67460000
5.33280000
5.05750000
6.10880000
4.44710000
1.76350000
1.29180000
1.95620000
1.39810000
0.25700000

4.27770000
5.78960000
3.32300000
2.75380000
4.37510000
2.18110000
2.25670000
1.23430000
2.10060000
3.51580000
2.64180000
3.66190000
4.39910000
5.55470000
6.49710000
4.86490000
5.10510000
6.28410000
7.17770000
6.54860000
5.52810000
1.91950000
2.10860000
2.08960000
0.84580000
2.45810000
1.38970000
2.66310000
3.06160000
3.98980000
4.93110000
4.64890000
6.01470000
4.73370000
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Species F

7.59890000
8.45420000
7.81080000
6.72240000
5.86670000
4.94790000
6.07210000
5.66490000
5.74130000
5.12200000
5.85950000
3.86800000
4.00700000
3.53460000
3.09700000
6.86830000
6.40860000
7.35890000
7.63440000

1.61300000
2.23300000
0.57610000
1.95620000
0.62440000
0.92560000
-0.42570000
0.67790000
5.92420000
5.33360000
6.52230000
4.64170000
3.56220000
4.82610000
4.98720000
6.51550000
6.77600000
5.53670000
7.27280000

2.13660000
1.83080000
1.83710000
1.56650000
4.47130000
3.94590000
4.21720000
5.55060000
7.10610000
6.16590000
8.15860000
6.46150000
6.30780000
7.49140000
5.76150000
9.18170000
10.14200000
9.28020000
8.96400000

HF energy =-1151.67695063

No imaginary frequency

Zero-point correction = 0.456729 (Hartree/Particle)

Thermal correction to Energy = 0.487012

Thermal correction to Enthalpy = 0.487956

Thermal correction to Gibbs Free Energy = 0.397682

Sum of electronic and zero-point Energies =-1151.220221
Sum of electronic and thermal Energies =-1151.189939
Sum of electronic and thermal Enthalpies =-1151.188995
Sum of electronic and thermal Free Energies = -1151.279269

Coordinates: F

Ta

TOTTZITOQOZIZTQZZZZ

6.23360000
7.33120000
4.58480000
7.50420000
6.94060000
4.03530000
3.03930000
3.90690000
4.69740000
3.74460000
3.73250000
2.69830000
4.08620000
7.83810000
8.20100000

5.21610000
5.76400000
5.18000000
6.51760000
3.57370000
4.08070000
3.78700000
4.35760000
3.20810000
6.35500000
6.76490000
6.12630000
7.15510000
7.14010000
7.41230000

3.98660000
6.08960000
2.83370000
3.07920000
3.82560000
2.07110000
2.45530000
1.00800000
2.12170000
2.73600000
1.70900000
3.01610000
3.41320000
6.13480000
7.13830000
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8.66100000
7.03620000
8.35870000
8.85220000
7.89750000
9.11660000
7.14050000
6.14010000
7.85130000
7.11990000
8.83880000
8.93530000
9.59850000
9.09180000
7.53670000
9.40680000
9.67770000
9.88700000
9.84050000
6.74480000
6.92140000
7.14980000
5.65710000
7.13270000
6.05800000
7.40330000
7.67490000
6.02330000
5.11680000
5.76370000
3.73340000
3.13820000
3.62680000
3.33330000
6.76350000
7.63170000
6.30350000
7.15350000

7.24250000
7.83410000
4.79740000
5.08110000
3.80880000
4.73400000
7.89490000
8.12380000
8.59900000
8.13380000
6.23550000
6.45320000
6.85560000
5.17880000
1.95160000
1.99610000
2.48570000
2.55680000
0.98550000
1.01980000
1.53860000
0.00120000
0.93480000
1.06170000
1.12620000
-0.00320000
1.49670000
5.61790000
5.51520000
5.57830000
5.32040000
5.13310000
4.46570000
6.20350000
5.69410000
6.32860000
6.12180000
4.70330000

5.41430000
5.85160000
6.49290000
7.43520000
6.61010000
5.69830000
2.84210000
3.24630000
3.32040000
1.76180000
2.60090000
1.52010000
3.12110000
2.75800000
3.79960000
3.57180000
2.62520000
4.38810000
3.56300000
2.36870000
1.41570000
2.27880000
2.50740000
5.41030000
5.63200000
5.35820000
6.26260000
6.77860000
5.77140000
8.02320000
6.14440000
5.24170000
6.82990000
6.66720000
9.05030000
8.80120000
9.95180000
9.33960000

Species TSFG1

HF energy =-1151.64926321

Imaginary frequency: 82i

Zero-point correction = 0.455833 (Hartree/Particle)
Thermal correction to Energy = 0.485778

Thermal correction to Enthalpy = 0.486722

Thermal correction to Gibbs Free Energy = 0.396577

Sum of electronic and zero-point Energies =-1151.193430
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Sum of electronic and thermal Energies =-1151.163486
Sum of electronic and thermal Enthalpies = -1151.162541
Sum of electronic and thermal Free Energies = -1151.252687

Coordinates; TSFG1

Ta

6.09520000
7.53750000
4.19140000
6.78990000
7.08400000
3.59170000
2.98780000
2.92320000
4.36880000
3.20260000
2.53950000
2.57600000
3.68160000
8.79280000
9.47590000
9.26400000
8.64480000
7.72870000
8.11950000
6.79540000
8.44890000
5.97880000
4.91280000
6.26430000
6.09230000
8.19360000
8.36450000
8.58050000
8.78790000
8.07150000
9.88280000

5.34700000
5.40120000
4.87950000
6.28130000
3.85670000
3.58270000
3.26990000
3.59590000
2.82600000
5.90900000
6.04460000
5.67310000
6.88450000
6.08130000
5.87590000
5.73150000
7.16310000
3.99880000
3.87710000
3.43940000
3.55090000
6.98220000
6.93090000
8.04890000
6.54470000
6.29530000
5.82500000
7.32970000
5.75190000
2.48060000
2.85640000

3.94510000
7.27250000
3.53890000
2.31310000
4.17480000
3.32000000
4.19270000
2.44000000
3.15030000
3.78140000
2.90700000
4.66070000
3.98320000
7.01530000
7.85200000
6.07840000
6.94420000
7.59730000
8.61880000
7.50270000
6.88800000
1.34220000
1.60630000
1.27540000
0.33240000
1.95800000
0.97110000
1.90650000
2.70620000
3.84570000
4.21170000

10.21860000
10.05210000
10.53000000

3.73980000 3.64830000
3.06070000 5.27920000
2.01350000 3.92730000

OO I IO I T QOYVRIIIODNIDQOIDIZQOIITITIQOIZITOQOTI DI TIOZZZ Z

7.90190000
8.22740000
8.50090000
6.85210000
7.50830000
6.44250000
8.07370000
7.63780000
6.41680000

2.03910000
2.88020000
1.15870000
1.82630000
1.01990000
0.81120000
0.10830000
1.21910000
5.80650000

2.02140000
1.39120000
1.74610000
1.77010000
4.89210000
4.71890000
4.64960000
5.96550000
6.56850000
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Species G1

6.65960000
5.18900000
6.09750000
6.09980000
5.06450000
6.70940000
4.78750000
5.47560000
3.79340000
4.68460000

6.64450000
5.45120000
7.98520000
8.44460000
7.99080000
8.63340000
4.72430000
4.85050000
5.07710000
3.64450000

HF energy =-1151.68665648

5.45490000
6.76770000
5.53650000
4.53560000
5.92650000
6.18870000
7.94710000
8.80120000
8.25650000
7.74690000

No imaginary frequency

Zero-point correction = 0.456965 (Hartree/Particle)

Thermal correction to Energy = 0.487465

Thermal correction to Enthalpy = 0.488409

Thermal correction to Gibbs Free Energy = 0.397086

Sum of electronic and zero-point Energies =-1151.229691
Sum of electronic and thermal Energies =-1151.199191
Sum of electronic and thermal Enthalpies =-1151.198247
Sum of electronic and thermal Free Energies = -1151.289571

Coordinates: G1

Ta
Si

OCZTZOZIZZOQOZDTQIZITTTOZZZZZ

5.51210000
4.31610000
5.20540000
5.76420000
3.59950000
4.52430000
2.32900000
2.83170000
3.16910000
2.21990000
2.18200000
3.70360000
3.11740000
3.06660000
4.54590000
5.40170000
6.27710000
4.85560000
5.77100000
5.77900000
4.87710000
5.81250000
6.65690000
5.73460000

3.05370000
3.28400000
3.12640000
1.06930000
2.89190000
4.86510000
4.81290000
4.40750000
5.39300000
4.56130000
3.97640000
1.58750000
1.12030000
1.64170000
0.91810000
4.03350000
3.39820000
4.15530000
5.02270000
-0.00920000
-0.65000000
0.38410000
-0.66800000
0.56330000

11.13840000
14.37360000
12.90420000
10.76580000
10.02370000
10.31690000
9.35570000

14.06200000
13.70820000
14.96300000
13.28380000
14.91720000
14.11100000
15.81200000
15.14380000
15.71580000
15.91060000
16.66260000
15.40970000
11.72640000
11.63110000
12.74950000
11.58120000
9.41520000
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T TETONTITZIQZIOZQOIDIOITQOINTITZIQODTZOOZ IO T

6.63890000
5.66930000
4.85600000
3.44420000
1.50230000
2.04990000
1.25740000
0.55660000
1.88010000
2.38540000
0.79970000
2.05390000
2.49750000
1.66160000
2.09640000
2.86080000
4.93650000
4.60050000
4.57510000
6.03470000
7.32680000
8.22270000
8.38630000
7.81240000
9.21710000
7.83340000
7.10210000
8.04650000
8.76780000

-0.02900000
1.38100000
-0.09270000
4.21840000
4.14690000
3.31110000
4.85770000
3.77150000
6.12080000
6.40770000
6.08010000
6.89820000
1.99150000
2.49170000
1.51830000
1.18220000
6.17400000
6.39440000
6.98420000
6.21570000
3.88940000
4.53890000
5.60180000
4.50310000
4.05200000
3.89930000
3.46610000
4.92810000
3.31400000

9.17780000
8.67940000
9.24130000
9.87900000
8.37250000
7.92580000
7.56840000
8.79700000
9.78380000
10.71080000
9.99100000
9.02190000
10.28510000
10.80410000
9.37320000
10.93590000
9.87670000
8.84950000
10.53180000
9.89260000
10.81320000
11.73800000
11.46650000
12.75490000
11.75030000
9.46310000
8.75630000
9.10780000
9.36450000

Species TSG1G2

HF energy =-1151.67859811

Imaginary frequency: 25i

Zero-point correction = 0.456391 (Hartree/Particle)
Thermal correction to Energy = 0.486419

Thermal correction to Enthalpy = 0.487363

Thermal correction to Gibbs Free Energy = 0.395887

Sum of electronic and zero-point Energies = -1151.222208
Sum of electronic and thermal Energies =-1151.192179
Sum of electronic and thermal Enthalpies =-1151.191235
Sum of electronic and thermal Free Energies =-1151.282711

Coordinates: TSG1G2

Ta 5.19080000 2.45820000 10.88360000
Si 4.14650000 3.06070000 14.17390000
N 4.50270000 2.59080000 12.55020000
N 5.76040000 0.54390000 10.76560000
N 3.56620000 2.82720000 9.72160000
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6.58870000
6.97740000
8.62720000
5.12460000
6.19900000
4.79530000
5.00210000
2.30780000
2.01470000
2.04980000
1.69700000
4.62280000
4.07370000
4.40470000
5.69790000
5.69750000
4.98260000
5.38280000
6.68530000
6.16340000
7.14440000
6.26410000
5.43470000
7.43020000
9.46160000
9.06340000

3.32990000
3.62460000
4.41940000
4.60720000
4.38660000
5.03120000
5.37940000
3.42460000
4.32310000
3.59520000
2.58690000
1.66410000
0.74250000
1.92070000
1.43980000
-0.46560000
-1.26720000
-0.01880000
-0.94110000
-0.03250000
-0.53370000
0.74330000
-0.78620000
3.80560000
4.00810000
3.09300000

10.47810000 3.79160000

9.54100000
9.16370000
8.38100000
9.51690000

4.78470000
5.46840000
5.86200000
6.29450000

10.01230000 5.12830000

3.50310000
2.74960000
3.21470000
4.46740000
6.53610000
6.88850000
5.49800000
7.13460000
7.87010000
8.84410000
8.05870000
7.41230000
2.26100000
2.28240000
1.92470000
1.49790000

2.46600000
1.67280000
3.32630000
2.08640000
3.88750000
3.17690000
4.14820000
4.80740000
3.45040000
3.03280000
4.38680000
2.74480000
3.26100000
3.49760000
4.16040000
2.47570000

9.19680000
11.36270000
9.82720000
14.63190000
14.71230000
15.59190000
13.85810000
14.37210000
13.81030000
15.42780000
14.00660000
15.34890000
15.10750000
16.39610000
15.27660000
11.80350000
11.53970000
12.75370000
11.94680000
9.49590000
9.58820000
8.72280000
9.14340000
10.10760000
8.72060000
8.27080000

9.08780000
7.94180000
10.66550000
11.32200000
10.02840000
11.28280000
8.32130000
8.15170000
7.68580000
7.95460000
7.86530000
7.09690000
7.61210000
7.77230000
12.48930000
12.18360000
13.04010000
13.19830000
10.17860000
11.24800000
9.62840000
10.01350000
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Species G2

HF energy =-1151.67991773

No imaginary frequency

Zero-point correction = 0.456499 (Hartree/Particle)
Thermal correction to Energy = 0.487485

Thermal correction to Enthalpy = 0.488429

Thermal correction to Gibbs Free Energy = 0.395218

Sum of electronic and zero-point Energies =-1151.223418
Sum of electronic and thermal Energies = -1151.192433
Sum of electronic and thermal Enthalpies =-1151.191489
Sum of electronic and thermal Free Energies = -1151.284700

Coordinates: G2

Ta
Si

OCLZTZOQODNETQOINITIZIQOZIIZQOZIZCIOZENTQZZZZZZ

5.29870000
4.20830000
4.71840000
5.40360000
3.79560000
6.93560000
7.01520000
8.70830000
4.27770000
5.29930000
3.95480000
3.62640000
2.43480000
1.78680000
2.02300000
2.37600000
5.31510000
5.33160000
4.96810000
6.35170000
4.93790000
4.11890000
4.56830000
5.75110000
5.86310000
6.65460000
6.28000000
5.03910000
7.58510000
9.73630000
9.60290000

2.46560000
2.81250000
2.56860000
0.46270000
3.33000000
2.84840000
3.71620000
4.38230000
4.64620000
5.03890000
4.83490000
5.23060000
2.19770000
2.72380000
2.35040000
1.12410000
1.85290000
0.78510000
1.93930000
2.21860000
-0.54310000
-1.14430000
-0.07570000
-1.24570000
-0.18200000
-0.92210000
0.54740000
-0.72620000
3.65420000
3.86400000
2.78690000

10.72140000 4.02080000

9.74770000
8.93050000

4.35610000
5.71550000

10.94440000
14.28050000
12.64890000
10.67230000
9.92210000
9.19490000
11.24460000
9.69710000
14.71120000
14.60190000
15.74550000
14.04490000
14.43700000
13.72050000
15.44510000
14.20560000
15.46650000
15.20440000
16.50660000
15.42900000
11.61060000
11.17210000
12.53040000
11.87300000
9.45660000
9.67840000
8.75170000
8.95640000
10.01820000
8.82320000
8.68160000
9.29140000
7.83610000
10.21160000
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8.02200000
9.17050000
9.76330000
3.54750000
2.54200000
3.60620000
4.27560000
7.06930000
7.81020000
6.10820000
7.35070000
7.75600000
8.83030000
7.65510000
7.36870000
2.73230000
2.92220000
2.64580000
1.75370000

6.08660000
6.39400000
5.75570000
3.00510000
2.56270000
3.90050000
2.27050000
2.99150000
2.29890000
2.76520000
4.01420000
4.06810000
3.84620000
5.13270000
3.48260000
4.14750000
4.37520000
5.10380000
3.63550000

10.69610000
9.37740000
10.93370000
8.53390000
8.40240000
7.88600000
8.15900000
7.76420000
7.32810000
7.28020000
7.46200000
12.43580000
12.32880000
12.70490000
13.28000000
10.46630000
11.52240000
9.91730000
10.39050000

Species TSG1EH

HF energy = -1378.90032157

Imaginary frequency: 290i

Zero-point correction = 0.548112 (Hartree/Particle)
Thermal correction to Energy = 0.585093

Thermal correction to Enthalpy = 0.586037

Thermal correction to Gibbs Free Energy = 0.481212

Sum of electronic and zero-point Energies = -1378.352210
Sum of electronic and thermal Energies = -1378.315229
Sum of electronic and thermal Enthalpies =-1378.314284
Sum of electronic and thermal Free Energies = -1378.419110

Coordinates: TSG1EH

Ta
Si

TTZTTOQOINITTOZZZZZ

5.66430000
3.73820000
5.00890000
7.64410000
5.42200000
3.85140000
3.25220000
3.32960000
3.08320000
2.47300000
4.19010000
4.19060000
5.13540000
3.41160000
4.30800000

4.25040000
3.04360000
3.57490000
3.80190000
2.38670000
3.91470000
1.72570000
1.24280000
1.14160000
0.86990000
0.58880000
3.17300000
2.65300000
2.72800000
4.22250000

11.73330000
14.30030000
13.28070000
11.48190000
10.51640000
10.48920000
9.72540000
13.89980000
12.83010000
14.48080000
14.10290000
16.12680000
16.34030000
16.76360000
16.43370000
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2.19350000
2.39230000
1.33520000
1.90300000
8.58070000
9.01190000
8.09310000
9.43300000
8.20960000
9.10230000
7.48530000
8.52620000
4.14490000
3.67760000
4.66290000
2.96500000
3.72090000
1.85330000
1.67670000
1.57320000
1.19540000
5.85950000
5.07320000
6.20140000
6.71150000
2.79460000
2.37530000
1.96790000
3.18400000
5.38860000
4.31460000
3.42960000
3.99120000
4.64600000
5.85920000
6.61330000
5.05220000
6.34550000
6.86090000
6.60620000
7.32570000
7.07910000
6.55000000
8.16100000
6.86900000
8.71810000
8.85000000
9.04500000

4.08380000
5.14440000
3.76840000
4.01270000
3.50510000
2.48960000
3.54330000
4.21610000
3.52400000
4.15140000
3.71760000
2.46450000
2.64410000
0.61170000
0.81620000
0.48560000
-0.33650000
1.73480000
2.47420000
0.74630000
1.95780000
1.07620000
0.53060000
0.44100000
1.20420000
4.64670000
4.08610000
4.89780000
5.59420000
6.30220000
7.16940000
7.12050000
6.88320000
8.22510000
6.66440000
5.94400000
6.71470000
7.66170000
6.89610000
5.88180000
7.98220000
5.85650000
5.04540000
5.66310000
6.80870000
8.23840000
8.40640000
9.14950000

13.98630000
14.20070000
14.59770000
12.92650000
12.53660000
12.41930000
13.51890000
12.54700000
10.18610000
9.99390000
9.38110000
10.08710000
10.21590000
8.90720000
8.47610000
8.07760000
9.46900000
10.09730000
10.88560000
10.49610000
9.24120000
10.95000000
11.49990000
10.11640000
11.63170000
9.84070000
8.99120000
10.52780000
9.44350000
11.07720000
11.51920000
10.85920000
12.53140000
11.54590000
9.76390000
9.40330000
9.00750000
9.80000000
12.47430000
13.18940000
12.14320000
14.56860000
15.08510000
14.62870000
15.07700000
11.84550000
10.76690000
12.36300000
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H 9.37390000 7.40640000 12.14890000

Species H

HF energy =-1378.96879889

No imaginary frequency

Zero-point correction = 0.553125 (Hartree/Particle)
Thermal correction to Energy = 0.589130

Thermal correction to Enthalpy = 0.590075

Thermal correction to Gibbs Free Energy = 0.487828

Sum of electronic and zero-point Energies = -1378.415674
Sum of electronic and thermal Energies = -1378.379668
Sum of electronic and thermal Enthalpies =-1378.378724
Sum of electronic and thermal Free Energies = -1378.480971

Coordinates: H

Ta
Si

OCZTTZTOQODNIZITOQOINIITZIQOZIIIZIQOIIDOZIODTQZZZZZ

5.86990000
4.62940000
5.36850000
7.68570000
5.03260000
3.88270000
2.78150000
4.58860000
4.01090000
4.14430000
5.61010000
5.60170000
6.64450000
5.16680000
5.61800000
2.87890000
2.91460000
2.32140000
2.31110000
8.34380000
8.26700000
7.89650000
9.42230000
8.29560000
9.35510000
7.75790000
8.28160000
3.85470000
2.95670000
3.98560000
2.28330000
2.72830000
1.41590000

3.94680000
2.73550000
3.29850000
3.04030000
2.58720000
4.37830000
2.75800000
0.85190000
0.49460000
0.42040000
0.45480000
3.30400000
2.95850000
2.91370000
4.40100000
3.43060000
4.53040000
3.09680000
3.13170000
2.28370000
1.19210000
2.49840000
2.52650000
2.73800000
3.05740000
3.22180000
1.64680000
3.23610000
1.90570000
1.98200000
2.24460000
0.84830000
2.96910000

11.95820000
15.01260000
13.56080000
11.76970000
10.44610000
11.01880000
9.63810000
14.97750000
14.11240000
15.88600000
14.87810000
16.52330000
16.47090000
17.45520000
16.59720000
15.09250000
15.10810000
15.97940000
14.19840000
12.81720000
12.63220000
13.79450000
12.86590000
10.49460000
10.45840000
9.66770000
10.29670000
10.34350000
8.48310000
8.11690000
7.68080000
8.69780000
10.06720000
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1.39980000
0.90440000
0.84730000
5.09940000
4.17440000
5.29730000
5.92530000
2.98380000
2.48400000
2.20550000
3.54990000
6.70590000
6.17800000
6.62070000
5.08930000
6.41150000
8.15870000
8.56410000
8.63780000
8.37630000
6.11080000
5.98430000
5.84710000
5.59440000
5.96420000
6.02560000
4.49790000
5.16830000
4.66190000
4.40570000
5.87670000

3.44680000
1.99690000
3.59180000
1.13930000
0.68980000
0.68960000
0.84500000
5.48650000
5.44160000
5.54160000
6.42950000
5.75550000
5.89680000
5.11050000
5.76720000
6.88470000
5.98330000
5.81940000
5.27840000
7.01390000
6.69670000
5.99180000
7.87150000
6.59770000
5.96450000
7.60000000
6.66750000
8.86700000
9.57160000
8.46580000
9.46370000

11.05130000
10.15450000
9.35750000
10.47950000
10.88020000
9.49230000
11.14360000
10.81790000
9.83620000
11.59730000
10.85770000
10.35920000
9.00250000
8.37490000
9.00990000
8.57790000
10.34800000
11.35360000
9.65750000
10.02150000
11.32550000
12.48630000
10.90520000
13.74510000
14.56140000
13.87280000
13.85580000
11.69900000
11.02420000
12.38680000
12.29710000

Species TSHI

HF energy = -1378.93426213

Imaginary frequency: 125i

Zero-point correction = 0.552488 (Hartree/Particle)
Thermal correction to Energy = 0.588098

Thermal correction to Enthalpy = 0.589042

Thermal correction to Gibbs Free Energy = 0.487036

Sum of electronic and zero-point Energies =-1378.381774
Sum of electronic and thermal Energies = -1378.346164
Sum of electronic and thermal Enthalpies = -1378.345220
Sum of electronic and thermal Free Energies = -1378.447226

Coordinates: TSHI

Ta 5.67020000 3.91550000 12.03420000
Si 4.02270000 3.13340000 15.04560000
N 4.80620000 3.53050000 13.56440000
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7.33180000
5.16000000
4.14740000
3.31510000
4.00940000
3.45120000
3.54440000
5.03340000
4.94080000
5.99180000
4.48400000
4.93530000
2.24350000
2.20000000
1.72430000
1.68060000
7.69030000
7.60490000
7.04320000
8.74020000
8.20000000
9.26150000
7.93290000
8.13540000
4.17150000
3.72260000
4.81490000
3.33260000
3.34670000
1.92380000
1.63020000
1.30080000
1.70820000
5.06310000
4.02260000
5.47860000
5.63980000
3.50560000
3.66600000
2.42010000
3.92130000
6.19930000
5.37420000
4.59930000
4.87720000
5.99370000
6.89350000
7.06460000

2.78970000
2.30670000
4.24280000
2.41850000
1.25630000
0.79300000
0.93660000
0.85500000
3.88450000
3.56000000
3.58680000
4.98270000
3.75550000
4.84850000
3.48810000
3.31810000
2.05400000
0.95670000
2.33620000
2.25220000
2.44480000
2.66370000
2.99970000
1.36530000
2.97820000
1.31790000
1.27720000
1.48440000
0.34410000
2.80950000
3.36280000
1.90330000
3.42440000
0.89550000
0.57950000
0.24950000
0.70330000
5.31180000
5.22160000
5.36630000
6.26220000
7.43430000
8.62290000
8.55620000
8.73350000
9.50890000
7.11720000
6.03500000

12.37020000
10.63150000
10.41740000
9.10280000
15.23280000
14.40600000
16.17720000
15.20630000
16.51200000
16.52770000
17.46750000
16.46330000
15.04470000
14.93610000
15.97700000
14.20790000
13.55780000
13.40510000
14.39650000
13.85040000
11.27080000
11.50060000
10.35730000
11.02080000
10.01320000
8.25670000
8.19450000
7.24110000
8.61270000
9.01540000
9.91270000
8.96590000
8.12630000
10.93880000
11.12750000
10.14760000
11.85370000
9.69180000
8.60300000
9.87130000
10.04240000
10.52540000
10.50070000
9.71820000
11.46860000
10.29370000
9.29560000
9.23190000
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Species I

6.26360000
7.86140000
6.09230000
7.02510000
4.97620000
8.44450000
8.98590000
8.81870000
8.70590000
5.11430000
4.27820000
6.05160000
5.06790000

7.41110000
7.63460000
6.53130000
5.57270000
6.46370000
5.77040000
5.22660000
5.40110000
6.83730000
6.61550000
6.11800000
6.20440000
7.68770000

8.44120000
9.20120000
11.55210000
11.73060000
12.27970000
11.53150000
12.31830000
10.56130000
11.60490000
13.72000000
14.22690000
14.14320000
13.98870000

HF energy =-1378.97517351

No imaginary frequency

Zero-point correction = 0.552723 (Hartree/Particle)

Thermal correction to Energy = 0.589248

Thermal correction to Enthalpy = 0.590192

Thermal correction to Gibbs Free Energy = 0.485903

Sum of electronic and zero-point Energies = -1378.422450
Sum of electronic and thermal Energies = -1378.385926
Sum of electronic and thermal Enthalpies = -1378.384982
Sum of electronic and thermal Free Energies = -1378.489271

Coordinates: I

Ta
Si

TTOQONIDTOQOTTTQOZZZZZZZZ

5.29310000
4.04400000
4.67900000
5.32230000
3.52920000
4.65840000
2.67940000
6.85170000
7.30370000
8.97280000
2.72460000
3.16830000
2.25770000
1.93040000
3.26570000
2.51570000
2.76980000
4.02510000
5.39720000
6.18200000
5.00020000

2.73730000
2.75700000
2.56680000
0.79170000
3.12070000
4.85860000
5.30440000
3.28450000
3.37240000
4.17820000
4.10560000
5.05280000
4.28060000
3.83660000
1.14030000
0.79140000
1.24910000
0.35050000
3.25760000
2.48880000
3.40370000

11.06470000
14.34710000
12.75980000
10.51520000
9.82280000
10.58750000
9.31900000
9.32190000
11.49720000
9.98140000
14.30410000
13.96260000
15.28440000
13.59150000
14.92960000
14.20430000
15.90530000
15.02630000
15.56290000
15.61680000
16.57830000
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5.87300000
4.95440000
3.98900000
4.85980000
5.71040000
5.41580000
6.18840000
5.67370000
4.45470000
3.59560000
1.95020000
2.46490000
1.91930000
0.91170000
2.30720000
2.74900000
1.21170000
2.62680000
7.74090000
9.74500000
9.29360000

10.76780000 3.53590000

9.81910000
9.58430000
8.84400000
9.95690000

10.43460000 4.72300000

2.27720000
1.46380000
1.94200000
2.41230000
6.80800000
7.20590000
5.75720000
7.35890000
8.18680000
9.14400000
8.41040000
7.70470000
5.30960000
4.99810000
5.12630000
6.39890000

4.19770000
-0.33470000
-0.77280000
-0.02330000
-1.13960000

0.37670000
-0.40350000

1.22390000
-0.05140000

4.46150000

4.92740000

4.10320000

5.78430000

4.62280000

6.56350000

6.64380000

6.61070000

7.42930000

3.61460000

3.80950000

2.93760000

4.62770000
5.14200000
5.52560000
5.99440000

2.39690000
2.94410000
2.16230000
1.43890000
3.92040000
3.28090000
4.13390000
4.87730000
3.09730000
2.66670000
3.98990000
2.36950000
6.12460000
6.60320000
6.83810000
5.96910000

15.24760000
11.34970000
11.02430000
12.39580000
11.28380000
9.13040000
8.99820000
8.48260000
8.78040000
9.89920000
8.12970000
7.62400000
7.43900000
8.34410000
9.92440000
10.92280000
10.03450000
9.32100000
10.24120000
8.81760000
8.33340000
9.12440000
8.08130000
10.86740000
11.57780000
10.27670000
11.43230000
9.78480000
10.29160000
8.76050000
10.30820000
8.03110000
7.22370000
7.77230000
7.99990000
12.60860000
12.27140000
13.21650000
13.27480000
10.37600000
9.43210000
11.19660000
10.32290000

Nugent monomer

HF energy =-672.949627013

No imaginary frequency

Zero-point correction = 0.370563 (Hartree/Particle)
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Thermal correction to Energy = 0.393404

Thermal correction to Enthalpy = 0.394348

Thermal correction to Gibbs Free Energy = 0.319140

Sum of electronic and zero-point Energies = -672.579064
Sum of electronic and thermal Energies = -672.556223
Sum of electronic and thermal Enthalpies = -672.555279
Sum of electronic and thermal Free Energies = -672.630487

Coordinates: Nugent monomer

Ta

TOZTDZOZNDTQOINCNTIQOINIZIQOIIIQOIODIOZDTQINITITZQZZZZ

6.95910000
8.12000000
5.00160000
7.46810000
7.23810000
4.03020000
3.53020000
3.23970000
4.51400000
4.37970000
3.55600000
3.95860000
5.09930000
7.77870000
7.59560000
8.58600000
6.86080000
9.28020000
9.10410000
9.53680000
10.15960000
7.79170000
7.70270000
8.83140000
7.12350000
7.66130000
7.00980000
8.70600000
7.42570000
7.38080000
8.10340000
6.37350000
7.57830000
8.89640000
9.64900000
9.12170000
8.99140000
6.45470000
6.52010000

5.10520000
5.64100000
5.35180000
6.15790000
3.37450000
4.34270000
4.59030000
4.24920000
3.36450000
6.65060000
6.62140000
7.01660000
7.40650000
6.78360000
6.48910000
7.54080000
7.27910000
4.94860000
4.57030000
4.09590000

3.69570000
5.26240000
4.13430000
2.04610000
3.35940000
4.49470000
5.44990000
3.72550000
4.60870000
3.98460000
3.24650000
4.94050000
3.62840000
6.08240000
7.13320000
6.08470000
5.72490000
5.77850000
6.80380000
5.13710000

5.61830000 5.82240000

7.56480000
7.92500000
7.76590000
8.18730000
5.67310000
6.20920000
5.81790000
4.60340000
1.22090000
1.61550000
1.33380000
0.14700000
1.81110000
2.20380000
0.75080000
2.36360000
1.43840000
1.97530000

2.15150000
3.19010000
1.83080000
1.52600000
0.69730000
-0.01810000
0.36160000
0.63550000
4.45150000
5.18070000
4.87830000
4.31110000
2.54740000
3.24680000
2.35520000
1.60130000
2.13620000
1.17880000
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H 6.61460000 0.36630000 1.94410000
H 5.43780000 1.57290000 2.53260000
C 7.48950000 1.97830000 3.12570000

Nugent dimer

HF energy =-1345.94148393

No imaginary frequency

Zero-point correction = 0.749536 (Hartree/Particle)
Thermal correction to Energy = 0.791730

Thermal correction to Enthalpy = 0.792674

Thermal correction to Gibbs Free Energy = 0.682435

Sum of electronic and zero-point Energies = -1345.191948
Sum of electronic and thermal Energies = -1345.149754
Sum of electronic and thermal Enthalpies =-1345.148810
Sum of electronic and thermal Free Energies = -1345.259049

Coordinates: Nugent dimer

Ta
Ta

TCZTODNTZIQOZTZIZQOZIZICTQOZNTQZZZZZ2Z2ZZ

-1.58420000

1.58470000
-3.36630000
-1.98270000
-2.25410000

1.97650000

2.26170000

3.36580000
-0.29110000

0.29190000
-3.87290000
-4.86490000
-3.18790000
-4.00750000
-4.29230000
-4.42790000
-3.94300000
-5.29790000
-3.27150000
-3.66880000
-4.01480000
-3.19600000
-1.06430000
-1.09620000
-0.02890000
-1.31750000
-3.36970000
-3.07380000
-3.76410000
-4.20320000

-0.15050000
0.15060000
0.87220000
-1.11450000
-0.74910000
1.11280000
0.75140000

-0.87230000
1.30190000

-1.30190000
1.30250000
0.85530000
1.02190000
2.40020000
1.31360000
2.41350000
1.04220000
0.87040000

-1.70470000

-1.35600000

-1.45680000

-2.80870000

-1.38820000

-2.45870000

-1.15750000

-0.80620000

-1.65810000

-2.56770000

-1.97880000

-1.18610000

-0.02920000
-0.03560000
-0.31970000
-1.79190000
1.78150000
-1.80090000
1.77170000
-0.33230000
0.02750000
0.02830000
-1.60890000
-1.81860000
-2.42070000
-1.64450000
0.70220000
0.67910000
1.70580000
0.55180000
-2.08770000
-3.06100000
-1.31750000
-2.14730000
-2.87390000
-3.15970000
-2.59020000
-3.78270000
1.92950000
2.48730000
0.95330000
2.48460000
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-1.80220000
-2.62340000
-0.98360000
-1.44860000
1.05430000
1.08520000
0.01980000
1.30440000
3.26410000
3.65780000
4.01030000
3.18860000
3.37890000
3.08580000
3.77070000
4.21350000
1.81410000
2.63640000
0.99360000
1.46460000
4.29560000
4.43110000
3.94990000
5.30060000
3.86740000
4.85830000
3.17890000
4.00220000
-0.69840000
-1.65560000
-0.77410000
0.09530000
0.92560000
1.77480000
0.81900000
1.17010000
-1.47330000
-1.33390000
-1.43470000
-2.46820000
-0.92520000
-1.77180000
-0.81740000
-1.17420000
1.47160000
1.32790000
1.43330000
2.46770000

-0.27860000
0.22200000
0.44320000

-1.11340000
1.38580000
2.45610000
1.15530000
0.80320000
1.70280000
1.35390000
1.45500000
2.80680000
1.65930000
2.57040000
1.97740000
1.18740000
0.28300000

-0.21860000

-0.43720000
1.11920000

-1.31270000

-2.41270000

-1.04050000

-0.86960000

-1.30410000

-0.85690000

-1.02480000

-2.40180000
2.99630000
2.52320000
4.07200000
2.56710000
3.49400000
3.10110000
4.55750000
3.43170000
3.41250000
3.16850000
4.50710000
3.07200000

-3.49400000

-3.10070000

-4.55730000

-3.43260000

-3.41330000

-3.17060000

-4.50770000

-3.07250000

3.07160000
3.62280000
2.96610000
3.70800000
-2.88000000
-3.16650000
-2.59270000
-3.78930000
-2.10180000
-3.07640000
-1.33430000
-2.16130000
1.91440000
2.47130000
0.93630000
2.46780000
3.06410000
3.61260000
2.96250000
3.70100000
0.68660000
0.66390000
1.69120000
0.53210000
-1.62290000
-1.83730000
-2.43230000
-1.65760000
1.74040000
2.01000000
1.96520000
2.37270000
-0.06370000
0.51240000
0.19910000
-1.13130000
-0.59150000
-1.65570000
-0.48320000
-0.28690000
-0.05580000
0.52370000
0.20740000
-1.12240000
-0.59340000
-1.65740000
-0.48370000
-0.29340000
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0.70600000
1.66430000
0.78260000
-0.08530000
-0.38240000
0.38420000

-2.99470000
-2.52140000
-4.07020000
-2.56490000

2.76300000
-2.76270000

1.74110000
2.00670000
1.96660000
2.37620000
0.26040000
0.26220000
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2) B3LYP geometries and energies for all optimized minima and transition structures (S32-
S61)

Species Al

HF energy =-1468.74214362

No imaginary frequency

Zero-point correction = 0.561032 (Hartree/Particle)
Thermal correction to Energy = 0.597566

Thermal correction to Enthalpy = 0.598510

Thermal correction to Gibbs Free Energy = 0.497075

Sum of electronic and zero-point Energies = -1468.181111
Sum of electronic and thermal Energies = -1468.144578
Sum of electronic and thermal Enthalpies = -1468.143634
Sum of electronic and thermal Free Energies = -1468.245069

Coordinates: Al

Ta

TOCTZICDOZDTOQOIDZTQOIZIZIQOIIDQOZIDTQZZZZZ

7.09400000
6.24580000
8.06530000
5.22270000
8.66970000
7.20920000
6.92400000
6.99920000
6.37020000
7.93810000
4.93250000
4.35180000
5.00770000
4.36200000
4.31190000
3.94000000
3.42180000
4.81180000
4.52900000
3.58060000
4.27430000
5.14970000
7.58970000
8.34380000
7.40640000
6.66420000
9.27990000
10.07600000
9.64960000
9.08210000
8.69800000
7.73280000

5.23350000
6.85540000
5.93040000
4.96840000
5.47240000
3.12500000
8.14500000
8.50830000
8.91280000
8.08730000
6.94240000
7.78700000
7.10610000
6.02430000
3.83240000
3.61430000
4.03340000
2.94220000
6.10970000
6.33360000
5.89540000
7.01020000
5.80250000
5.29700000
6.79660000
5.22660000
6.74870000
6.28220000
6.87900000
7.74520000
6.06290000
6.50870000

3.57650000
2.63560000
5.19980000
4.46770000
2.23300000
3.41100000
2.55290000
1.51190000
3.12330000
2.95860000
2.01680000
2.42870000
0.92580000
2.18010000
4.46340000
5.48020000
3.83700000
4.08350000
5.06700000
4.54790000
6.12010000
5.04330000
6.58020000
7.20680000
7.02280000
6.62210000
5.17980000
5.78520000
4.16160000
5.61050000
0.90330000
0.65520000
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Species A2

9.47560000 6.84480000 0.82310000
8.93260000 5.30490000 0.13360000
9.94980000 4.81340000 2.48530000

10.12850000

3.97960000

1.78530000

10.78580000 5.52630000 2.36440000
10.00050000 4.41310000 3.50010000

6.75550000
7.79480000
6.57310000
6.30370000
5.64250000
7.02330000
9.45340000
9.44880000
9.68480000
10.27570000
8.12910000
8.73180000
8.69800000
7.21280000
5.63830000
4.85540000
5.13180000
6.19200000
8.24130000
8.97440000
7.89910000
8.76430000
5.72190000
4.73470000
6.20040000
5.55080000

2.42440000
2.09460000
1.98110000
2.96360000
1.47840000
1.39490000
2.67840000
3.73100000
2.07430000
2.53340000
0.29280000
0.19530000
-0.17990000
-0.29250000
0.88770000
0.99430000
0.74250000
-0.03250000
1.94600000
1.33010000
1.36960000
2.83410000
3.66070000
3.83390000
4.63390000
3.22190000

HF energy = -1468.73411441

1.85160000
4.73160000
6.18130000
6.58640000
5.88930000
6.99520000
5.45460000
5.75790000
6.34390000
4.74120000
4.21650000
3.30520000
5.03010000
4.08200000
1.98160000
2.74380000
1.01630000
2.19600000
0.76950000
1.30510000
-0.10220000
0.39340000
0.84190000
1.28990000
0.67870000
-0.15220000

no imaginary frequency

Zero-point correction = 0.562411 (Hartree/Particle)

Thermal correction to Energy = 0.598383

Thermal correction to Enthalpy = 0.599327

Thermal correction to Gibbs Free Energy = 0.498150

Sum of electronic and zero-point Energies =-1468.171704
Sum of electronic and thermal Energies = -1468.135732
Sum of electronic and thermal Enthalpies = -1468.134787
Sum of electronic and thermal Free Energies = -1468.235965

Coordinates: A2

Ta 7.05080000 5.21620000 3.60200000
N 5.86580000 6.01580000 2.06810000
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8.09020000
5.33070000
8.66890000
7.25450000
4.40700000
3.91830000
4.10990000
4.00550000
6.28660000
5.90630000
5.88280000
7.37000000
4.75020000
4.84710000
3.66960000
5.22270000
4.61050000
3.54100000
4.65810000
5.02850000
7.54200000
8.00560000
7.74900000
6.46680000
9.54320000
9.93930000

5.81800000
5.40050000
6.02690000
3.20760000
5.90900000
6.89650000
5.50190000
5.25430000
6.85780000
6.45790000
7.88320000
6.92020000
4.32550000
4.50550000
4.22700000
3.36670000
6.64540000
6.54350000
6.96200000
7.45300000
6.24450000
5.68250000
7.31430000
6.08940000
5.98210000
5.42330000

10.04350000 5.61720000
9.82760000 7.03830000
9.11000000  7.40990000
8.55100000 7.93040000
10.18390000 7.46940000
8.96990000 7.96910000
9.44570000 5.33400000
9.29550000 5.76420000
10.52670000 5.40790000

9.18660000
6.61220000
8.07410000
8.12670000
8.86130000
7.15940000
8.41800000
9.87390000

4.27280000
2.35450000
2.13570000
2.78680000
3.58230000
3.15240000
1.94030000
1.84080000

10.41380000 2.79580000

10.38390000

9.97710000
7.15360000
6.98740000

1.22090000
1.34220000
0.48140000

-0.10840000

5.32080000
4.73060000
2.60660000
3.33220000
1.98110000
2.06750000
0.99820000
2.75530000
0.94920000
-0.00740000
1.04330000
0.87960000
5.52680000
6.61440000
5.31430000
5.29780000
4.95900000
4.70450000
6.01620000
4.34750000
6.60690000
7.43700000
6.79760000
6.65530000
5.41200000
6.27830000
4.51420000
5.56900000
2.72380000
3.50940000
2.97310000
1.78140000
1.58520000
0.57660000
1.80580000
1.54320000
1.87600000
4.53150000
6.30660000
6.44890000
6.66770000
6.94670000
4.01600000
3.95850000
4.76700000
3.04600000
4.73980000
3.83400000
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Species A3

7.73900000
6.17620000
4.89130000
4.20770000
4.47580000
4.88640000
7.78990000
8.07260000
7.30380000
8.71550000
6.44580000
5.58050000
7.33330000
6.31700000

-0.14170000
0.64830000
1.65810000
2.47360000
1.16410000
0.93090000
0.97660000
0.22680000
0.44600000
1.41340000
3.41210000
4.07770000
4.01970000
2.71890000

5.43150000
5.21370000
2.25340000
2.52680000
1.36370000
3.07300000
1.29650000
2.03980000
0.46500000
0.89640000
0.31680000
0.33930000
0.10910000
-0.52800000

HF energy =-1468.72932847

No imaginary frequency

Zero-point correction = 0.560701 (Hartree/Particle)

Thermal correction to Energy = 0.597496

Thermal correction to Enthalpy = 0.598440

Thermal correction to Gibbs Free Energy = 0.495754

Sum of electronic and zero-point Energies = -1468.168627
Sum of electronic and thermal Energies = -1468.131833
Sum of electronic and thermal Enthalpies = -1468.130888
Sum of electronic and thermal Free Energies = -1468.233575

Coordinates: A3

Ta
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7.11080000
7.05060000
7.39150000
5.15560000
8.66220000
7.23820000
8.05380000
7.68430000
8.33790000
8.95940000
5.97240000
6.34940000
5.50500000
5.18780000
4.21670000
3.39910000
3.76110000
4.71520000
4.48040000
4.07400000

5.14830000
7.26210000
5.13320000
5.19960000
5.40320000
2.99150000
8.23510000
8.90520000
8.88990000
7.74110000
7.98390000
8.53440000
8.73540000
7.30140000
4.18490000
4.65650000
3.63600000
3.45350000
6.13290000
5.60660000

3.55870000
3.58150000
5.56970000
3.07450000
2.27370000
3.36280000
3.17320000
2.37220000
4.01750000
2.81790000
4.25540000
5.13590000
3.59120000
4.59480000
3.55470000
4.12690000
2.71280000
4.19440000
2.17810000
1.29890000
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3.63510000
5.17310000
6.31120000
6.60470000
6.04050000
5.41150000
8.56110000
8.92940000
9.38590000
8.33130000
8.64780000
7.68340000
9.43160000
8.82400000
9.97510000

6.62600000
6.90360000
5.12580000
4.57430000
6.15130000
4.64960000
5.82620000
5.33660000
5.82780000
6.87910000
6.02890000
6.51280000
6.80090000
5.28660000
4.86860000

10.30600000 4.11790000
10.73560000 5.66980000

9.96780000
6.98050000
7.72450000
6.38140000
6.19400000
5.43010000
6.67710000
9.36480000
9.36650000
9.57450000

4.37370000
2.29630000
1.87710000
1.65040000
2.53930000
1.34900000
0.84140000
2.34760000
3.34770000
1.62920000

10.19960000 2.28120000

8.05640000
8.68840000
8.58690000
7.13610000
5.81490000
4.99530000
5.35890000
6.31700000
8.60510000
9.29360000
8.38980000
9.13770000
6.12300000
5.06260000
6.58030000
6.16870000

0.07880000
-0.02550000
-0.41500000
-0.49030000

0.78550000

0.90410000

0.69060000
-0.16230000

1.80670000

1.24250000

1.18780000

2.70070000

3.46160000

3.60440000

4.44910000

2.96940000

2.68710000
1.83320000
6.54710000
7.45640000
6.85700000
6.14380000
6.09680000
7.01420000
5.37340000
6.33790000
0.96220000
0.77180000
0.86870000
0.16420000
2.60770000
1.87020000
2.63980000
3.58500000
1.75270000
4.65330000
5.97970000
6.58790000
5.51840000
6.66330000
5.49100000
5.93230000
6.29670000
4.77890000
4.09680000
3.20760000
4.92430000
3.92490000
1.75320000
2.47490000
0.75720000
1.97110000
0.88790000
1.52770000
0.00480000
0.53780000
0.51540000
0.75220000
0.39910000
-0.46810000

Species TSA2BC
HF energy =-1468.69719710
Imaginary frequency: 112i
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Zero-point correction = 0.562083 (Hartree/Particle)

Thermal correction to Energy = 0.597291

Thermal correction to Enthalpy = 0.598235

Thermal correction to Gibbs Free Energy = 0.500271

Sum of electronic and zero-point Energies =-1468.135115
Sum of electronic and thermal Energies = -1468.099906
Sum of electronic and thermal Enthalpies = -1468.098962
Sum of electronic and thermal Free Energies = -1468.196927

Coordinates: TSA2BC

Ta

TTTTODTITZIOVRIEODTOQOIONITIQOIIZIQOIITQOZIODTIQIDITITQZZZZ

8.10290000
7.37440000
6.17030000
8.38760000
8.97590000
5.15880000
4.32630000
4.71650000
5.58380000
5.55580000
5.15270000
4.70370000
6.27680000
6.40480000
5.48800000
6.81360000
6.10960000
7.59110000
6.64350000
8.30450000
7.97290000
7.82840000
7.34950000
8.61770000
7.07310000
9.05010000
8.33770000
9.86460000
9.47490000
8.52840000
7.08430000
7.28190000
6.16080000
6.89770000
9.97020000

5.48420000
6.06740000
5.08280000
6.73190000
3.73090000
4.47740000
5.17960000
3.57980000
4.18030000
5.39890000
4.49560000
6.09340000
5.86050000
7.15480000
6.81560000
8.00320000
7.52040000
5.45530000
5.05460000
4.63130000
6.18740000
8.07930000
8.33370000
8.82810000
8.19000000
6.41770000
6.46890000
7.12960000
5.41060000
2.29510000
1.32460000
1.01860000
1.91480000
0.41450000
1.08940000

4.34200000
6.13650000
3.67770000
2.77400000
4.35240000
4.54220000
4.73310000
4.07700000
5.50560000
2.39480000
1.90240000
2.52100000
1.71620000
6.23980000
6.75100000
6.81490000
5.25040000
7.44200000
7.84310000
7.38580000
8.17450000
2.74660000
3.69930000
2.56660000
1.94880000
1.51210000
0.66970000
1.30020000
1.53090000
3.39260000
4.14790000
5.18180000
4.14500000
3.55990000
3.10870000

10.45320000 0.72070000 4.01870000
9.57500000 0.21820000 2.56570000
1.53630000 2.47680000

10.74810000
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Species B

HF energy =-924.912256214

8.02330000
8.85980000
7.72520000
7.18050000
10.44790000
10.23230000
11.18630000
11.11280000
10.99580000
12.22400000
10.40470000
10.07720000
9.82400000
11.46020000
11.18690000
10.45470000
11.70740000
11.92420000
9.75130000
9.42600000
10.51240000
8.88390000
12.02530000
12.36520000
11.89280000
12.83600000

No imaginary frequency
Zero-point correction = 0.361801 (Hartree/Particle)

Thermal correction to Energy = 0.387541

2.78200000
3.22760000
1.87460000
3.47920000
3.73140000
5.85940000
6.11810000
5.35020000
7.09830000
6.12400000
6.95600000
7.91730000
6.78470000
7.08070000
4.38350000
4.73960000
3.53540000
5.18180000
2.11940000
1.31640000
1.69520000
2.36510000
3.24340000
2.26660000
3.15400000
3.95880000

1.62710000
1.07180000
1.08160000
1.59330000
5.66300000
5.07000000
3.97900000
3.20430000
3.51160000
4.35070000
6.03610000
5.59960000
6.94360000
6.32460000
7.34060000
8.07730000
7.80690000
7.19840000
6.51400000
5.84560000
7.18450000
7.14720000
4.70400000
5.07390000
3.62150000
4.88690000

Thermal correction to Enthalpy = 0.388486

Thermal correction to Gibbs Free Energy = 0.304578
Sum of electronic and zero-point Energies = -924.550456
Sum of electronic and thermal Energies = -924.524715
Sum of electronic and thermal Enthalpies = -924.523771

Sum of electronic and thermal Free Energies = -924.607678

Coordinates: B

Ta

TTQOZZZZ

6.94520000
7.98000000
4.96120000
7.57380000
7.23560000
3.94660000
3.41240000
3.19230000

5.21780000
5.75400000
5.51710000
6.31200000
3.46470000
4.50140000
4.70190000
4.47670000

3.72410000
5.38410000
4.01980000
2.13630000
3.38850000
4.27620000
5.22180000
3.46950000
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Species C

4.40700000
4.36690000
3.62690000
3.85180000
5.12910000
7.63760000
7.32320000
8.49480000
6.80700000
9.05830000
8.78520000
9.28350000
9.97860000
7.86050000
7.65460000
8.92170000
7.24840000
7.87650000
7.26450000
8.93700000
7.67530000
7.53040000
8.12550000
9.06510000
7.38440000
8.30240000
8.86100000
9.79750000
9.08350000
8.54250000
5.93520000
5.55760000
6.09470000
5.14440000

3.51180000
6.84320000
6.87960000
7.14340000
7.60390000
6.95290000
6.70430000
7.64560000
7.49810000
5.01060000
4.71730000
4.10240000
5.61790000
7.73660000
8.10060000
7.95460000
8.33350000
5.82130000
6.33760000
5.99130000
4.74850000
1.78150000
0.93630000
1.37960000
1.04090000
-0.13730000
1.59350000
2.08000000
0.53630000
2.05170000
0.94520000
1.41930000
-0.12060000
1.01500000

4.34450000
3.89710000
3.07800000
4.82670000
3.67930000
6.14050000
7.16970000
6.21070000
5.67150000
6.02530000
7.05480000
5.45940000
6.08780000
2.25790000
3.27390000
2.04300000
1.55880000
0.79660000
0.03600000
0.53800000
0.72900000
3.08250000

4.67150000
5.02820000
5.47540000
4.51690000
1.74560000
2.05020000
1.54430000
0.79950000
2.49210000
1.57610000
2.27580000
3.25130000

HF energy =-543.848019144

No imaginary frequency

Zero-point correction = 0.194179 (Hartree/Particle)
Thermal correction to Energy = 0.206147

Thermal correction to Enthalpy = 0.207091

Thermal correction to Gibbs Free Energy = 0.157219

Sum of electronic and zero-point Energies = -543.653840
Sum of electronic and thermal Energies = -543.641872
Sum of electronic and thermal Enthalpies = -543.640928
Sum of electronic and thermal Free Energies = -543.690801

Coordinates: C
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-0.83510000 0.87850000 0.11010000

-0.16780000
1.21650000
1.58410000
1.30380000
1.89800000

-0.70590000

-0.63050000

-1.76560000

-0.17230000

-0.38850000

-0.75380000

-0.82640000
0.69890000

-2.72030000

-3.03100000

-3.15410000

-3.17540000

-0.17380000

-0.68010000

-0.35620000
0.90260000

1.82620000
1.68340000
0.67130000
1.85680000
2.39850000
3.13700000
3.31880000
3.20560000
3.96360000
1.56020000
2.58760000
0.94870000
1.57680000
0.85670000
0.49290000
0.18570000
1.84400000
-0.88920000
-1.53280000
-1.31340000
-0.95860000

-1.20630000
-1.63230000
-1.43070000
-2.71760000
-1.13310000
-1.54050000
-2.62540000
-1.27000000
-1.03350000
1.82680000
1.96230000
2.62860000
1.98340000
-0.05300000
-1.04090000
0.70130000
0.09880000
-0.02500000
0.70750000
-1.02090000
0.17830000

Species D

HF energy =-1849.82190022

No imaginary frequency

Zero-point correction = 0.730030 (Hartree/Particle)
Thermal correction to Energy = 0.779494

Thermal correction to Enthalpy = 0.780438

Thermal correction to Gibbs Free Energy = 0.651068

Sum of electronic and zero-point Energies = -1849.091870
Sum of electronic and thermal Energies = -1849.042406
Sum of electronic and thermal Enthalpies = -1849.041462
Sum of electronic and thermal Free Energies = -1849.170832

Coordinates: D

z22Z22Z22ZZ7Z

w2 N
it

Ta 26.14730000 15.93240000 14.60540000
Ta 25.32680000 13.69520000 12.41980000
26.48440000 17.98620000 14.76590000
24.41050000 16.24830000 15.65510000
27.90160000 15.56710000 15.53560000

23.82540000
26.89010000
24.22840000
26.19370000
25.49050000
26.87040000
25.32500000

14.58880000
12.80780000
11.92530000
15.70860000
13.84590000
16.70670000
12.65750000

11.33860000
11.50520000
12.27210000
12.64350000
14.38270000
11.36280000
15.66950000
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25.45000000
25.43960000
24.46030000
25.61970000
27.78230000
27.98040000
28.59220000
27.82830000
24.33680000
23.58440000
25.29980000
24.04530000
23.09290000
22.70350000
23.12390000
22.36350000
28.19730000
28.48590000
27.32940000
29.03350000
29.05350000
29.95070000
28.87120000
29.28730000
23.19780000
23.30600000
23.65020000
22.11510000
23.24930000
22.15200000
23.65910000
23.45650000
26.85110000
27.66570000
25.90370000
26.96730000
28.16870000
28.39590000
28.15410000
28.99550000
24.77280000
24.48360000
25.86440000
24.39130000
22.77110000
22.37250000
22.32000000
22.42830000

19.01650000
19.61100000
18.57230000
19.72650000
18.64230000
19.31170000
17.91010000
19.27170000
17.04260000
17.84680000
17.50790000
16.41250000
15.70540000
15.11300000
15.05250000
16.51270000
15.96410000
15.09280000
16.43360000
16.68380000
14.92170000
15.56120000
14.73230000
13.96180000
15.87590000
16.55760000
16.36210000
15.76090000
14.01390000
13.91680000
13.01990000
14.65620000
12.33770000
12.78510000
12.59980000
11.24120000
12.49210000
11.41520000
12.73870000
13.04650000
10.57630000
9.94700000
10.59420000
10.06670000
11.83360000
11.40170000
12.81920000
11.18100000

14.72370000
15.65610000
14.58820000
13.89770000
14.88860000
14.03190000
14.93670000
15.79770000
16.87750000
16.79550000
17.10630000
17.73650000
15.34990000
16.19750000
14.47560000
15.15640000
16.90730000
17.51880000
17.38200000
16.94170000
14.91720000
14.99500000
13.85720000
15.41020000
11.60910000
10.74610000
12.47500000
11.79760000
10.12660000
10.20420000
9.92570000
9.25220000
10.12500000
9.53120000
9.64240000
10.07430000
12.13080000
12.03850000
13.19460000
11.65320000
12.15630000
13.01740000
12.10630000
11.25110000
12.31180000
11.37500000
12.45570000
13.13110000
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Species E

28.75620000
29.03740000
29.18920000
29.23180000
26.57090000
27.05090000
26.99750000
25.50330000
26.16960000
25.07380000
26.45650000
26.55660000
25.56040000
26.55020000
25.45840000
24.80740000
23.63430000
22.80450000
23.52100000
23.52600000
26.65640000
26.60040000
26.54220000
27.66550000

16.83750000
17.28610000
17.46030000
15.84890000
15.97190000
14.99460000
16.64700000
15.85570000
18.46840000
18.48110000
18.93750000
19.09660000
13.41450000
13.86610000
12.62100000
14.18070000
11.80010000
12.51310000
11.27300000
11.06090000
11.31310000
10.81240000
10.54300000
11.73590000

11.56180000
12.52340000
10.76580000
11.50120000
9.63730000
9.51180000
8.88130000
9.41390000
11.29240000
11.35010000
10.34040000
12.10110000
17.39530000
17.52700000
18.15000000
17.61710000
15.72280000
15.63690000
16.68110000
14.92310000
15.49020000
14.51510000
16.26660000
15.59190000

HF energy =-227.391731019

No imaginary frequency

Zero-point correction = 0.090470 (Hartree/Particle)
Thermal correction to Energy = 0.097051

Thermal correction to Enthalpy = 0.097995

Thermal correction to Gibbs Free Energy = 0.060191

Sum of electronic and zero-point Energies = -227.301261
Sum of electronic and thermal Energies = -227.294680
Sum of electronic and thermal Enthalpies = -227.293736
Sum of electronic and thermal Free Energies = -227.331540

Coordinates: E

mmoOZTTazz0

-0.92550000
0.18090000
-2.09600000
1.27880000
1.56600000
2.14850000
1.03380000
-2.64280000
-3.43890000
-3.09560000

0.21710000
-0.15490000
0.48500000
-0.58710000
-1.60900000
0.05860000
-0.56880000
1.81120000
2.01260000
1.83390000

-0.41760000
-0.79150000
-0.17200000

0.06160000
-0.21510000
-0.11280000

1.13240000

0.07760000
-0.64970000

1.07670000
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H -1.89430000 2.61260000 0.01030000

Species TSBEF

HF energy =-1152.29269166

Imaginary frequency: 209i

Zero-point correction = 0.452730 (Hartree/Particle)
Thermal correction to Energy = 0.485611

Thermal correction to Enthalpy = 0.486555

Thermal correction to Gibbs Free Energy = 0.385367

Sum of electronic and zero-point Energies =-1151.839962
Sum of electronic and thermal Energies =-1151.807081
Sum of electronic and thermal Enthalpies =-1151.806137
Sum of electronic and thermal Free Energies =-1151.907324

Coordinates: TSBEF

Ta

TTOQORITIZOIIDOZIODTZQOZICTOQOINITIQONTETIZOZZZZ

6.45350000
7.57470000
4.54580000
7.38510000
7.04850000
4.06600000
3.14040000
3.83870000
4.81900000
3.55870000
3.33200000
2.59840000
3.91140000
7.56820000
7.73950000
8.34230000
6.59470000
8.87740000
9.17240000
8.84810000
9.67620000
6.92100000
5.95730000
7.63900000
6.78270000
8.61190000
8.46340000
9.43290000
8.93290000
7.40370000
8.34840000
9.28980000
7.75550000

5.19800000
6.22650000
5.48260000
6.07540000
3.48900000
4.81140000
4.23910000
5.53440000
4.11360000
6.41290000
7.21580000
5.91310000
6.88890000
7.68200000
8.14060000
8.06500000
8.05080000
5.73480000
6.19710000
4.64800000
5.96580000
7.31550000
7.62270000
8.14310000
7.19440000
5.61770000
5.47750000
6.34840000
4.66460000
1.81060000
1.14570000
1.69270000
1.25450000

4.18880000
5.69770000
3.47440000
2.59470000
4.06760000
2.27420000
2.47170000
1.46860000
1.89250000
3.99340000
3.26690000
4.22400000
4.91730000
5.61310000
6.60270000
4.92350000
5.25630000
6.13760000
7.09590000
6.27000000
5.40820000
1.98620000
2.40940000
2.13140000
0.89620000
1.95490000
0.86810000
2.07610000
2.38260000
3.83540000
5.34080000
5.48730000
6.25940000
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Species F

8.59600000
8.47270000
9.43660000
8.68460000
7.97090000
5.80030000
5.23060000
5.99980000
5.15320000
5.93220000
5.35440000
6.02360000
4.22790000
3.47030000
4.57440000
3.78910000
7.03550000
7.67740000
6.54020000
7.66470000

0.08070000
1.56600000
2.08420000
0.50180000
1.95860000
0.81620000
1.16320000
-0.25620000
0.92690000
5.64440000
5.00730000
6.21220000
4.12230000
4.21050000
3.08160000
4.38550000
6.16820000
7.05510000
6.18940000
5.27080000

5.22860000
2.28780000
2.38140000
2.11230000
1.39330000
3.63260000
2.75990000
3.49730000
4.51350000
7.17580000
6.23820000
8.25220000
6.58710000
5.80340000
6.61300000
7.55700000
9.28760000
9.22130000
10.26490000
9.22740000

HF energy =-1152.33754588
No imaginary frequency

Zero-point correction= 0.458745 (Hartree/Particle)

Thermal correction to Energy= 0.489825
Thermal correction to Enthalpy= 0.490769
Thermal correction to Gibbs Free Energy= 0.396798

-1151.878801
-1151.847721
-1151.846777
-1151.940748

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

Coordinates: F

Ta

AONTTOTTTOQZZZZ

6.24090000
7.41160000
4.56450000
7.40430000
6.98490000
4.01650000
2.99980000
3.94210000
4.65520000
3.74570000
3.72960000
2.70070000
4.12250000
8.06050000

5.18940000
5.73230000
5.09440000
6.57000000
3.54980000
3.95190000
3.70460000
4.16320000
3.07700000
6.28320000
6.57860000
6.11420000
7.13730000
7.06070000

4.01000000
6.15370000
2.88010000
3.06020000
3.80090000
2.16100000
2.51600000
1.07900000
2.29770000
2.66950000
1.60580000
2.98440000
3.24720000
6.17800000
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8.49220000
8.85550000
7.32650000
8.33940000
8.75570000
7.81180000
9.16050000
7.04250000
6.16040000
7.86090000
6.80720000
8.59680000
8.44420000
9.46290000
8.85510000
7.57080000
9.46720000
9.89090000
9.84320000
9.86580000
7.01750000
7.34820000
7.43360000
5.92420000
6.90200000
5.80350000
7.23580000
7.23470000
6.08440000
5.17660000
5.78950000
3.77630000
3.17540000
3.62950000
3.42590000
6.75180000
7.70850000
6.30350000
6.98150000

7.29270000
7.07820000
7.83190000
4.68030000
4.90440000
3.72450000
4.59400000
7.98000000
8.18610000
8.62200000
8.31260000
6.30910000
6.59020000
6.89150000
5.24720000
1.91580000
1.91180000
2.48560000
2.35450000
0.88950000
1.08660000
1.66240000
0.07310000
0.99940000
0.91090000
0.91080000
-0.13550000
1.32470000
5.70690000
5.54230000
5.79490000
5.42360000
5.24810000
4.59050000
6.33580000
5.96070000
6.42750000
6.58420000
4.98930000

7.16110000
5.42520000
5.92720000
6.62100000
7.61230000
6.65830000
5.90140000
3.02030000
3.64300000
3.39500000
1.99350000
2.26420000
1.20620000
2.63160000
2.30090000
3.74640000

3.80660000
2.97120000
4.73880000
3.74310000
2.13400000
1.25930000
2.04570000
2.08000000
5.20950000
5.21550000
5.16720000
6.17120000
6.83170000
5.82220000
8.07000000
6.20550000
5.30910000
6.90760000
6.70930000
9.13780000
8.85870000
9.92270000
9.60390000

Species TSFG1

HF energy = -1152.31334403

Imaginary frequency: 77i

Zero-point correction= 0.456881 (Hartree/Particle)
Thermal correction to Energy= 0.488118

Thermal correction to Enthalpy= 0.489063

Thermal correction to Gibbs Free Energy= 0.392688

Sum of electronic and zero-point Energies=-1151.856463
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Sum of electronic and thermal Energies=-1151.825226
Sum of electronic and thermal Enthalpies=-1151.824281
Sum of electronic and thermal Free Energies=-1151.920656

Coordinates; TSFG1

Ta

OO I IO I T QOYVRIIIODNIDQOIDIZQOIITITIQOIZITOQOTI DI TIOZZZ Z

6.11180000
7.58940000
4.16780000
6.75730000
7.06740000
3.54550000
2.91340000
2.90130000
4.31110000
3.18020000
2.52810000
2.54200000
3.66430000
8.78440000
9.37160000
9.41290000
8.52540000
7.89840000
8.09380000
7.08560000
8.79790000
5.89330000
4.88070000
6.28770000
5.81000000
8.10390000
8.09090000
8.56920000
8.73820000
8.00970000
9.83870000
10.23800000
9.97610000
10.45560000
7.84860000
8.20210000
8.43040000
6.80070000
7.39660000
6.33130000
7.94970000
7.51530000
6.48990000

5.31080000
5.56360000
4.92740000
6.37000000
3.76990000
3.67540000
3.26260000
3.82150000
2.93530000
5.93500000
6.18900000
5.58890000
6.86370000
6.37150000
6.37800000
5.96820000
7.40240000
4.27260000
4.37600000
3.56350000
3.84500000
7.20700000
7.26230000
8.23570000
6.80900000
6.28740000
5.86770000
7.28690000
5.65120000
2.31920000
2.70380000

3.79570000
7.40100000
3.43080000
2.20280000
3.84040000
3.02440000
3.83070000
2.13960000
2.77410000
3.79940000
2.94530000
4.62950000
4.13660000
7.17990000
8.10770000
6.37010000
6.93660000
8.01250000
9.08940000
7.86780000
7.54100000
1.37830000
1.79420000
1.30450000
0.35110000
1.64750000
0.62550000
1.59100000
2.27160000
3.77870000
4.10770000

3.40440000 3.36160000

3.16150000

5.09690000

1.79470000 4.07300000

1.52270000
2.20500000
0.59330000
1.27960000
1.09050000
0.86420000
0.14170000
1.49690000
5.72800000

2.06530000
1.28040000
1.98870000
1.84250000
5.08700000
4.94450000
5.04150000
6.10030000
6.56730000
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Species G1

6.69070000
5.30070000
6.27390000
6.34560000
5.23830000
6.92410000
4.86320000
5.39910000
3.79610000
4.95340000

6.51070000
5.23360000
7.91210000
8.38050000
8.01860000
8.49050000
4.54120000
4.85310000
4.75370000
3.44760000

HF energy =-1152.35101412

5.39250000
6.70790000
5.49290000
4.50330000
5.86040000
6.16980000
7.90710000
8.81780000
8.05240000
7.81290000

No imaginary frequency

Zero-point correction = 0.457190 (Hartree/Particle)

Thermal correction to Energy = 0.489245

Thermal correction to Enthalpy = 0.490190

Thermal correction to Gibbs Free Energy = 0.391762

Sum of electronic and zero-point Energies =-1151.893824
Sum of electronic and thermal Energies =-1151.861769
Sum of electronic and thermal Enthalpies =-1151.860825
Sum of electronic and thermal Free Energies = -1151.959252

Coordinates: G1

Ta
Si

TZTODNTTZIOQOZTEZIZIQOTZZITOQOZZZZZ

5.29170000
4.38240000
4.90930000
5.67760000
3.44290000
4.33700000
2.26880000
3.15890000
3.62310000
2.80530000
2.27890000
3.52470000
2.64530000
3.18650000
4.20040000
5.87330000
6.61110000
5.57460000
6.37930000
6.10810000
5.44400000
6.10160000
7.13190000

3.08970000
3.25170000
3.15670000
1.12190000
2.89460000
4.88080000
4.80860000
4.68610000
5.64240000
4.77250000
4.54690000
1.63790000
1.44650000
1.66920000
0.77870000
3.54280000
2.73560000
3.59130000
4.48630000
0.12930000
-0.75550000
0.55540000
-0.23070000

11.15340000
14.56540000
12.91910000
10.73990000
9.89220000
10.23040000
9.00540000
14.77570000
14.49900000
15.81290000
14.13280000
15.07310000
14.44290000
16.11850000
14.96610000
15.70150000
15.59930000
16.75820000
15.45560000
11.71480000
11.70840000
12.72190000
11.50110000
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5.63110000
6.62880000
5.25480000
4.96120000
3.30830000
1.57520000
2.18810000
1.41960000
0.59270000
1.73510000
2.18300000
0.64820000
1.91770000
2.30920000
1.43470000
1.98980000
2.60790000
4.78710000
4.47530000
4.41950000
5.88180000
7.13780000
7.90220000
8.12060000
7.34690000
8.87470000
7.85860000
7.27350000
8.08490000
8.81890000

0.55820000
0.22290000
1.29410000
-0.32120000
4.21820000
4.12550000
3.30030000
4.83140000
3.73400000
6.10800000
6.43120000
6.02790000
6.87590000
1.98610000
2.45870000
1.58770000
1.13130000
6.19010000
6.41260000
7.00120000
6.21440000
3.93180000
4.68220000
5.70920000
4.74950000
4.19830000
3.79510000
3.22020000
4.77630000
3.26540000

9.40080000
9.06110000
8.67900000
9.35330000
9.68540000
7.92390000
7.55490000
7.09570000
8.22900000
9.38970000
10.33110000
9.54080000
8.62300000
9.98760000
10.46240000
9.01250000
10.60360000
9.79400000
8.76220000
10.44160000
9.83470000
10.96550000
11.94810000
11.59830000
12.88750000
12.15550000
9.70960000
8.97660000
9.25160000
9.84720000

Species TSG1G2

HF energy =-1152.34324513

Imaginary frequency: 28i

Zero-point correction= 0.457950 (Hartree/Particle)
Thermal correction to Energy= 0.488841

Thermal correction to Enthalpy= 0.489785

Thermal correction to Gibbs Free Energy= 0.395193

Sum of electronic and zero-point Energies=-1151.885296
Sum of electronic and thermal Energies= -1151.854405
Sum of electronic and thermal Enthalpies=-1151.853460
Sum of electronic and thermal Free Energies=-1151.948052

Coordinates: TSG1G2

Ta 5.24270000 2.45620000 10.89790000
Si 4.09440000 3.09600000 14.17960000
N 4.54290000 2.64180000 12.56690000

N 5.69800000 0.50140000 10.78870000
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3.61180000
6.63250000
7.13670000
8.72780000
4.77160000
5.86740000
4.49530000
4.38190000
2.20580000
1.74970000
1.90360000
1.77230000
4.79470000
4.40370000
4.53110000
5.89040000
5.51720000
4.77350000
5.17600000
6.46430000
6.14550000
7.10460000
6.30190000
5.41300000
7.53510000
9.49190000
9.04870000
10.52440000
9.53210000
9.31440000
8.56980000
9.63120000
10.19380000
3.51880000
2.75200000
3.23420000
4.46970000
6.51170000
6.86650000
5.45840000
7.06960000
8.06660000
9.03540000
8.25800000
7.63530000
2.32060000
2.36730000
2.01370000

2.85940000
3.34930000
3.49260000
4.37500000
4.81770000
4.83870000
5.12590000
5.57300000
3.12170000
3.87080000
3.36150000
2.14590000
1.83940000
0.83150000
2.10210000
1.78690000
-0.51750000
-1.27120000
-0.05790000
-1.05090000
-0.09220000
-0.62100000
0.67990000
-0.82320000
3.75430000
4.01940000
3.14180000
3.76920000
4.83960000
5.39420000
5.75360000
6.24710000
5.02980000
2.48370000
1.70150000
3.34070000
2.08940000
4.02690000
3.40850000
4.26110000
4.97400000
3.29840000
2.90200000
4.22350000
2.57630000
3.35240000
3.59590000
4.25790000

9.72980000
9.20120000
11.36120000
9.79100000
14.60270000
14.53130000
15.62090000
13.90660000
14.35540000
13.69430000
15.38470000
14.09800000
15.41890000
15.22350000
16.45320000
15.35870000
11.81740000
11.50310000
12.74730000
12.01150000
9.52950000
9.66700000
8.76780000
9.14480000
10.10090000
8.60540000
8.13010000

8.89300000
7.87240000
10.64780000
11.36140000
10.02960000

11.20110000
8.32420000
8.17440000
7.68660000
7.95000000
7.91800000
7.07770000
7.72620000
7.89460000
12.46480000
12.12350000
13.02930000
13.16600000
10.19830000
11.26140000
9.64310000
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H 1.52610000 2.59720000 10.05050000
Species G2

HF energy =-1152.34499320

No imaginary frequency

Zero-point correction = 0.458172 (Hartree/Particle)
Thermal correction to Energy = 0.489927

Thermal correction to Enthalpy = 0.490871

Thermal correction to Gibbs Free Energy = 0.393836

Sum of electronic and zero-point Energies = -1151.886821
Sum of electronic and thermal Energies =-1151.855066
Sum of electronic and thermal Enthalpies = -1151.854122
Sum of electronic and thermal Free Energies =-1151.951157

Coordinates: G2

Ta
Si

TEZTOOZZIIDOZIODTZQOIZITITQOINITIZIQOTIEITOZZZZZZ

5.26910000
4.18250000
4.65900000
5.36890000
3.79300000
6.94800000
7.01970000
8.72860000
4.18470000
5.18250000
3.88640000
3.48820000
2.43620000
1.71450000
2.09180000
2.40210000
5.37600000
5.41230000
5.07340000
6.39920000
4.89690000
4.08440000
4.52250000
5.71040000
5.85920000
6.66800000
6.25830000
5.05490000
7.59840000
9.78020000
9.63570000

2.47980000
2.79640000
2.59400000
0.46530000
3.36080000
2.84350000
3.70130000
4.37820000
4.63600000
5.07610000
4.78870000
5.20510000
2.09820000
2.60750000
2.21490000
1.02790000
1.87110000
0.80160000
1.95960000
2.26250000
-0.54140000
-1.14830000
-0.06480000
-1.23660000
-0.19300000
-0.90540000
0.53640000
-0.76710000
3.64600000
3.83780000
2.76300000

10.75480000 3.99200000
9.81670000 4.31470000 7.85310000

10.93770000
14.30150000
12.64530000
10.67460000
9.86420000
9.17720000
11.23800000
9.69120000
14.76770000
14.63720000
15.81460000
14.13690000
14.54380000
13.89130000
15.58100000
14.29920000
15.45140000
15.20340000
16.50440000
15.36710000
11.62490000
11.18620000
12.53240000
11.89910000
9.46530000
9.70660000
8.75730000
8.97120000
10.00820000
8.84490000
8.71430000
9.33210000
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TTTOQOZTTITIZIQOTIZITOZITITOQOIZTTO

8.93190000
8.01390000
9.17710000
9.75140000
3.52150000
2.51290000
3.57440000
4.24000000
7.09310000
7.85340000
6.14340000
7.35610000
7.76730000
8.83990000
7.66220000
7.38710000
2.76270000
2.95840000
2.73190000
1.76040000

Species TSG1EH
HF energy =-1379.70156172

Imaginary frequency: 270i

5.73320000
6.10280000
6.39500000
5.79850000
3.00710000
2.56960000
3.88960000
2.26650000
2.99230000
2.31850000
2.74430000
4.01990000
4.05960000
3.84270000
5.12300000
3.47510000
4.25200000
4.49180000
5.19620000
3.79150000

10.17990000
10.64170000
9.33560000
10.91260000
8.47630000
8.36800000
7.81410000
8.10810000
7.73800000
7.31120000
7.25030000
7.44260000
12.43590000
12.32390000
12.69980000
13.27870000
10.38470000
11.43270000
9.81220000
10.31370000

Zero-point correction = 0.549983 (Hartree/Particle)
Thermal correction to Energy = 0.588396
Thermal correction to Enthalpy = 0.589340

Thermal correction to Gibbs Free Energy = 0.478112

Sum of electronic and zero-point Energies =-1379.151579
Sum of electronic and thermal Energies =-1379.113166
Sum of electronic and thermal Enthalpies =-1379.112222
Sum of electronic and thermal Free Energies = -1379.223450

Coordinates: TSG1EH

Ta
Si

TITQIn T TOZZZZZ

5.38330000
3.91030000
4.64000000
7.37140000
5.31280000
3.69890000
3.39460000
2.47350000
1.71390000
1.97870000
2.82400000
5.19020000
5.60580000
4.74620000

3.94740000
3.16080000
3.49340000
3.72630000
2.16340000
3.65710000
1.54220000
1.94440000
2.36130000
1.71060000
0.99820000
2.38070000
1.45870000
2.12640000

11.53300000
14.64300000
13.10090000
11.75830000
10.25250000
10.03390000
8.92730000
14.40630000
13.73080000
15.35960000
13.97150000
15.80260000
15.37400000
16.77540000
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TOXIZDTTQOZZOZIODTTQOINZIIQZIZDIOZIOITQOINIZITOINIZIQOOZTIDITQOINITZ TN T TZO T

6.02540000
3.26750000
4.07230000
2.89850000
2.44490000
8.11060000
8.64970000
7.42920000
8.85810000
8.25560000
8.99570000
7.68860000
8.80500000
4.10280000
4.06640000
5.09300000
3.54160000
4.08070000
1.95040000
1.57450000
1.71150000
1.42510000
5.73630000
4.90830000
6.18230000
6.50270000
2.63530000
2.49430000
1.67190000
2.88100000
5.24940000
4.03810000
3.12360000
3.96940000
4.10800000
5.58990000
6.57420000
4.84460000
5.66780000
6.66350000
6.24970000
7.50340000
6.68920000
5.83560000
7.44290000
7.12100000
8.88820000
9.56470000

3.06900000
4.76970000
5.51510000
4.62360000
5.18620000
3.53740000
2.57270000
3.56100000
4.33660000
3.68420000
4.49950000
3.78420000
2.72710000
2.42820000
0.59780000
0.92470000
0.57570000
-0.42580000
1.38750000
1.98590000
0.33380000
1.68170000
0.81030000
0.19920000
0.27510000
0.87950000
4.35300000
3.96160000
4.28880000
5.41640000
6.10420000
6.80100000
6.40680000
6.68610000
7.87480000
6.47400000
6.07000000
6.10330000
7.56410000
6.83640000
6.56990000
7.34930000
7.43670000
7.66890000
6.93490000
8.39020000
7.48630000
7.13590000

15.98880000
15.39930000
15.42150000
16.42410000
14.80220000
13.00120000
12.99790000
13.85350000
13.13470000
10.59870000
10.63510000
9.66370000
10.54890000
9.70760000
8.04670000
7.86600000
7.08100000
8.45130000
9.04450000
9.87630000
9.25270000
8.12370000
10.59320000
10.98620000
9.74250000
11.37140000
9.33460000
8.31720000
9.86400000
9.24860000
11.24690000
11.71060000
11.24550000
12.79510000
11.47430000
9.86330000
9.60340000
9.14480000
9.76700000
12.40270000
13.57280000
11.61140000
14.66280000
15.31640000
15.28940000
14.31750000
12.04350000
11.24940000
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H 9.13740000 8.54280000 12.22640000
H 9.12170000 6.92310000 12.96220000

Species H

HF energy =-1379.77669281

No imaginary frequency

Zero-point correction = 0.554728 (Hartree/Particle)
Thermal correction to Energy = 0.592015

Thermal correction to Enthalpy = 0.592959

Thermal correction to Gibbs Free Energy = 0.485166

Sum of electronic and zero-point Energies = -1379.221965
Sum of electronic and thermal Energies = -1379.184678
Sum of electronic and thermal Enthalpies = -1379.183733
Sum of electronic and thermal Free Energies = -1379.291527

Coordinates: H

Ta
Si

TZTZTOQONTTOIIZIQICZITZTONDTTOTITIZQZZZZZ

5.77670000
4.59780000
5.23720000
7.61010000
4.96940000
3.81140000
2.74930000
4.53320000
3.91280000
4.11290000
5.53720000
5.69040000
6.71600000
5.30020000
5.74700000
2.84180000
2.83980000
2.39700000
2.18400000
8.33920000
8.41050000
7.84300000
9.37340000
8.25250000
9.28410000
7.68620000
8.31930000
3.80120000
2.96540000
3.99990000
2.30890000
2.74660000

3.91460000
2.59380000
3.22320000
3.01590000
2.61400000
4.38630000
2.86900000
0.69940000
0.36350000
0.26680000
0.27640000
3.10340000
2.72780000
2.70780000
4.19620000
3.25470000
4.35060000
2.85440000
2.98040000
2.37980000
1.28520000
2.56880000
2.76510000
2.71290000
3.10560000
3.13270000
1.62030000
3.28180000
2.12950000
2.25070000
2.53680000
1.05540000

11.96730000
15.03580000
13.55400000
11.79000000
10.35450000
10.97470000
9.43860000
14.95570000
14.11360000
15.87460000
14.81580000
16.50170000
16.38320000
17.45010000
16.59730000
15.31870000
15.39430000
16.24070000
14.48270000
12.88220000
12.73680000
13.83660000
12.94550000
10.51940000
10.47660000
9.68160000
10.35980000
10.22830000
8.20480000
7.87610000
7.42230000
8.30850000
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TZTONTZQOZZOZIZQOIZICDQOZIOTTIQOZTZIZOQOTSZITO

1.36300000
1.31950000
0.87240000
0.79400000
5.05280000
4.12600000
5.27730000
5.86510000
2.90680000
2.47160000
2.07970000
3.45600000
6.67450000
6.13110000
6.53910000
5.04310000
6.39010000
8.14690000
8.55340000
8.58250000
8.40990000
6.13330000
5.99140000
5.91460000
5.81140000
6.17470000
6.38700000
4.75860000
5.26600000
4.77490000
4.50020000
5.99460000

Species TSHI
HF energy =-1379.74179179

Imaginary frequency: 133

Zero-point correction=

3.01060000
3.39900000
2.02520000
3.67990000
1.16670000
0.66060000
0.85450000
0.79970000
5.50680000
5.53710000
5.48830000
6.44210000
5.81020000
6.06070000
5.30470000
5.96360000
7.06400000
5.97470000
5.73640000
5.29070000
7.00840000
6.71190000
5.94300000
7.92690000
6.53870000
5.83090000
7.46710000
6.75620000
8.89870000
9.64950000
8.47780000
9.44210000

0.552704 (Hartree/Particle)

9.86110000
10.88000000
9.85280000
9.19850000
10.20320000
10.51610000
9.17190000
10.83870000
10.80570000
9.79590000
11.53250000
10.96220000
10.39670000
9.05080000
8.36900000
9.07160000
8.68860000
10.37530000
11.36210000
9.64130000
10.10570000
11.43480000
12.56240000
11.09990000
13.88530000
14.63590000
13.98580000
14.11750000
11.96330000
11.33010000
12.63100000
12.58470000

Thermal correction to Energy= 0.590063
Thermal correction to Enthalpy= 0.591008
Thermal correction to Gibbs Free Energy= 0.482232

-1379.189087
-1379.151728
-1379.150784
-1379.259560

Sum of electronic and zero-point Energies=
Sum of electronic and thermal Energies=
Sum of electronic and thermal Enthalpies=
Sum of electronic and thermal Free Energies=

Coordinates: TSHI

Ta 5.66950000 3.86680000 12.03830000
Si 3.99660000 3.16740000 15.07910000
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OO ZIOTIQOIIIZIQOIIDOZIIZIOOQODIZIQOIIIQOZIITOZDTQINDITTIOZZZZ Z

4.85220000
7.36130000
5.16130000
4.01510000
3.26230000
3.82140000
3.27120000
3.28080000
4.80450000
4.92590000
5.93120000
4.39490000
5.04510000
2.25680000
2.29440000
1.69130000
1.68730000
7.78040000
7.80070000
7.10040000
8.80270000
8.24900000
9.29370000
7.94140000
8.25320000
4.10650000
3.74670000
4.83760000
3.35950000
3.42800000
1.83510000
1.52810000
1.28340000
1.54880000
5.18600000
4.18280000
5.60630000
5.81920000
3.25240000
3.35980000
2.17860000
3.61590000
6.25470000
5.41740000
4.72590000
4.83090000
6.04150000
7.05660000

3.51140000
2.74840000
2.27170000
4.14620000
2.33760000
1.28820000
0.85210000
1.02930000
0.79990000
3.85710000
3.42070000
3.63910000
4.94610000
3.92360000
5.01580000
3.69390000
3.53070000
2.07400000
0.97340000
2.31460000
2.37670000
2.41410000
2.70590000
2.91880000
1.32700000
2.90920000
1.37790000
1.41040000
1.64880000
0.34780000
2.62290000
3.09330000
1.67690000
3.27430000
0.82690000
0.41650000
0.29210000
0.60330000
5.21650000
5.21700000
5.16470000
6.16060000
7.46390000
8.65550000
8.64020000
8.68170000
9.55790000
7.24540000

13.61550000
12.34400000
10.59560000
10.52010000
9.11280000
15.28850000
14.44350000
16.21010000
15.32920000
16.58360000
16.66210000
17.52110000
16.51100000
15.02520000
14.91990000
15.93960000
14.17200000
13.56170000
13.43460000
14.38110000
13.85770000
11.24180000
11.45520000
10.31730000
11.03400000
10.03800000
8.13230000
8.08960000
7.13910000
8.35450000
9.08270000
10.01880000
8.98570000
8.24290000
10.77670000
10.97370000
9.91120000
11.64000000
9.90250000
8.80530000
10.13600000
10.31350000
10.49580000
10.48390000
9.62770000
11.40260000
10.40530000
9.30030000
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TITTOQOINITITIOQOZZOQITT

Species I

7.31750000
6.46860000
7.98070000
6.11950000
7.02520000
4.99130000
8.46730000
8.96110000
8.87130000
8.74360000
5.12710000
4.27720000
6.04930000
5.10980000

6.18870000
7.52760000
7.84190000
6.52750000
5.53570000
6.46680000
5.70990000
5.16900000
5.31780000
6.77060000
6.68160000
6.22910000
6.26450000
7.76410000

9.21380000

8.41540000

9.29740000
11.49000000
11.66980000
12.21640000
11.52840000
12.34350000
10.58280000
11.60020000
13.65980000
14.17710000
14.10100000
13.88350000

HF energy =-1379.78664024

No imaginary frequency

Zero-point correction = 0.553320 (Hartree/Particle)

Thermal correction to Energy = 0.591462

Thermal correction to Enthalpy = 0.592406

Thermal correction to Gibbs Free Energy = 0.481285

Sum of electronic and zero-point Energies =-1379.233320
Sum of electronic and thermal Energies =-1379.195178
Sum of electronic and thermal Enthalpies = -1379.194234
Sum of electronic and thermal Free Energies = -1379.305356

Coordinates: 1

Ta
Si

TOTZTZITCTOQOZTDTTQOZZZ2ZZ2Z2ZZ7Z

5.24230000
4.03710000
4.61530000
5.40280000
3.47530000
4.55550000
2.57840000
6.81480000
7.26200000
8.97180000
3.06430000
3.69580000
2.68990000
2.19990000
2.88610000
2.03640000
2.48150000
3.41260000
5.47670000
6.06700000

2.79170000
2.75090000
2.64290000
0.81920000
3.13120000
4.90340000
5.30670000
3.32980000
3.46160000
4.17660000
4.36430000
5.23490000
4.47330000
4.40100000
1.29110000
1.26710000
1.35370000
0.33110000
2.72670000
1.80470000

11.06010000
14.39260000
12.76660000
10.58390000
9.77780000
10.54390000
9.23890000
9.29760000
11.47600000
9.93480000
14.63000000
14.40660000
15.65780000
13.95290000
14.78180000
14.08590000
15.80210000
14.69180000
15.63130000
15.53670000
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T TCTOTLIITOIID IO ITOZITIZIODITIZIOQOOIITOZIIZOQOTIIDTOTI T TO I T

5.11800000
6.15550000
5.17680000
4.32080000
4.97460000
6.05910000
5.63020000
6.52360000
5.78270000
4.77310000
3.50990000
1.90360000
2.44890000
1.89040000
0.86240000
2.13100000
2.55490000
1.03400000
241620000
7.71440000
9.75240000
9.26300000
10.75130000
9.88550000
9.60980000
8.87590000
10.01000000
10.44270000
2.23140000
1.38860000
1.94670000
2.36050000
6.80990000
7.22150000
5.77160000
7.37520000
8.15370000
9.07820000
8.43930000
7.64210000
5.15510000
4.87260000
4.88610000
6.24740000

2.78570000
3.57410000
-0.30540000
-0.92150000
0.05530000
-0.97030000
0.32980000
-0.31880000
1.16160000
-0.27280000
4.48060000
4.93410000
4.12420000
5.79760000
4.61400000
6.53910000
6.61770000
6.53110000
7.43090000
3.66200000
3.70430000
2.83780000
3.39230000
4.47780000
5.17020000
5.60280000
5.98160000
4.75550000
2.38380000
2.89960000
2.18460000
1.41340000
3.91340000
3.23590000
4.12610000
4.85750000
3.21180000
2.70610000
4.13110000
2.56630000
6.21170000
6.68920000
6.89840000
6.10920000

16.66870000
15.46460000
11.48680000
11.15340000
12.49680000
11.51580000
9.22790000
9.18480000
8.53630000
8.87500000
9.83810000
8.00670000
7.51670000
7.32540000
8.17080000
9.86870000
10.87180000
9.96250000
9.28950000
10.21100000
8.80350000
8.35370000
9.14610000
8.03080000
10.78160000
11.46520000
10.15490000
11.37150000
9.65990000
10.14690000
8.61510000
10.15070000
7.97100000
7.20450000
7.68220000
7.91600000
12.60040000
12.28170000
13.13490000
13.32020000
10.38600000
9.43550000
11.20440000
10.39990000

Nugent monomer
HF energy =-673.460923293
No imaginary frequency
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Zero-point correction = 0.371925 (Hartree/Particle)
Thermal correction to Energy = 0.395436

Thermal correction to Enthalpy = 0.396381

Thermal correction to Gibbs Free Energy = 0.317783

Sum of electronic and zero-point Energies = -673.088999
Sum of electronic and thermal Energies = -673.065487
Sum of electronic and thermal Enthalpies = -673.064543
Sum of electronic and thermal Free Energies = -673.143140

Coordinates: Nugent monomer

Ta

OO DTOQOIZTOINIZIQOIIIZIQOIEZITZOZIODITQOIDIITEQZZZZ

6.96670000
8.13360000
5.00260000
7.45690000
7.25230000
4.01800000
3.54970000
3.20660000
4.48980000
4.38800000
3.58590000
3.94480000
5.12340000
7.80020000
7.59030000
8.62400000
6.90480000
9.29650000
9.12180000
9.53250000
10.18370000
7.74140000
7.61290000
8.78110000
7.07200000
7.65850000
6.98690000
8.69490000
7.45710000
7.32860000
8.03180000
6.31170000
7.51250000
8.93450000
9.66680000
9.14850000
9.07290000
6.48560000

5.09360000
5.65790000
5.35600000
6.16050000
3.35090000
4.34590000
4.57630000
4.28610000
3.36190000
6.67310000
6.67590000
7.00640000
7.43050000
6.83550000
6.56910000
7.57150000
7.33990000
4.96820000
4.63980000
4.08660000

3.70050000
5.26780000
4.15490000
2.03980000
3.36530000
4.51850000
5.49220000
3.77030000
4.59090000
4.03120000
3.27160000
4.98660000
3.72520000
6.06130000
7.11280000
6.06200000
5.67190000
5.81020000
6.85110000
5.20740000

5.62650000 5.81850000

7.58810000
7.95620000
7.81380000
8.17870000
5.66950000
6.18000000
5.84450000
4.59570000
1.16040000
1.52530000
1.28110000
0.08850000
1.76660000
2.13410000
0.70760000
2.32840000
1.43110000

2.13260000
3.16030000
1.83500000
1.48180000
0.68320000
-0.03030000
0.34120000
0.63280000
4.43400000
5.19280000
4.82790000
4.27820000
2.58170000
3.31140000
2.38250000
1.64970000
2.06910000

S58



6.59170000
6.64420000
5.45760000
7.49640000

1.98180000
0.36340000
1.56540000
1.94980000

1.12610000
1.86460000
2.42720000
3.11630000

QT T T

Nugent dimer

HF energy =-1346.89901833

No imaginary frequency

Zero-point correction = 0.751552 (Hartree/Particle)
Thermal correction to Energy = 0.796039

Thermal correction to Enthalpy = 0.796983

Thermal correction to Gibbs Free Energy = 0.679831

Sum of electronic and zero-point Energies = -1346.147466
Sum of electronic and thermal Energies = -1346.102980
Sum of electronic and thermal Enthalpies = -1346.102035
Sum of electronic and thermal Free Energies = -1346.219187

Coordinates: Nugent dimer
26.17200000 15.93740000 14.58600000

Ta
Ta

TCZTODNTZIQOZTZIZQOZIZICTQOZNTQZZZZZ2Z2ZZ

25.33810000
26.56080000
24.41590000
27.93760000
23.78400000
26.92670000
24.28620000
26.21620000
25.50400000
25.55540000
25.56810000
24.55340000
25.74490000
27.87390000
28.08440000
28.66630000
27.93390000
24.35710000
23.61190000
25.32520000
24.06290000
23.08600000
22.64940000
23.11490000
22.39280000
28.20430000
28.44170000
27.34000000
29.06440000

13.67280000
17.98460000
16.30790000
15.55720000
14.54440000
12.79460000
11.87430000
15.70360000
13.82950000
19.04550000
19.62210000
18.63300000
19.76840000
18.60970000
19.28460000
17.85890000
19.22830000
17.07400000
17.88730000
17.52490000
16.42780000
15.80590000
15.27360000
15.10630000
16.62860000
15.94780000
15.06940000
16.45140000
16.63720000

12.43930000
14.78870000
15.60690000
15.51440000
11.39880000
11.52850000
12.23280000
12.62830000
14.39810000
14.77210000
15.71500000
14.63050000
13.95940000
14.91810000
14.06800000
14.95630000
15.83330000
16.84760000
16.79020000
17.08360000
17.69520000
15.29130000
16.15630000
14.45410000
15.03730000
16.89380000
17.51910000
17.34030000
16.95540000
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T TN T EIOI I IOIOIIONITQON I IO I IO IOZIOITQOINTITIQOZTIZOQOTSZ DO

29.10290000
29.99540000
28.93710000
29.34130000
23.11440000
23.14300000
23.59520000
22.04910000
23.24980000
22.15230000
23.68080000
23.46810000
26.87940000
27.66040000
25.91080000
27.04350000
28.21980000
28.45100000
28.23250000
29.03460000
24.86830000
24.57310000
25.95930000
24.51940000
22.83140000
22.47530000
22.34130000
22.49090000
28.30270000
28.57750000
28.74070000
28.75540000
26.48020000
26.91530000
26.92840000
25.40620000
26.17960000
25.08740000
26.57420000
26.44080000
25.53910000
26.53660000
25.43020000
24.79500000
23.95760000
23.16280000
23.86140000
23.80390000

14.91080000
15.55850000
14.69500000
13.96400000
15.80180000
16.48250000
16.31400000
15.64430000
14.00010000
13.88300000
13.01980000
14.67350000
12.32880000
12.81400000
12.54750000
11.23870000
12.49630000
11.41770000
12.76930000
13.03970000
10.53990000
9.89910000
10.58640000
10.02690000
11.73170000
11.28100000
12.69960000
11.06620000
16.63740000
17.11090000
17.23330000
15.63860000
15.93820000
14.93950000
16.57460000
15.87280000
17.96890000
17.94480000
18.54090000
18.49560000
13.48700000
13.92410000
12.72070000
14.26720000
12.17490000
12.92560000
11.49410000
11.59920000

14.92800000
15.00480000
13.87130000
15.44530000
11.69910000
10.82840000
12.53400000
11.94910000
10.15450000
10.19820000
9.93160000
9.30510000
10.14730000
9.53630000
9.68460000
10.08610000
12.12730000
12.05430000
13.18380000
11.61600000
12.12100000
12.97220000
12.09760000
11.20520000
12.23280000
11.28840000
12.36220000
13.04520000
11.67040000
12.61980000
10.85700000
11.63900000
10.12440000
10.02450000
9.34950000
9.92890000
11.51890000
11.43170000
10.66780000
12.43640000
16.90230000
17.00510000
17.68150000
17.08670000
15.50750000
15.58180000
16.36460000
14.59480000
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OO T T O

26.42820000
26.32680000
26.34710000
27.43170000
26.76740000
25.34940000

11.74300000
11.21280000
11.00310000
12.18390000
16.54290000
12.84000000

15.36490000
14.41150000
16.17390000
15.41010000
11.51700000
15.51180000
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