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CaHoGa Al Aulad) ddgiaall :(1) Jgaa

Atom rA° | Opt | 0(deg.) | Opt | ¢(deg.) | Opt | ABC

Ga 0.00000 0 | 0.00000 0 | 0.00000 0| 000

C | 00001.8324 0 | 0.00000 0 | 0.00000 0| 100

C | 00001.8333 1| 00119 0 0795 0]120

C | 00001.8327 1] 00119 1 9804 0123

H | 00001.0971 1] 00110 1 1571 1]1413

H | 00001.0936 1| 00111 1 8530 11312

H | 00001.0936 1] 00111 1 8499 11213

H | 00001.0936 1| 00111 1 8491 11413

H | 00001.0971 1] 00110 1 1599 1]1312

H | 00001.0971 1] 00110 1 1587 11213

H | 00001.0936 1| 00111 1 8496 11312

H | 00001.0935 1] 00111 1 8513 1]1413

H | 00001.0935 1| 00111 1 8521 1213
Atom rA° | Opt 6° | Opt ¢° | Opt | ABC
Ga 0.00000 0 0.00000 0 0.00000 0 000
C | 00001.8344 1 0.00000 0 0.00000 0 100
C | 00001.8348 1] 00119.9938 1 0.00000 0] 120
C | 00001.8346 1 | 00120.0318 1 | 00181.9510 1] 123
c | 00001.4931 1| 00097.5125 1| 00270.9409 1] 312
c | 00001.4931 1 | 00097.5435 1 | 00270.9280 1] 214
c | 00001.4931 1 | 00097.5263 1 | 00088.8249 1] 412
H | 00001.1088 1] 00110.4789 1 | 00058.9520 1] 531
H | 00001.0991 1| 00113.3519 1 | 00180.0521 1] 531
H | 00001.1088 1| 00110.4866 1| 00301.1598 1] 531
H | 00001.0992 1 | 00113.3560 1 | 00180.0471 1] 621
H | 00001.1088 1 | 00110.4837 1 | 00058.9488 1] 621
H | 00001.1089 1| 00110.4909 1| 00301.1498 1] 621
H | 00001.0993 1 | 00113.5676 1 | 00029.7317 1] 214
H | 00001.0994 1| 00113.5603 1 | 00152.1294 1] 214
H | 00001.0995 1| 00113.5571 1 | 00207.6112 1] 412
H | 00001.0993 1 | 00113.5789 1 | 00330.0123 1] 412
H | 00001.1089 1] 00110.4798 1 | 00299.4055 1]7416
H | 00001.1088 1 | 00110.4891 1 | 00060.5883 117417
H | 00001.0992 1] 00113.3539 1| 00299.4870 117417
H | 00001.0994 1 | 00113.5746 1 | 00029.7452 1] 312
H | 00001.0995 1 | 00113.5650 1 | 00152.1456 1] 312

ey el Gy el LS o5 ey Ll agag sial
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Ml e Aia 1S Lgie U S (Wl 50 a g pailadll
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Ak A8lhy (gell il A8l A, pSV) Adllly bl Aslg

HyperChem glis WinMopac7.21 gaabis JMA (e 4 guaal) CHoGa Adujad dagal) pailadl) Gans milii (13) Joa

Quantity .Sl 3 guonall Aasil) o guanall Aasil) bl sasg
Winmopac HyperChem
Final Heat of Formation 23.84506 23.71412624 kcal/mol.
Total Energy -553.04447 -553.05841 eV
Binding Energy -1023.273253 | -1023.273253 | Kcal/mol.
Electronic Energy -1909.19423 | -1909.23399168 eV
Core-Core Repulsion 1356.13501 1356.60583 eV
lonization Potential 9.16011 9.160175 eV
Dipole Moment 0.07139 0.07139 D
ZERO POINT ENERGY | 67.27583031 67.27583031 Kcal/mol.
No. of Filled Levels 12 12
Molecular Weight 114.839 114.839 amu.
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HyperChem galing WinMopac7.21 gulisn A e dguaal) CoHsGa Adiad dagall pailiadl) (ans gilii (4) Jgin

Quantity 2.l Lsunall Ga@ll | Agunall iedll | (ulidl sasg
WINMOPAC | HyperChem
Final Heat of Formation -35.56475 -35.7603767 | kcal/mole
Total Energy -1003.53726 | -1003.646383 eV
Binding Energy -1908.026793 | -1908.030377 | kcal/mole
Electronic Energy -5001.39021 | -4925.215224 eV
Core-Core Repulsion 3997.85295 392.97644 eV
lonization Potential 8.65457 8.65457 eV
Dipole Moment 0.867 0.867 D
ZERO POINT ENERGY 123.255 123.255 kcal/mole
No. of Filled Levels 21 21
Molecular Weight 156.920 156.920 amu
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L guna 5pa) Johag (V) Bangs Aulsl) 48Uy 4Bl (4) JSid)
(Ga—C) aslls Jail 5 djad ( A°) aass
O (A Al Byl Jghy Al A3 ad g Bl (6) Jsia

psls
Distance r (A°) | total energy (eV)

1 -985.10502
1.2 -995.08255

1.4 -998.7345
1.6 -1002.58634
1.8 -1003.52585
1.8344 -1003.53726
2 -1003.50329
2.2 -1003.2979
2.4 -1002.91018
2.6 -1002.64227
2.8 -1002.07318
3 -1001.65731
3.2 -1001.42349
3.4 -1000.97783
3.6 -1000.81957
3.8 -1000.37739
4 -1000.18466
4.2 -999.98004
4.4 -999.81202
4.6 -999.63775
4.8 -999.48271
5 -999.34466
5.2 -999.21735
5.4 -999.10549
5.6 -998.98452
5.8 -998.91138
6 -998.82735
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5983} Ealll (e Ao gunal) L Adilial) o gal) Jlgla¥ 1y sallS il (A3 Adjad AjfaY) ol (7) Jsan

Sy b Hyper Chem gl olasiul, winmopac
VIBRATION MODE sl asall 2l Jilal asall 2l
INTENSITY | WAVE NUMBER | SYMMETRY | WAVE NUMBER
km/mol. 1/cm 1/cm
1 0.00578 9.71 1A 9.71
2 0.04245 29.41 2A 29.41
3 0.03853 40.52 3A 40.52
4 0.56917 117.49 4A 117.49
5 1.20952 157.26 5A 157.16
6 1.19435 157.72 6A 157.52
7 0.05435 575.61 7A 578.03
8 0.05984 577.82 8A 579.87
9 0.01279 601.47 9A 601.57
10 0.00085 633.30 10A 633.75
11 7.44389 643.73 11A 643.84
12 7.23611 646.18 12A 646.20
13 32.75104 734.05 13A 733.89
14 32.52703 734.75 14A 734.46
15 34.43992 738.38 15A 738.18
16 0.25699 1308.99 16A 1309.18
17 0.23831 1309.44 17A 1309.57
18 0.12346 1320.87 18A 1320.96
19 0.00137 1403.62 19A 1403.80
20 1.09049 1404.61 20A 1404.80
21 1.26941 1404.69 21A 1404.85
22 1.09950 1405.57 22A 1405.70
23 1.06910 1405.59 23A 1405.78
24 4.75636 1407.65 24A 1407.77
25 0.85741 3097.54 25A 3098.20
26 0.45731 3098.76 26A 3099.25
27 8.63481 3100.71 27A 3101.17
28 1.46674 3124.42 28A 3125.04
29 5.23527 3125.47 29A 3125.89
30 6.43944 3125.81 30A 3126.09
31 5.47709 3216.24 31A 3217.06
32 5.90675 3217.14 32A 3217.53
33 0.85972 3217.90 33A 3218.32
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BB NP Hyper Chem gl alasiuly Winmopac
VIBRATION MODE ) o sall 22l Sl o> sall 2l
INTENSITY | WAVE NUMBER | SYMMETRY | WAVE NUMBER
km/mol. 1/cm 1/cm

1 0.01144 82.49 1A 81.55

2 0.68222 124.60 2A 124.05
3 0.69100 125.67 3A 124.87
4 1.02020 184.64 4A 184.52
5 1.01830 185.06 5A 184.99
6 1.76281 225.00 6A 224.96
7 0.11368 304.36 TA 304.12
8 0.20249 311.82 8A 311.70
9 0.19908 312.95 9A 313.05
10 0.03843 457.49 10A 457.36
11 0.02148 459,68 11A 459.44
12 3.44453 476.26 12A 476.27
13 3.08116 588.92 13A 588.94
14 7.68821 619.89 14A 619.97
15 7.60877 620.44 15A 620.53
16 0.16111 626.09 16A 626.75
17 28.58907 704.47 17A 704.35
18 28.59099 704.64 18A 70451
19 0.02287 913.04 19A 912.91
20 0.23714 918.52 20A 918.35
21 0.22647 918.73 21A 918.66
22 0.90092 981.01 22A 981.23
23 0.91215 981.39 23A 981.88
24 5.85030 998.92 24A 999.09
25 0.12742 1133.94 25A 1133.82
26 0.10788 1134.17 26A 1134.12
27 0.00366 1136.14 27A 1136.06
28 1.45119 1147.56 28A 1147.64
29 1.41067 1147.67 29A 1147.78
30 0.06108 1153.67 30A 1153.74
31 0.13318 1200.56 31A 1200.91
32 0.12836 1200.77 32A 1201.07
33 8.46872 1212.56 33A 1212.70
34 0.02447 1374.29 34A 1374.40
35 0.22239 1376.37 35A 1376.47
36 0.22058 1376.59 36A 1376.70
37 0.01600 1399.92 37A 1400.13
38 0.01889 1400.55 38A 1400.74
39 0.00819 1403.81 39A 1403.99
40 5.92522 1417.73 40A 1417.84
41 0.12250 1432.45 41A 1432.62
42 0.13215 1433.04 42A 1433.18
43 0.04396 1472.74 43A 1472.88
44 0.04030 1473.95 44A 1474.08
45 0.68849 1481.60 45A 1481.75
46 0.00154 2975.56 46A 2976.09
a7 0.11095 2995.66 A47A 2996.18
48 0.11905 2996.28 48A 2996.84
49 0.62017 3029.09 49A 3029.71
50 0.71871 3030.12 50A 3030.71
51 0.32716 3039.83 51A 3040.29
52 0.91847 3040.04 52A 3040.46
53 6.63934 3041.10 53A 3041.37
54 6.39635 3042.02 54A 3042.37
55 0.33781 3111.31 55A 3111.84
56 0.70588 3112.13 56A 3112.72
57 5.27709 3114.23 57A 3114.69
58 3.22528 3116.16 58A 3116.68
59 3.17865 3117.06 59A 3117.67
60 0.41095 3125.59 60A 3126.32
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STUDYING AND CALCULATION OF THE POTENTIAL ENERGY
FOR TWO OF MOLECULES [TRIMETHYL GALLIUM AND

TRIETHYL GALLIUM,] BY SEMI EMPIRICAL PROGRAMS

Abdul Rahman Rashid Hammood®, Abdul Hakim shakkoor Mohammed? , Nadim Khalid Hassan'
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2 physics Department , College of Education for pure science , Kirkuk University , Kirkuk , Iraq

Abstract

In this research, the potential energy and vibration frequencies for two of an non-liner molecules [ (CsHyGa) and
(CgHy5Ga)] have been studied and calculated by using the semi-empirical theoretical programs in method
(MNDO/PM3) where the geometric space shape of two molecules has been calculated by using initial and final
matrices that include bonds length, the angle between bonds, dihedral angles and the charge of each atom in the
two molecules, which have been drawing a curved of potential energy per molecule where the drawing was
adopted to change the length of the bond (Ga-C) in the each molecule compared to what is obtained from the
values of energy and it was total energy calculate for each molecule at equilibrium distance was (-553.044 eV)
at equilibrium distance (1.8327 A°) and (-1003.53726 eV) at equilibrium distance (1.8344A°) for the two
molecules, respectively, and from the carve of the potential energy was the spectroscopy dissociation energy per
molecule account it was equal to (4.508 eV) and (4.70991 eV) respectively .
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