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ABSTRACT

In this work some spectroscopic and physical properties have been studied using theoretical
semi-empirical calculations by MNDO/PM3 method to study the molecular structure for linear
molecules and non linear molecules they are;carbon dioxide (CO;) A and water molecules (H,0)
respectively in Infra-red regin .

This study happen under condition: when we get the equilibrium structure for molecules at
minimum total energy (at equilibrium distance req) . for CO, molecule total energy was
(-706.17755) eV , and water was ( -325.3) eV at bond length (1.18 A) , (0.933 A) respectively .

The other purpose from this paper calculate and study the fundamental vibrational
frequencies, and given the number of mode for these molecules , we represented these modes
graphically described intensity every mode .
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ATOM _ DISTANCE r(A) OPT. ANGLE(9) OPT. DIHDRAL(e?) OPT. A B
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O] .000000 0 .000000 0 .000000 0 000
H .941980 0 .000000 0 .000000 0 10 0
H 1.489393 1 37.740680 1 .000000 0 21 0
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Final Heat of Formation -2.3145114 eV
Total Energy -325.3047 eV
Electronic Energy -474.75003 eV
Core-Core Repulsion 149.84529 eV
lonization Potential 12.31836 eV
Dipole Moment 1.772 D
No. of Filled Levels 4 Level
Molecular Weight 18.015 amu
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Final Heat of Formation -3.263362357 eV
Total Energy -706.17755 eV
Electronic Energy -1350.5503 eV
Core-Core Repulsion 644.79687 eV
lonization Potential 39.33497 eV
Dipole Moment 0.0003207 D
No. of Filled LeVels 8 Level
Molecular Weight 44.010 amu
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VIBRATION Frequency /Cm —! WAVE LENGTH (A)/pm
1 1742.4 5.739
2 3869.47 2.584
3 3989.90 2.506
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Normal Mode: 3
Frquency=3989.9 cm?
Intensity=2.696km/mol
Symmetry=2A

Normal Mode: 2

Frquency=3869.47 em?t
Intensity=2.806 km/mol
Symmetry=1B

Normal Mode: 1

Frquency=1742.4 emt
Intensity=6.02 km/mol
Symmetry=1A
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VIBRATION Frequency /Cm —! WAVE LENGTH (A)/pm
1 521.09 19
2 521.04 19
3 1407.98 7.1
4 2386.17 4.1
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