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Absirct

____Quantum mechanics, dynamics and Mechanism of
Displacement Reactions

The study of dynamics and mechanism of reactions play an important
role in chemistry. In present work quantum mechanical study of an isolated
single reaction is presented. In which a weak chemical bond of reacting
molecule A-B is dissociate and a rather stronger bond somewhere else,

B-C forms, reaction (1).

A-B+C = A---B---C = A+B-C (1)
The proposed mechanism and dynamics for reaction (1), is presented
with one dimentional unsymmetrical triple well potential energy surfaces,
(PES). Only the stretch mode of the involved bond is considered.
Transition complex being a real molecule and its PES is constructed by
combing two morse type function and several harmonic oscillator potential
energy functions which are put up and down For another approximation it
is considered that the vibrational energy levels are the only available
energy levels. Involved molecules can be activated (excited) with infrared
photon irradiation or by collisions. The wavefunction is taken a liner
combination of first n harmonic oscillator, and we used n to n=29 Eq(2).

v/j(§)=i‘.cg¢5,-(§) @)

Variation method is used to calculate the values of energy levels and to
construct Eigenfunctions, Eq(2). Also the relative transition moments, R; ,

Eq(3) relative transition probabilities, 4; , Eq(4) and relative intensities, I;
, Eq(5) are calculated.
R;_’,:=<Wil§l!//j> (3)
4;=E;|R;[' s E; =E,~E, (4)
E
I, =4 exp[k;J (5)

Here, k is the boltzmann constant, and T is the absolute temperature.
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