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Abstract

In this paper is represented a method for chemical dynamics by the approximation of the time-

dependent Schrödinger equation. The approximation is obtained by substitutions of Newton

binomial formula. The analytical solution of the equation is changed by the linear

combination solution. The approximation has a correlate in the idea of the molecular orbital

method.

Introduction

The time-dependent Schrödinger equation is the best method for theoretical exploration of

electron-electron interactions of molecules. This is the so called chemical dynamics of

molecules. There is a well known mathematical problem about the analytical solution of the

time dependent Schrödinger equation. I represent a simple mathematical approximation of the

equation which is correlated with the molecularly orbital method.

Model approximation

The time-dependent Schrödinger equation is:

ψ
ψ

H
t

i ˆ=
∂

∂
h .

Solving for )(tψ  gives:
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Let is compare this solution with Newton binomial formula:
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Let is substitute:
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It can be made a simple mathematical approximation:
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where k means the number of electrons. Let us assume k! = k, it is good approximation for a

small number of electrons. So we obtain a simple approximation:
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The approximation of the time-dependent Schrödinger equation solution is:
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In this approximation we can conclude that the number of electrons is equal to the number of

)(qψ  functions, so we can say one electron is on one atomic orbital. The time-dependent ψ -

function is equal to the linear combination of k-times the Hamiltonian operations on k

)(qψ wave functions, multiplied by the number of electrons k. The conclusion can be made

that the time-dependent ψ - function is genetically connected with )(qψ . Let us compare with

the general formula that describes )(tψ as a function of )(qψ :
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The probabilities na  and the exponential function in my approximation are compared with the

number of electrons and linear combinations. So we can write:
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and for computing we have:
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Let k=2 for 2H  and we have a derivate by t:
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It is a simple equation comparable with the Heisenberg representation of the time dependent

operators[1.]:
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In conclusion we can say that the time derivative on  )(tψ is equal to the linear combination

of the ψ  functions of the electrons.
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