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most successful in the description of organic chemistry, where only a few elements are used

extensively and molecules are of moderate size. The most frequently used methods are MNDO,.
AMI and PM3.

3.9 Ab initio calculation

Ab initio quantum chemistry methods are computational chemistry methods based on .
quantum chemistry. The simplest type of ab initio electronic structure calculation is the Hartree-

Fock (HF) scheme, in which the Coulombic electron-electron repulsion is not specifically taken

into account. Only its average effect is included in the calculation. This is a variational procedure

used to approximate energies, which energies are always equal or greater than the exact energy

and tend to a limiting value called the Hartree-Fock limit as the size of the basis is increased.

Many types of calculations begin with a Hartree-Fock calculation and subsequently correct for

electron-electron repulsion, referred to also as electronic correlation. M.eller-Plesset perturbation

theory (MPn) and coupled cluster theory (CC) are examples of these post-Hartree-Fock methods.

In some cases, particularly for bond breaking processes, the Hartree-Fock method is inadequate

.and this single-determinant reference function is not a good basis for post-Hartree-Fock methods. .
It is then necessary to start with a wave function that includes more than one determinant such as

Multi-configurational self-consistent field and methods have been developed that use these multi-

determinant references for improvements.

3.10 Density functional calculation

Density functional theory (DFT) is a quantum mechanical method used in physics and

chemistry to investigate the electronic structure of many-body systems. DFT methods are often

considered to be ab initio methods for determining the molecular electronic structure, even though
.~ .I many of the most common functionals use parameters derived from empirical data, or from more

complex calculations. This means that they could also be called semi-empirical methods. It is

.best to treat them as a class on their own. In DFT, the total energy is expressed in terms of the

total electron density rather than the wave function. In this type of calculation, there is an

approximate Hamiltonian and an approximate expression for the total electron density. DFT
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