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ABESTRACT

The well-known effective potential of Sodium atom,
the simplest atom among the Alkali Series, was first cons-
tructed by Prokofjew using the Bohr-Sommerfeld quantization
conditions. Although such a potential is capable of reproduecing
atomic states with reasonable satisfaction, it is found that
the Bohr-Sommerfeld quantization conditions are violated in
certain regions.

In this thesis we propose to remove this difficulty
by allowing the potential to satisfy the Bohr-Sommerfeld
quantization in the entire region. We found that it is
possible to construct such a Sodium atom potential. This
potential is then used to calculate the ground state energy
of Sodium atom. This ground state energy differs only 0.02%
from the experimental value as compared to 0.€% if the
Prokofjew potential is erployed.

Perhaps the proposed method may be similarly used to

construct the effective potential of other alkali atoms.
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