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THE ANALYTIC WAVE FUNCTIONS FOR ATOMS

Kou Tsing-1suaN, HuaNG SHU-sHUN

ABSTRACT

The energies of the first ten atoms in the periodic table are calculated with ‘a set of

new variational wave functions. The form of the wave functions used is as follows:

Is: gu(r) = Nye™or [1 + (pbr)?],

25 () = No[(ur) e — Ne™],

2p: ¢(r) = N3(udr) cos O e,
$i(r) = Ny(pdr) si;l 0 &’
Gs(r) = Ns(udr) sin 6 ¢~ w4,

There are five parameters in all, two for the ls function, two for the 2s and one for the
2p functions. . The parameter p is a scale factor, the best value of which can be deter-
mined analytically, leaving but four parameters to be determined numerically., N, Nj, N3,
Ny and Ns are normalization factors. The constant N is fixed so that ¢, is orthogonal to
¢n. The energies and the parameters of the various states are determined by the variational
method. The results of this calculation are better than that calculated by Morse, Young
and Haurwitz with their wave functions containing four parameters. If we put ¢ = 1 in
our wave functions, then there are four parameters only in all and it will be found that
the results are still better than that found by Morse et al. '



