Slater's Rules for Effective Nuclear Charge 

This set of simple rules for approximating the effective nuclear charge was proposed a number of years ago by Professor John C. Slater, a former faculty member at M.I.T.
Read through the rules carefully - all of the information you need is there. Work through the examples and verify that you get the same results.
Derive the Zeff for the elements Li through Ne and compare your results with the experimental ionization energies and atomic radii for these elements. Are your calculations consistent with the experimental values for ionization and with the radii?
Calculate Zeff for the group IA elements. What do you find? How do you rationalize your results with the experimental ionization energies of these elements?

[image: image1.jpg]Consider the outer electron in K. Assume the configura-
tion s [152][2s? 2p°)[3s® 3p°(3d']. S is then (18 x 1)
since the outer electron is in a [nd] group. Thus Zets is
(19 -18) = 1. Tf we assume that the configuration is
[1s%][2s? 2p°)[3s% 3p°)[3d°)[4s'], the value of S is (8 x
0.85)+ (10 x 1) = 16,8 and Zuss is 2.2. Therefore Zugs is
greater and the outer electron experiences more nuclear
attraction when it s in the 4s orbital. Tf you calculate
for Na's outer electron you will get Zey = 2.2. The
results of more sophisticated calculations show Zets for
the outer electron in Na = 251,
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