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Figure 3.3 Comparison of the quality of the least-squares fit of a 1s Slater function ({ = 1.0)
obtained at the STO-1G, STO-2G, and STO-3G levels.

Figure 3.3 illustrates the improvement of the fit to a Slater 1s function
(£ = 1.0) obtained by increasing the number of Gaussians in the contraction
(1.e., upon going from STO-1G to STO-2G to STO-3G).

Exercise 3.20 Calculate the values of ¢(r) at the origin for the three

STO-LG contracted functions and compare with the value of (z)~*/ for a
Slater function ({ = 1.0).

The STO-LG fits to a Slater function, given in Egs. (3.219) to (3.221), are
for a Slater exponent of { = 1.0. How does one obtain a fit to a Slater func-
tion with a different orbital exponent? The orbital exponents are scale
factors which scale the function in 7, i.e, they expand or contract the func-
tion, but do not change its functional form. Because the scale factors mul-
tiply r as follows,

e~ ) o~ Wark (3.222)
the proper scaling is
¢/ = [/ (3.223)

The appropriate contraction exponents a for fitting to a Slater function with
orbital exponent { are thus

a=all =10) x [? (3.224)




