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STOs vs. GTOs 
The current work utilizes Slater-type functions STOs as 
basis for molecular orbitals, while the majority of quantum 
chemical programs exploit Gaussian-type functions GTOs. The 
difference is explored in ν(r)calculations of C2H6. 
To achieve consistency, the geometry of ethane has been 
optimized under C3v-symmetry constraint using PBE/TZVP(STO) 
and PBE/TZVP(GTO) calculations. The optimized geometries 
are virtually identical; a comparison is given in the table 
below. 

 
Both calculations produce consistent ν(r) topologies with 
PoHo# = 1. The details are given in the table below: 
 

 (3,-3) (3,-1) (3,1) (3,3) 
PBE/TZVP(STO) 9 20 20 8 
PBE/TZVP(GTO) 15 26 20 8 
 
Since an STO has a cusp at its origin, while a GTO smoothly 
proceeds to zero slope, and since the basis functions are 
centered at atomic positions, the innermost core region is 
inadequately described by GTOs. The GTO calculations result 
in six additional (3,-3) CPs, and six additional (3,-1) 
CPs. These additional CPs are located in close vicinity to 
the hydrogen atoms, as show in the pictures below: 

      
PBE/TZVP(STO)    PBE/TZVP(GTO) 
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A detailed comparison of (3,-3) and (3,-1) CPs is given in 
the table below: 
 

 
Notable differences are found for two ot the(3,-3) CPs, 
which are located at approximately the same position close 
to the carbon atoms, but which show differences in ν(r). The 
fact that a GTO approaches zero slope at the position of a 
nucleus is reflected in the ν(r) values (0.99896) 
approaching 1.0. Slight differences in the corresponding 
STO ν(r) values are due to the fact that the (3,-3) CPs are 
estimated as approximate endpoints of MaxKCLs. 
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A detailed comparison of (3,1) and (3,3) CPs is given in 
the table below: 

 
The results of PBE/TZVP(STO) and PBE/TZVP(GTO)calculations 
are virtually identical. 
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