
BIBLIOGRAPHIA CHEMICA CROATICA 

DCC-48 (Univ. Zagreb) 

Croat. Chem. Acta CCACAA 47 (4) Bl-B2 (1975) 

Fourier Transforms of Lattice Sums in Hartree-Fock Calculations 
for Simple Crystals 

A. Graovac 
Institute »Ruder Boskovic«, P. o. B. 1016, 41001 Zagreb, Croatia, 

Yugoslavia 

An efficient method is presented to compute the Fourier transforms 
of lattice sums over Slater-type orbitals (STO) products that arise on 
crystal Hartree-Fock calculations. Introduction of one-dimensional integral 
representations for the Fourier transforms of the STO's enables a separation 
of the three infinite sums under the two-dimensional integral s ign. This, 
in turn, makes it possible to calculate and store quantities associated with 
the three Fourier transform components separately. Beside infinite sums 
can be recognized as fast convergent theta functions, both for large and 
small arguments. The orbital transform integrations are then performed 
numerically. The method is very advantageous w hen lattice sum trans
forms are needed for a large number of transform vectors. 

Formulas for simple-cubic crystals are presented when ls, 2s, 2p, 3s, 
3p and 3d STO 's are involved but they can be easily generalized for 
orbitals of higher quantum numbers. 

The numerical results are given for the lattice sums in which ls , 
2s and 2p STO's are entering. The method ensures an accuracy of at 
least one in 10' . 

A relationship between molecular and crystal quantities is established 
too. 
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