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The Non—Additive and the Additive Ligand Field
Professor C. E. Schaffer

H. C. Orsted Institute, The University of
Copenhagen

If a model is characterized by the word Iligand field' and the word 'field'
is taken seriously then it means that the effect of the ligands is represented
by a field, i.e. a perturbation, rather than by explicit ligand wave functions
entering the model. In this case one obtains a basis set of functions
centered upon the central ion and characterized by their azimuthal quantum
numbers 1. The model is used as a semi-empirical one in the sense that its
energy matrix elements are expressed as sums of products of empirical parameters
whose mimber and coefficients are determined essentially by symmetry or geometry.

The 'non-additive field' is that in which the ligands do not occur as
conceptual individuals(1,2) while the 'additive field' consists of a sum(3) of
two or more non-additive fields and in the extreme case of a sum of contributions
from the individual ligands. For each of the fields, the non-additive and the
additive one, either of two sets of parameters may be chosen. The sets are
linearly related to one-another. One of them is called the orbital energy or the
ligand field parametrization and the other one is called the irreducible tensor,
the spherical harmonic or the crystal field parametrization. All of the parameters
may be defined completely, also with respect to sign, by simple general conven-

tions(4).
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