"Localized" electrons in crystal
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Three cases:

a) strong crystal field:          
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(only 4d and 5d electrons?!)

b) intermediate crystal field: 
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(3d electrons; NiSO4·7H2O, NiO?!)

c) weak crystal field:             
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(usually 4f and 5f electrons)

Parametrization of the CF interaction

Potential energy in a given (nl)N shell:
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 ... tensor operators acting on the coordinates of the i-th electron

Two remarks:

1.) All electrons are equivalent. Contribution of each is independent. V is the one particle potential.

2.) Radial wave function Rnl(r) is only one for each electron. Open shell states are supposed to have the same radial dependence.

Suitable basis in a Hilbert space:

R-S ... 
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Matrix elements:

Convenient form of 
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 ... (Wybourne, 1965); Bkq are real
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 ... related to Tesseral harmonics
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reduced matrix element (Nielson and Koster, 1963)
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