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The influence of the second coordination sphere on the energy of electron
transitions in ZnS —Mn is investigated using the crystal field theory. The obtained
perturbation effect is small and may be usually neglected.
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Einfluf der zweiten Koordinationssphire auf die Energie der Elektroneniibergdnge in
ZnS — Mn (Kurze Mitteilung)

Decr EinfluB der zweiten Koordinationssphire auf die Energie der
Elektroneniiberginge in ZnS—Mn wird mit Hilfe der Kiristalifeldtheorie
untersucht. Es ergibt sich, daB der Storeffekt klein ist und gewdhnlich
vernachlédssigt werden kann.

The electron transitions in manganese activated zinc sulphide have
been considered so far on the basis of crystal field theory by taking into
account the effect of the first coordination sphere on the activator ion! .
In this communication the influence of the potential generated by the
second coordination sphere in cubic ZnS —Mn is assessed.

The symmetry of a cluster consisting of a manganese ion, incorporated
in the crystal, and the surrounding ions should be invariant with respect to
the number of the coordination spheres because all odd number spheres
have T, symmetry, and the even number spheres have O, symmetry.
Having in view that the ions which form the coordination spheres of T,
symmetry have negative charges whereas the spheres of O, symmetry
consist of positive ions it may be expected that the direction of the shift of
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the split d-AO would be the same for a cluster containing the ions from
both the first and the second coordination spheres as for a cluster in which
only the ions from the first sphere participate. The energy of the splitted
d-orbitals, however, should be changed under the action of the second
coordination sphere. This energy change is calculated perturbationally

applying the crystal field theory.
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Fig. 1. Splitting of the d-orbitals of Mn(II)

It is known that the potential of an octahedral crystal field is:
Vo, (r,0,0) = A7’ Yoo + Aar* [Yao + \/5/14 (Ya—g + Ya)]

where the ligand coefficients Ay, and A4 are given in the form of spherical -

harmonics:
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Taking into account the real values for the twelve zinc ions in the
second coordination sphere, one obtains for the potential energy:
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H , has the same value for both the

The first term in the expression for H,
t,- and e-orbitals, and because of this an equal displacement A E of their
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energy levels occurs. Therefore the calculation of the potentional energy
matrix is made using only the second term in the expression given above.
In this way a decrease in the 7,- and e-orbital energy is obtained equal to

3
AE—T,andAE + 3 I, respectively when the second coordination sphere

is taken in consideration as well (Fig. 1).

As far as it is not possible to estimate the parameter 4 arising in the
power expansion of the energy for the perturbation, we have taken the A
value equal to 1 which corresponds to the case of the maximal influence of
the potential due to the second coordination sphere. Thus the total
increase of the splitting parameter Ay is calculated to amount at most to
15cm™! U, = 6cm ') which means the shift in the absorption band to
shorter waves cannot exceed 0.1 nm. This result shows that in most cases
the influence of the second coordination sphere may be neglected.
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