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strong Cr®*—Cr?* photoionization (E-band) in the ab-
sorption spectra. v

Contrary to the case of vacuum annealing, annealing
in sulphur leads to the increase of the concentration
Ni(3+/2+) and to the decrease of the concentration
Ni(2+/+), which results in the experimentally ob-
served strengthening of the Ni**—Ni%* absorption (C-
band) and decrease in intensity of the Ni?*—Ni* ab-
sorption (D-band). Since Ni is now present in the Ni?*
and Ni** oxidation states, we observe quenching of the
Ni*-related signal and the appearence of Ni®*-related
signal in the ESR spectra.

4. Conclusions

In conclusion, we have shown in this paper that in as-
grown CuAlS;:Ni crystals the dominant oxidation
states of Fe, Cr and Ni are, respectively, Fe®*, Cr?*
and Ni?*,

We have also shown that the oxidation states of TA
impurity ions (Ni, Cr, Fe) and their relative concentra-
tions in each oxidation state are controlled by the posi-
tion of the Fermi level in the band gap of the host com-
pound in relation to the demarcation levels of T'A ions,
denoting ionization energies delineating the charge
states TA'/TA%" and TA**/TA®", the position of the
Fermi level, in its turn, being dependent on the concen-
trations of the native donor- and acceptor-like defects,

which can be controlled to the large extend by the

proper thermal treatments of the crystals.
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