The effect of the pressure on electronic structure of the
doped solid solutions ZnSeTe: T (T=Cr, Mn, Fe)
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Fig. 1. Electronic energy bands of the crystal, evaluated by means of supercell Zn31Cr1Se8Te24: a — spin up; b — spin down; ¢ and d — partial densities of electronic states on Cr and Te; e — total
density of electronic states.

As can be seen from Figs 1 a, b, for the spin up states the crystal reveals metallic behaviour, and for opposite spins it Is the direct band semiconductor. The Fig. 1 ¢ shows the presence of the 3d Cr
states at Fermi level. The 3d electrons are moving in narrow energy bands with a high density of states. So, here we are dealing with strongly correlated electrons, to which it is necessary to apply
hybrid exchange-correlation functionals. In fig. 1d we find the dominance of the Te p states In the upper part of the valence band. The results shown in Fig. 1e, indicate a significant presence of s
states of zinc In the conduction zone. The full density of electronic states is shown in Fig. 1 f. Its curves for opposite spins reveal a noticeable asymmetry, which indicates the existence of a non-

zero magnetic moment of the supercell. The latter is equal to 4 Bohr magnetons.
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Fig. 2. Electronic energy bands of the crystal, evaluated by means of supercell Zn31Mn1Se8Te24: a — spin up; b — spin down; ¢, d and e — partial densities of electronic states on Cr, Te and Zn; f
— total density of electronic states.

As can be seen from Figs 2 a, b, for both the spins the crystal reveals the direct band semiconductor behaviour. The Fig. 2 ¢ shows the presence of the 3d Mn states, for up-spin states inside the
valence band, and for opposite-spin states near the bottom of the conduction band. The 3d electrons are moving in narrow energy bands with a high density of states. So, here we are dealing with
strongly correlated electrons, to which it is necessary to apply hybrid exchange-correlation functionals. In fig. 2d we find the dominance of the Te p states in the upper part of the valence band.
The results shown in Fig. 1e, indicate a significant presence of s states of zinc in the conduction band. The full density of electronic states is shown in Fig. 2 f. Its curves for opposite spins reveal
a noticeable asymmetry, which indicates the existence of a non-zero magnetic moment of the supercell. The latter is equal to 5 Bohr magnetons.
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Fig. 3. Electronic energy bands of the crystal, evaluated by means of supercell Zn31FelSe8Te24: a — spin up; b — spin down; ¢, d and e — partial densities of electronic states on Cr, Te and Zn; f —
total density of electronic states.

As can be seen from Figs 3 a, b, for both the spins the crystal reveals the direct band semiconductor behaviour. The Fig. 3 ¢ shows the presence of the 3d Fe states, for up-spin states inside the
valence band, and for opposite-spin states near the bottom of the conduction band. The 3d electrons are moving in narrow energy bands with a high density of states. So, here we are dealing with
strongly correlated electrons, to which it is necessary to apply hybrid exchange-correlation functionals. In fig. 3d we find the dominance of the Te p states in the upper part of the valence band. The
results shown in Fig. 3e, indicate a significant presence of s states of zinc in the conduction band. The full density of electronic states iIs shown in Fig. 3 f. Its curves for opposite spins reveal a
noticeable asymmetry, which indicates the existence of a non-zero magnetic moment of the supercell. The latter is equal to 4 Bohr magnetons.

CONCLUSIONS

As can be seen from Figs. 1-3 the materials ZnCrSeTe and ZnFeSeTe exhibit semimetallic properties. The material ZnCrSeTe Is a metal for spin-up electrons and a semiconductor for electrons
with the opposite spin moment. The material ZnFeSeTe Is a metal for spin-down electrons and a semiconductor for electrons with the opposite spin moment. But the ZnMnSeTe material is a
semiconductor for electrons with two spin orientations. Comparing the partial densities of 3d electrons shown in Figures 1c - 3c, we conclude that the 3d electrons of Cr and Fe are present at the
Fermi level, while the same electrons in the material ZnMnSeTe are localized in the valence and in the conduction band, respectively.
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