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INTENSIFICATION OF ELECTROLUMINESCENCE
OF ZnSe(Te,O) CRYSTALS AFTER GAMMA-IRRADIATION

Elmurotova D.B., Ibragimova E. M.
Institute of Nuclear Physics, Tashkent, Uzbekistan UZ0603101

Wide-gap A2B6 semiconductors are of special interest within eyeshot of energy-saving, on
the base of which light sources are produced. Excitation voltage for injection electro
luminescence (EL) corresponds to a transition potential barrier height, and wavelength
determines the radiative transition energy and a recombination level position. The problem is in
increasing the EL excitation efficiency, in particular the way of lowering the working voltage.

The aim of the present work is experimental researches of possible amendment of EL
characteristics of wide-gap ZnSe(Te,O) single crystals by influence of ionizing gamma-radiation
on the electrical and optical active centers, and also exposure of possibility for creation of light
emitting structures.

We studied ZnSe crystals grown with Bridgman method at the Research Institute for Single
Crystals (Kharkov, Ukraine). Diffusion doping with Te was used for creation of p-n transition in
ZnSe crystals, that resulted in additional generation of Zn vacancies, treatment in oxidizing
environment caused formation of extra Zn interstitials. Dominating evaporation of Zn, which is
stipulated by a higher mobility of Zn;, leads to the increase of defect concentration of Vzn type,
this process is vividly expressed in the crystals doped with Te that may be explained by the
formation of stable VznTeseZnj associates. A few samples of each series were irradiated with
wl.25 MeV gamma-rays of 60Co radioisotope source at the dose power of 10 Gy/s to the dose of
106 Gy at 300 K and compared with the non-irradiated reference samples. Spectra of EL were
measured in the wave range of 200-900 nm at 300 K. A constant voltage in the range of 7-80 V
was applied in straight and inverse direction for exposing hysteresis in the EL voltage-brightness
dependences.

The EL spectra include a wide band with the maximum at 600 nm. For the untreated
samples the threshold voltage was 70-80 V, when the EL intensity began growing sharply,
depending on polarity. The threshold voltage was essentially down to 12 V after treating in Zn
vapour. The treatment in Zn vapour resulted in significant decreasing of the threshold voltage for
exciting EL, the intensity of which depended from polarization. The irradiation did not change
the EL spectrum and the maximum remained at 600 nm, although the El maximum moved by 5-
10 nm in the dependence on applied voltage. Irradiation of untreated samples resulted in 8-times
increasing of the EL brightness. The working voltage went down to 60 V, while the intensity EL
did not change in the treated samples.

These crystals can work as light diodes at the alternative current mode, because the EL
efficiency is kept in both polarities of the applied voltage. The mechanism of EL excitation in
these crystals is of a sub-threshold type: Te centres obtain necessary energy both at the expense
of the resonance energy transmission from the sensibilization centres, the role of which is played
by the self-activated Zn interstitial centres excited by the applied electric field, and directly from
impact excitation by secondary electrons produced under gamma-irradiation.
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