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The influence of the sodium impurity on photolunsicence (PL) spectra of ZnSe crystals doped inatgro
process from a Se+Na melt is investigated. It ®\sh that the introduction of the impurity resultsemergence
of emission bands in the PL spectra due to thembagmation of exciton impurity complexes associatgtth both
donors and hydrogen-like acceptors. Apart from, tteatr bands generated by donor-acceptor pairsmb@tion
and a band produced by electronic transitions filmenconduction band to a shallow accejgi@r discussed. As a
result of the analysis it is concluded, that Na unify forms in ZnSe lattice Na hydrogen-like acceptors with
activation energy of 183 meV, Nadonor centers with activation energy of 18+3 ma¥ well as NaVse and
NaNaz, associative donors with activation energy of 358V and 52+9 meV, respectively.
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1. Introduction

Zinc selenide is a wide bandgap semiconductor adiiantageous for optoelectronics optical properties
particularly for light-emitting diodes and lasersnking both in visible and infra-red regions of $gectrum. The
lack of a suitable and reliable technology for fireparation of stable p-ZnSe materials and ZnSeebasn
junctions necessary for the development of optoeleic devices is still a challenge. Efficient dogiof ZnSe
films with Na acceptor impurity in a growth procéesm Se+Na melts, and the possibilities of obtagnp-ZnSe
material with holes concentration up t@®&® cm™ have been previously demonstrated [1]. However, the
dependence of the doping efficiency on the growetmgerature, and on the concentration of Na comigini
compounds in the Se melt, as well as their chemmigalre remain still an open question. These isateeselated
to the optimization of the doping technology andhe understanding of interaction processes betwleeiNa
impurity and the native defects resulting in thenfation of defect complexes that significantly ughce on the
doping efficiency.

The available data concerning the energy spectifuNaeelated defects in ZnSe are scarce and instamdi
The activation energy of Naacceptor centers (fNaz,)) estimated from the position of emission bands
(2.793+2.794 eV at 10 K) attributed to exciton impucomplexes (EIC) associated with these ceniters the
range of 83 — 92 meV [2], while the value of thidiation energy deduced from the position of th@ssion
band associated with free-to bound radiative tt@mms from the conduction band to the energy lesfeNay,
acceptor centers (FA band at 2.712 eV, at 77 Kdbisut 102 meV [3]. The estimation of(Haz,) from the
position of the so-called P band of donor-acceptrs (DAP) luminescencé®.685 eV at 5 K) attributed to
transitions between shallow donors andz]Nacceptors gives a value of 120+130 meV [2,4]. DBdhds
associated with electronic transitions involvingeaidual Li acceptor impurity (the so-called Q-bat@.695 eV,
at 4 K [2]) as well as those associated with etettr transitions involving Na centers and shallow interstitial
Na donors (the so-called R band at 2.704 eV, at 44K fre also characteristic for low temperature
photoluminescence (PL) spectra of ZnSe:Na crysthlsfortunately, there are no data confirming the
achievement of p-type conductivity by means of Mpidg in a majority of works dealing with the debénation
of the E(Naz,) value and with the identification of centers i@sgble for various luminescence bands in ZnSe
crystals. At the same time, one can deduce fronatiadysis of the available literature data thatdtracture of
the band-edge PL spectra of high doped p-ZnSe:Narmals grown from Se + Na melt is not investigated
details.



