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ZnSe(Te) crystals are very promising

Influence of isoelectric impurities on
scintillation and luminescence properties
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Effect of tellurium and oxygen isoelectronic impurities as well as of the post-growth
thermal annealing on the structure defect formation in ZnSe have been studied. Both
annealing in zinc-enriched environment and incorporation of oxygen improve the effi-
ciency of ZnSe and ZnSe(Te) scintillators. Depending on the growth conditions, competi-
tion of two channels of radiative recombination is observed while it is just the concentra -
tion of nonradiative recombination centers that defines decisively the light output. Incor-
poration of oxygen and tellurium slows the rate of luminescence decay by favoring
formation not only of emission centers but also of shallow traps, whereas the additional
annealing in zinc vapor enhances drastically the recombination rate.

PaccMoTpeHO BIMAHVE WN302JIEKTPOHHBIX IIPUMeECEH TejIypa M KHCJIOPOAa, a TaKiKe
IIOCJIEPOCTOBOTO TEPMUUYECKOr'0 OTJKHra Ha o0pasoBaHMe CTPYKTYPHBIX nedeKToB B ZnSe.
Kak oT:KUT B IIMHKE, TaK ¥ BBeJeHNE KHCJIOPOAa yBeInduuBaioT 3G (HEeKTUBHOCTL CIIMHTUIIIIA-
TopoB Ha ocHOBe ZnSe u ZnSe(Te). B saBucumMocTH OT yCIOBUI BhIpAIUBAHUA HAOIIOJAETCS
KOHKYPEHIIMA ABYX KaHAJOB M3Jydaloleili peKoMOMHAIINM, W BEJIWYNHA CBETOBOTO BHIXOMA
ompeziesgeTcs, TJIaBHBIM 00pa3oM, KOHIlEHTpaIueil 6e3bI3IyYaTeqbHBIX IEHTPOB PEeKOMOMHA-
nuu. BBemeHme Kucaoposa M TeJiypa TOPMOSUT 3aTyXaHWe JIOMUHECIeHIINN, 0JIaroOIpUaATCT-
By GOpPMUPOBAHUIO HE TOJHKO IIEHTPOB CBEeUYEHWsA, HO WM MEJKHX JOBYIIIEK, TOrJa Kak
IOTIOJTHUTENLHBIA OT/KUT 00pas3ioB B IIMHKE HEWTPAJM3yeT JIOBYIIKM U DPE3KO YBEJIUUUBAET
CKOPOCTh PEKOMOWHAINHU.
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scintillators where combination two parame -
ters of major importance are combined,
namely, quantum efficiency and radiation
hardness [1, 2]. Their light output may
even exceed that of Csl(Tl), which can be
taken as an up-to-date reference scintillator
for X-ray detectors in introscopes and to-
mographs [1]. Meanwhile, the radiation
hardness of ZnSe(Te) is up to 4 orders of
magnitude higher than that of CsI(TI) [1].
The suitability of ZnSe(Te) crystals to de-
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ticles has been also demonstrated [3, 4].
Our recent study of ZnSe scintillators
was aimed at improvement of ZnSe scintil-
lation properties by optimizing composition
of defects in this crystal. Emission of lumi -
nescence quanta in the vicinity of 2 eV that
is used in ZnSe scintillators is well below
the band gap of ZnSe and is obviously
caused by optical transitions involving deep
levels. Structural defects and their com -
plexes with impurities are shown to be re-
sponsible for these deep levels [5].
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