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ZnO ir multifunkcionals materials, kas arT ir perspektivs atrdarbigu scintilatoru izveidei.
Scintilatoru materialiem jabiit radiacijas izturigiem — tie nedrikst mainit savas scintilatora
1pasibas radiacijas iedarbibas rezultata. Virkn€ p&tijumu ir paradits, ka ZnO ir radiacijas
izturigs pret joniz€joso elektromagnétisko starojumu. Tomer, ZnO apstarojot ar augstas
energijas a-dalinam vai elektroniem, iegiitie dati par radiacijas izturibu ir pretrunigi.
Dalinas, kuru energija parsniedz noteiktu vértibu (slieksni) materiala rada jaunus defektus,
kas izmaina ta TpaSibas. Dalinas, kuru energija ir mazaka par slickSna energiju, jaunus
defektus materiala nerada, tacu sadarbojoties ar materiala jau esoSiem defektiem, var
izmainit ta Tpasibas. Apstarojot ZnO ar elektroniem, ir noteikts, ka to slieksna energija ir
310 keV. Saja pétijuma parbauditas ZnO:Ga keramikas luminiscentds ipasibas to
apstarojot ar 270 keV elektronu kiila impulsiem un apstaros$anas laika registréta gan malas
luminiscences (NBL), gan defektu luminiscences intensitate. ZnO:Ga keramikai veikta
rentgenstruktiiras analize (XRD), termostimulétas luminiscences (TSL) registracija un
elektronu ierosinatas luminiscences spektru salidzinaSana ar fotoluminiscences spektriem.
legiitie rezultati rada, ka elektronu ierosinata NBL un fotoluminiscences NBL ir savstarpgji
nobiditas. Savukart NBL un defektu luminiscences intensitate ir neatkariga no apstarojuma
dozas apgabala 1,3 102 — 9,4-10® el/cm?. Ar elektroniem apstarotai keramikai nenovéroja
TSL joslas 300-600 K diapazona. legitie rezultati apstiprina, ka ZnO:Ga keramika ir
radiacijas izturiga, ja tiek apstarota ar zemsliek$na energijas elektroniem.
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The ZnO is a multifunctional material, and it is promising for fast scintillator development.
The scintillator must be radiation hard, its scintillating properties cannot change due to
radiation impact. Several studies shown that ZnO is radiation hard to the ionizing photons
exposure. However, the data obtained by several researchers on ZnO radiation hardness
under high energy a-particles or electrons irradiation are contradicting. The particles with
energies exceeding some threshold value can create new defects in material and change its
scintillator properties. The particles with energies below this threshold cannot create new
defects, however interaction with pre-irradiation defects in material could result in its
properties change as well. In our study the ZnO:Ga ceramics were irradiated with pulsed
270 keV electron beam and intensities of near band luminescence (NBL) as well as defect
luminescence were monitored. Moreover, the analysis of X-ray diffraction (XRD) and
thermostimulated luminescence (TSL) as well as comparison of electron excited
luminescence with photoluminescence were caried out. It was observed the electron
excited NBL is shifted relative to photoluminescence NBL. The NBL and defects related
luminescence intensity independence on radiation within 1.3-10%2— 9.4-10%2 el/cm? as well
as absence of TSL within 300 — 600 K confirm that ZnO:Ga ceramics is radiation hard
material for sub-threshold energy electron irradiation.
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