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Tenedon: 380442393333

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP
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Ykpainu
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Cucrema 1iarHOCTMKY KPUCTAJIiB ZNSe SK JEeTEKTOPIiB 10HI3yI0YOro BUIIPOMIiHIOBAHHSL.

Ha3sBa po6oTH aHIJIilICbKOIO:

System for diagnostics of ZnSe crystals as detectors of ionizing radiation.

PedepaT ykpaiHCbKOIO:

O6’ekT mocnimKeHHsT -~ MOHOKPHUCTAJNU CeJleHiny OUHKY. MeTa po60TH — IPOBECTH KOMIJIEKCHI €KCIIEpUMEHTaJIbHi
TIOCIIiIPKEHHS IIPOBIAHOCTI Ta JIIOMiHECLIEHIIii KPUCTaiB ZnSe 17151 BU3HAYEHHSI MOXKJIMBOCTI iX 3aCTOCYBaHHS B
SKOCTI IE€TEKTOPIB i0Hi3yI040ro BUNIPOMIHIOBaHHS. METOAM NOCIII)KEHHS — PEHTI€HOIIPOBIAHICTS i
PeHTreHooMiHecLenLis, GpocopeclenLis i pesakcallis CTpyMy IIPOBiIHOCTI IpY Pi3HUX TeMIIEpaTypax,
TEPMOCTMMYJIbOBaHa [IPOBITHOCTS i IIOMiHecHeHLis. [lepeBipeHo, 1110 PEHTTEHIBCbKE ONPOMIHEHHS KPUCTaJIIB ZnSe
He CTBOPE LIEHTPIB 3a6apByieHHs. EkCiepruMeHTaNbHO JOCTimKeHi crieKTpu HOoTo- i peHTreHOMIOMiHeCIeHIii Tpu
pi3HUX Temneparypax. [Ijig OCHOBHOI CMYI CBiY€HHS 3 MAKCMMYMOM IIpY 630 HM 3HaiIEHO aHOMAJILHY
TeMIIepaTypHY 3aJI€XHICTb [J151 CIEKTPaJIbHOTO MTOJIOKEHHS MaKCUMyMY. Ajle OCHOBHA OCOOJIUBICTh LIEHTpa
CBiY€HH 3 3araJlbHUM MakKCMMyMOM I1py 630 HM MOJIIrae B TOMY, 11O B CIIEKTPi PEHTT€HOIIOMIHECEHIIii TPUCYTHS
cmyra cBiueHHs ~630 HM, sIKa BifICyTHsI B clieKTpax ¢ocdopecueHLiii Ta TEpMOCTUMYJIbOBAHOI JitoMiHecHeHjl. e
MOXXHA IOSICHUTH TiJIbKU TUM, 10 CBiY€HHSI OJIHi€l 3 ABOX €JIeMEHTAPHUX CMYT 1111 630 HM 0OOYMOBJIEHO iPKOBUM
MexaHi3MOM peKoMmbiHallii (pekoM6iHallielo BiIbHOI IipKU 3 JI0OKa/Ii30BaHMM Ha LIEHTPi CBiU€HHS €JIEKTPOHOM). A
Ipyra eneMeHTapHa cmyra 630 HM Ta cmyra 970 HM 0OyYMOBJIEH] €/IeKTPOHHUM MEeXaHi3MOM peKoMbiHallii
(pexombiHalli€lo BiIbHOTO €JIEKTPOHA 3 JIOKAJi30BaHOI Ha LIEHTPI CBiYeHHS AipKoto). [Ipu oMy cTpyM
PEHTTeHONPOBIAHOCTI, peslakcallis CTpyMy IIPOBiTHOCTI Ta TEPMOCTAMYJIbOBaHA IPOBiHICTh 0OYMOBJIE€H] BiIbHUMU
enekTpoHamu. Metonom AneHueBa-®oka 6yy10 IpoBeneHo po3kian cMyru 630 HM Ha KOMIIOHEHTU. KOMIIOHEHTH
po3KJIany fobpe ONUCYIOThCs rayccianamu. CrieKTpasibHi II0JI0KEHHSI KOMIIOHEHT Ta iX HaniBIMpPUHU 0HAKOBI B PJI
i @JI. OcHOBHI KOMITOHEHTU cMyTU 630 HM OyIyTh 3 MakcumyMmamu nipu 1.875 eV (661 um) o = 0.181 eV ta 2.028 eV (611
HM) 0 = 0.196 eV npu KimMHaTHIl Temneparypi i 6ygemo ix HasuBaTy, BignosigHo, D+ - i D- -cmyra.

Pedepar aHIJIiHCBKOIO:

Object of study - Single crystals of zinc selenide. The aim of this work is to conduct complex experimental studies
of the conductivity and luminescence of ZnSe crystals to determine the possibility of their use as detectors of
ionizing radiation. Research methods - X-ray conductivity and X-ray luminescence, phosphorescence and
relaxation of the conduction current at different temperatures, thermally stimulated conductivity and
luminescence. It has been verified that X-ray irradiation of ZnSe crystals will not create color centers. The spectra
of photo- and X-ray luminescence at different temperatures have been experimentally studied. An anomalous
temperature dependence for the spectral position of the maximum was found for the main band of luminescence
with a maximum at 630 nm. But the main feature of the luminescence center with a total maximum at 630 nm is
that in the X-ray luminescence spectrum there is a luminescence band of ~ 630 nm, which is absent in the
phosphorescence and thermally stimulated luminescence spectra. This can be explained only by the fact that the
luminescence of one of the two elementary bands for 630 nm is due to the hole recombination mechanism
(recombination of a free hole with an electron located at the center of luminescence). And the second elementary
band 630 nm and the band 970 nm are due to the electronic mechanism of recombination (recombination of a free
electron with a hole located in the center of the glow). The X-ray conductivity current, conduction current
relaxation and thermally stimulated conductivity are due to free electrons. The Alentsev-Fock method
decomposed the 630 nm band into components. The components of the schedule are well described by Gaussians.
The spectral positions of the components and their half-widths are the same in RL and FL. The main components
of the 630 nm band will have maxima at 1.875 eV (661 nm) o = 0.181 eV and 2.028 eV (611 nm) o = 0.196 eV at room



temperature and will be called, respectively,
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