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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX py6puK: 29.19.21, 29.19.31, 29.31.23

Tema guceprauii:
1. 3akoHOMIpHOCTI pafiallifflHOro YTBOPEHHSI KOPOTKOXUBYYMX LIEHTPIB 3abapBJeHHs i JlIoMiHecLeHLii B

CLMHTUJISILIIMHUX KPUCTaIaxX Ha OCHOBI Csl.

2. Regularities of radiation formation of short-lived color centers and luminescence in scintillation crystals based
on Csl

Pedepar:

1. Incepranist Ha 3006YTTSI HAYKOBOTO CTyIEeHs AoKTopa (isuKo-MaTeMaTUYHUX HayK 3a crenjanbHicTio 01.04.10 -
(i3uKa HaMiBIPOBIIHUKIB i fieseKTpUKiB.— IHcTUTYT MoHOKpUcTaniB HAH Vkpainu, Xapkis, 2021. BukopuctoByouu
METOM JIIOMiHEeCLIEHTHOI Ta abCOPOLifiHOI CIIEKTPOCKOIIii 3 BUCOKMM 4YaCOBUM PO3TiJ€HHSIM B AUCEPTallii
IocimkeHi MexaHi3smu GOpMyBaHHS iMITyJIbCIB JIOMiHecHeHLil py 30ymkeHHi kpucTtainis Csl(A) (A o Tl+, Na+,
CO32-) iMIyJIbCHUMH ITyYKaM{ IPUCKOPEHUX €JIEKTPOHIB i 1a3€pHOT0 BUIIPOMiHIOBaHHS HAHO- Ta
demToceKyHAHOI TpuBanocTi. [lo6ygoBaHa KOHLENLisI PO HAaBAXJIUBILLY POJIb Y JIIOMiHECLIEHTHOMY IIPOLIEC]
IoHOpHO-akuenTtopHux numnodiis [TI0OVK], [NaOVk] u [F,CO3-], BinnoBinHo. [TokazaHo, 110 CrIeKTpasbHO-KiHETUYHI

BJIACTMBOCTI aKTMBATOPHOI JIIOMiHECLeH1lii BU3HA4Yal0ThCsl Ccrieinikoio po3nany JUIOoJIiB 3 YTBOPEHHSM [IBOX THUIIB



€KCHUTOHIB JIOKaJIi30BaHUX 6iJis1 aKTUBATOPA, IO BifPi3HAIOTHCS MTOJIOKEHHSIM JBOTAJIOITHOTO ipKOBOTO S/1pa M0
BiJHOLIEHHIO 10 KaTioH-3amimytodoro (Tl+ abo Na+) a6o aHioH-3amimyioyoro (CO32-) noHa aktuBatopa. Posmupeni
ySIBJIEHHS [IPO ME€XaHi3M (POPMYBaHHSI BUIIPOMiHIOIOUMX CTaHiB JIOKaJ1i30BaHUX €KCUTOHIB B aKTUBOBAaHUX
Kpucranax Csl. Kito4oBi cyioBa: Kpucran 1oauay 1esilo, akTuBaTOPHaA JIIOMiHECLEHILis, KiIHETHKA 3aracaHHs,

IBOTaJIOITHUMN SKCUTOH.

2. The thesis for the degree of Doctor of Physics and Mathematics, specialty 01.04.10 - Physics of Semiconductors
and Dielectrics. - Institute of Single Crystals of NAS of Ukraine, Kharkiv, 2021. Systematically investigated are the
processes of the formation of luminescent response to the action of short pulses of accelerated electrons and
emission laser in the scintillation crystals CsI(A) (A o Tl+, Na+, CO32-). The concept of the key role of the radiation-
induced donor-acceptor dipoles [TI0VK], [NaOVk] and [F,CO3], respectively, in the luminescence process, is
proposed. The spectral and kinetic properties of luminescence excited by ionizing radiation are defined by a
specific character of decay of the dipoles followed by the formation of two types of near-activator excitons which
differ in the position of two-halide hole nucleus with respect to the neighboring cation- (Tl+ or Na+) or anion-
(CO32-) substituting activator ion. The knowledge of the mechanism of population of radiative states for near-
activator excitons in activated Csl crystals, is extended. In contrast to Csl:Na and CsI:CO3 crystals in which decay
of donor-acceptor pairs occurs by electron tunneling from the ground level of the electron NaO or F- (color)
center, the population of radiative states of singlet Tl+-localized excitons is realized due to disintegration of
donor-acceptor pairs in which thallium atom is present in excited metastable state, that defines a relatively longer
duration of activator luminescence decay in Csl:T] Keywords: cesium iodide crystals, activator luminescence,
decay kinetics, two-halide exciton.
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