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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 61.69.37

Tema gucepranii:
1. Po3po6ka HayKOBO-TEXHOJIOTIYHMX OCHOB MOJUdiKallil TOBEPXHi KPUCTAJIB [1JI1 KOPETYBaHHS IX CUMHTUIISILITHUX

XapaKTepPUCTHUK

2. Development of physics and technology bases of the crystal surface modification for correction of their
scintillation parameters

Pedepar:

1. Po3p0671€HO HayKOBO-TEXHOJIOTIYHI OCHOBY MOAM(iKallil MOBEPXHi KPUCTAaliB /1711 KOpPeryBaHHS ix
CUMHTUJIALIIMHUX XapakTepucTuK. [Tokazano, mo moaudikaiis BinouBaImuX MOBEPXOHb KPUCTAJIB € e(hEeKTUBHUM
METOOM MOKpalleHHs CIeKTPOMEeTPUYHUX XapaKTEPUCTUK CLIUHTUIISITOPIB He3aJesKHO Bifl iX reoMeTpUYHUX
po3mipiB. [lokazaHo, 1110 OCHOBHUI BHECOK Y BJIaCHE PO3AiJIEHHS CIMHTUISTOPY BHOCUTD CKJIa[0Ba, 11O MOB'SI3aHa 3
HEOJHOPIiHICTIO KoedilieHTa cBiTI0360py. [JokazaHO MOXKIINBICTb Ta €(PEeKTUBHICTh KOHBEPTYBAaHHS
mowminecneHnnii kpuctamniB Csl, Csl:Na i CsI:T1 3a moromoro:o niBKOBUX KOHBEPTOPIB B 0671aCTh MEHIIIOTO
IIOTJIMHAHHY i 3aJIOMJIEHHS KpUACTasla Ta 6i/1b1IOI YyTAMBOCTI (poTonpuiiMadiB. Ha 0ocCHOBI po3pobyienux
KPEMHIMOPraHiyHUX KOHBEPTOPIB 3 OPraHiYHUMU JIIOMIHECLIEHTHMMU JOMINIKAMU i a4alITOBAHOI [0 HAHECEHHS

MMOKPUTTIB TEXHOJIOTii 0OpPOOKY MOBEPXHi KPUCTAJIB 3aITPOITOHOBAHO HOBUI METO]] BUPiBHIOBAaHHS OChOBO]



HEOJIHOPIIHOCTI CBITJIOBOrO BUXO[Ly, IKUI 3HAYHO MOKPAlllye eHepreTuyHe po3ineHHs kpucrtasuis Csl, 36inbirye
BUXiJ] LIBUAKOTO KOMIIOHEHTY CLMHTUJISILIH i HOTO BHECOK JOCyMapHOro Buxony. O6rpyHTOBaHO HEOOXiIHICTh
HaHECEHH$ 3aXVCHUX [IOKPUTTIB MiCJIs peJlakcallii CIOTBOPEHOrO Mapy KPUCTAJIB, [I0OKa3aHo, IO OJ1s
cUMHTUIATOPIB Csl 3 3axMIEeHOI0 IOBEPXHEIO HaBeleHa pafiiallielo CMyra IOBEPXHEBOTrO MOTJIMHAHHS He

CIIOCTEpIraeTbhCA 40 KPUTUYHOI 031 OIIPOMIHIOBAHHS.

2. Physics and technology bases of the crystal surface modification are developed for correction the
characteristics of scintillation crystals. It has been shown that modification of crystal reflective surfaces is an
effective method to improve the spectrometric characteristics of the scintillator independently on the crystal
sizes. It has been shown that non-uniformity of light collection coefficient gives a main contribution to the
intrinsic energy resolution. The possibility and efficiency of light conversion to the region of lower crystal
absorption and refraction as well as to higher sensitivity of photo-receivers have been proved for Csl, Csl:Na and
CsL:Tl by means of wavelength shifting coatings. On a base of developed organosilicon coatings and adapted
technology of surface treatment the new method of leveling of axis non-uniformity of light output has been
proposed. This method permits to improve significantly the energy resolution of Csl crystals and increase the light
yield of fast component of scintillation and its contribution to total output. It has been shown that protective
coatings must be applied on a crystal surface after relaxation of deteriorated layer near surface. It has been shown
that a radiation-induced band of surface absorption is not appeared in CsI crystal with protective coatings up to
critical dose of irradiation.
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