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3akiH4YeHHs eTamy: 12.2024
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I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (200 ITIB ¢izuyHOi 0c00H): [HCTUTYT e1eKTPOHHOI disuKu
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Jo3uMeTpis 3MilIaHOTO SILEPHOrO BUIIPOMIHIOBAHHS 714 3324 [IPOMEHEBOI Teparlii

Ha3sBa po6oTH aHIJIilICbKOIO:

Dosimetry of mixed nuclear radiation for the problems of radiation therapy

PedepaT ykpaiHCbKOIO:

3BiT 1po HaykoBui npoekT: 140 c., 28 puc., 6 Ta6., 159 mxepen. AJEPHE OITPOMIHEHHS,
TEPMOJIIOMIHECHEHIISI, ®OCOOPECLEHLIIA, JO3VMETPIS, HITTIHEJD. [TpoBefeHo cucTeMHe IOCTiIKeHHS
BIUJIMBY SIIEPHOTO ONPOMIHEHHSI Ha ONITMYHI BJIACTMBOCTI MarHiii-aniMiHieBoi mimeni (MAILI), siki oTpuMaHi B LUK
€KCIIEPMMEHTIB Ha MiKpoTpoHi M-30. [TokazaHa MOXXJIMBICTb ileHTUdiKallii Ta KOHTPOJIIO CTaHy AE(PEKTHOCTI
KPUCTAJIiB IIIiHe i ONTUYHMMHU METOLAMU, & TAaKOXK BCTAHOBJIEHHS IPUPOAY PalialliiHOro ne(heKTOyTBOPEHHS i,
Ii€l0 iIHTEHCUBHUX ITy4YKiB BUCOKOEHEPreTUYHUX eJIeKTPOHiB. [IokazaHo, 110 Xxapakrepuctuku pocdopecLenii
IO3BOJISIIOTh KOHTPOJIIOBATH CTaH CTPYKTYPU JIOKAJIbHUX €HEPreTUYHUX PiBHIB HIMNiHesi y 3a00pOHeHiH 30Hi
KpHUCTaJy, O JAITh iHPOpMallilo Mpo 1oro AedeKTHICTb Ta pafiallifiHy CTilKicTb. BcTraHnoBeHO, mo ays MAIIL
CIOCTepiraeThes OiblLI CUIIbHA 3aJI€KHICTb (POTO3aTEMHEHHS BiJl 1031 ONIPOMiHEHHSI. [lJ11 KpUCTaliB LIMiHei
BCTaHOBJIEHA POJIb CTPYKTYPHUX BaKaHCIl, 3yMOBJIeHUX KaTioHaMu Mg2+ Ta Al3+, sKi € nacTkamu Jipok — V-11eHTpH,
Ta €JIEKTPOHHUX [IACTKOK, 3B'SI3aHMMU 3 BaKAHCISIMU KUCHIO Y [IOJIOKEHHSIX TETPa— Ta OKTa F nipu paniauiiiHii
moaudikanii ix ONTUYHUX XapaKTepUCTUK. JJociiKeHi 0CO6IMBOCTI yTBOPEHHS LIEHTPIB 3a6apBJIEHHSI B KPUCTAIAX
HesieroBaHroro LiF B nossx BucokoeHepretuyHoi 18 MeB papianii mikporpona M-30. [TokasaHo, 1m0 y 3paskax
HesieroBaHroro LiF, yrBopeHHs sik nipoctux F-, Tak i cknagHux M-1ieHTpiB 3a6apBieHHs, IPUYOMY OCTaHHi
YTBOPIOIOTHCS JIMIIE IIPY NOCSTHEHHI JOCTATHIX KOHIEHTpaLil F-1leHTpiB HIsIxoM ix arsomepattii. JJocimKeHHs
ONTUYHUX XapaKTEPUCTUK OITPOMiHEHOro HesleroBaHoro LiF 3acBimdye TpaHchopmallito NpoCcTux LEeHTPiB
3a0apBJIeHHS y CKJIa[IHI KOMIIJIEKCU TUIly M-1ieHTpiB. [lokasaHo, 0 KoHLeHTpauiil F- Ta M- 11eHTpiB 3a06apBiieHHs
3POCTAIOTh i3 30iIbIIEHHSIM 03U ONpoMiHeHHs. OTpuMaHi pe3yJIbTaTu MOXYTb OYTH KOPUCHUMU IJ1s1
(OpMYII0OBAaHHS HOBUX JO3MMETPUYHUX TEXHOJIOTIH, 1[0 BUKOPUCTOBYIOTh ITy4YKH 3MillIaHOTO SIIEPHOTO

BUIIPOMIHIOBAHHS, & TAKOX [JIS1 33424 IPOMEHEBOI Teparii.

Pedepar aHr1ilicbKOIO:

Report on the scientific project: 140 pages, 28 figures, 6 tables, 159 sources. A systematic study of the effect of
nuclear irradiation on the optical properties of the magnesium-aluminum target (MASH), obtained in a cycle of
experiments on the M-30 microtron, was conducted. The possibility of identifying and controlling the defect state
of spinel crystals by optical methods is shown, as well as establishing the nature of radiation defect formation
under the action of intense beams of high-energy electrons. It is shown that the phosphorescence characteristics
make it possible to control the state of the structure of the local spinel energy levels in the band gap of the crystal,
which provide information about its defectivity and radiation resistance. It was established that for MAS there is a
stronger dependence of photodarkening on the radiation dose. For spinel crystals, the role of structural vacancies
caused by Mg2+ and Al3+ cations, which are hole traps - V-centers, and electron traps associated with oxygen
vacancies in tetra- and octa-F positions during radiation modification of their optical characteristics has been
established. The peculiarities of the formation of color centers in unalloyed LiF crystals in the fields of high-energy
18 MeV radiation of the M-30 microtron were investigated. It is shown that in samples of unalloyed LiF, the
formation of both simple F- and complex M-centers of color, and the latter are formed only when sufficient
concentrations of F-centers are reached by their agglomeration. The study of the optical characteristics of
irradiated unalloyed LiF confirms the transformation of simple coloring centers into complex complexes of the M-
center type. It is shown that the concentrations of F- and M- color centers increase with an increase in the
radiation dose. The obtained results can be useful for the formulation of new dosimetric technologies using beams



of mixed nuclear radiation, as well as for the problems of radiation therapy.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: AKT BIipoBa/pKeHHs "JI03MMETPisl 3MIlIAHOTO SIE€PHOTO BUIIPOMIHIOBAHHS JiJIS]

3a7a4 [IpOMeHeBoi Teparii”

Ha3zpa HTII aHrsiiicbKO0: Act of implementation "Dosimetry of mixed nuclear radiation for the purposes of
radiotherapy"

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

FaJIy3b 3aCTOCYBAHHSI: GioJoris, Ximid, Pisuka Ta MeguLMHA.
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: [TpoBeneHo cucteMHe fOCIIiIKEHHS BIUIMBY SIIEPHOTO ONPOMiHEHHSI HA KPUCTAJIU HEJIETOBAHTOTO

LiF, a TakoX Ha ONITUYHI BJACTUBOCTiI MarHivi-ajiMiHi€eBOi MillleHi.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Bukopucranuii ciyx6010 papiauiitnoi 6eaneku YxkHY miis
MOXJIMBOCTI 3a6€e31e4eHHs JO3UMETPUYHOTO CYIIPOBOy HAYKOBOT'O Ta JIiKYBaJIbHOTO O0JIaIHAHHS 3 METOIO 3aXUCTY

CIIiBPOOITHUKIB yCTaHOBMU.
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 06.2024
3aKkiH4YeHHs eTamy: 12.2024
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
JopaTtkoBa iHdpopmamist:
Ha3zBa HTII ykpaiHCBKOIO: CucTeMHE JOCIPKEHHS BIUIUBY SI€PHOTO ONPOMIHEHHS HA ONTUYHI BJIACTUBOCTI
MarHin-asnimiHieBOi MillleHi.
Hazpa HTII aHri#icbKO¥0: A systematic study of the influence of nuclear irradiation on the optical properties
of a magnesium-aluminum target.
HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes ski HTII we 0yJi0 cTBOpeHo:



OTpumaHi pe3ysIbTaTH:Meroau, Teopii
I‘aJIy31> 3aCTOCYBAHHSI: bioJioris, Ximid, pisuka Ta MeguLMHa.
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: IMposeneHo cucremue 10CiasKEHHS BIUIUBY SEPHOTO OMPOMIHEHHS HA ONTUYHI BIACTUBOCTI
MarHin-aaiMiHieBOI MillleHi, Ki OTPYMaHI B LIUKJIi EKCIIEPUMEHTIB Ha MiKpOoTpoHi M-30. [1oka3aHa MOXJIUBICTb
inenTudikanii Ta KOHTPOIIIO cTaHy NedEeKTHOCTI KPUCTAJIB LIITiHe i ONITUYHUMU METOJIJaMU, a TAKOK BCTAHOBJIEHHS
[IpupoAY pafialiiHoro gedeKToyTBOPEHHS Mif, [i€l0 iHTEHCUBHUX MTy4YKiB BUCOKOEHEPIeTUYHUX €JIEKTPOHIB.
[TokasaHo, 0 XapaKTEPUCTUKUA PocPOopeCLeHIIi JO3BOSIOTh KOHTPOJIIOBATH CTaH CTPYKTYPU JIOKAJIbHUX
€HepreTUYHUX PiBHIB IIMiHei y 3a60pOHEHiH 30Hi KpUCTay, IO Jal0Th iHPOpMAaLilo PO MOro NedeKTHICTb Ta

paiallifiHy CTiMKiCTb.

ComnianibHO-eKOHOMIYHA crpsimoBaHicTh HTII: Orpumani pesysbrat MOXyTb 6yTr KOPUCHUMU IS
(bOpMYJTIOBaHHS HOBUX I03MMETPUYHUX TEXHOJIOTIH, 1110 BUKOPUCTOBYIOTh MIy4YKM 3MillIAHOTO SIIEPHOTO

BUIIPOMIHIOBAHHS, & TaKOX MJIS1 33424 IPOMEHEBOI Teparii.

Bnyins HTII Ha moBKiJjLIs:

Bnposaaskennss HTII: He snposamxeno

ITpakTuyHa peanisanis HTII
IToyaToK eTamy:
3aKkiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpOOITHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAI0ThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-ILJIaHY:
TexHiKO-€KOHOMiI4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUI 0OCST IIPOZAIKY, THC. TPH..
OuikyBaHUI TepMiH OKYIHOCTi (pPOKiB):

HJonmaTkoBa iHdopmalis:
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