O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0222U003759

Jep>kaBHUH peecTpaniliHuI HOMeP: 0118U002317

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 26-05-2022

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramny: PazniocnekrpockormniyHa aiarHocTuka JIP 3 pisHO0 reoMeTprdHO0 (GOPMOIO B IIMPOKOMY [iarasoHi
TEeMIIEpPATyp, BUSHAUYEHHS CTYIIEHIO TEPMOCTA0iIbHOCTI Ta KoedilieHTiB nincunenHs EINP curnany Ha TeCTOBUX

3pasKax.
IToyaTok eTamy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaiMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB ¢pisumdyHO0i 0cO6H): IHCTUTYT disnKku

HalliBIPOBiHUKIB iMeHi B. €. JlamkapboBa HauioHansHOI akageMii Hayk YKpaiHu
Kopg 3a €IPIIOY: 05416952

MicueBHaxo,ereHHﬂ: npocnekt Hayku, 6ya. 41, m. Kuis, 03028, Vkpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380445254020

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01061, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHui 06car ¢piHaHCyBaHHS (THC. rpH.). 95.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HoBux gienexkTpuuHux HBY marepianis 1151 pe3oHaTOpiB, siKi nifgsuiath 4yTansicts EINP npunazis, Ta
CTBOPEHHS Ha iX 0CcHOBI MiHi-EI1P anasnizaropa 114 ekcripec aHasisy B MEQULIVHI Ta MOHITOPUHTY HaBKOJIMIIHBOTO
cepenosuma. Po3nin 2. Pospo6ka mini-EINP ananisaropa 17151 eKcnpec aHasnisy B MeIULYHI Ta MOHITOPUHTY

HaBKOJIUIIHBOTO CEPeoBuLLa Ha OCHOBI HBY pe3oHaTopiB 3 ONTHMiI30BAHOIO reOMETPiero

Ha3Ba po6oTH aHIJIilICbKOIO:

Development of new dielectric UHF materials for resonators, which will increase the sensitivity of EPR devices,
and the creation on their basis mini-EPR analyzer for rapid analysis in medicine and monitoring of the
environment. Section 2. Development of a mini-EPR analyzer for express analysis in medicine and environmental

monitoring on the basis of UHF resonators with optimized geometry

Pedepat yKpaiHCBKOIO:

3 MeTOoI0 BCTAaHOBJIEHHSI MO>KJIMBOCTI MiJICUJIEHHS MarHiTHOI ckianoBoi HBY noss B npoctoposiit obsacti HBY
PEe30HaTOpPa, IPUIATHIN 11 PO3MIillleHHS IJTIBKOBUX 3pa3KiB, 0yJI0 IPOBEIEHE MOEJIIOBAHHS [1ieJIEKPUYHOTO
pesonatopa ([IP), mo po3miinyeTbCs B cepeuHi MeTaneBoro. B sskocti [IP BUKOPUCTOBYBABCS IIPSIMOKYTHUN
napasesiernines, po3Mipy SKOro IIpONopLiliHi po3MipaM MeTajsieBoro pesonaropa. Takuii [IP cTBopioe BiacHy
KOJIMBAJIbHY MOZY, sIKa BiZIlIOBiflae BJIACHIN MOZi MeTasieBoro pe3oHaropa. [Ipu Horo BUKOPUCTaHHI MaKCUMasbHa
KOHLIEHTPALlisl MarHiTHOTO I0JISI CIIOCTEPIraeThCsl BCEPEVHI CaMOro AieJIeKTPUYHOro pe3oHaropa. [11o6 matu
MO>KJIMBiCTh PO3MICTUTH IIJIIBKOBUI 3pa30K BcepenuHi [P BiH po3ninseTbcs Ha 2 piBHI 4aCTUHM, SIKi
PO3TalIOBYIOTHCS Ha HEBEJIMKIH BifiCTaHi OJlHa Bifl O4HOI (B IPOMIXKKY MDK YaCTMHaMU i pO3TallOBY€ETbCSI
IOOCJiIKYBaHM 3Pa30K). 3a pe3ybTaTaMy MOJEJIIOBAHHS OyJI0 BCTAHOBJIEHO, 10 ONITUMAaJIbHUMU po3mipamu [P,
BUTOTOBJIEHOTO 3 MaTepiasly 3 AieJIeKTPUYHOIO TPOHUKHICTIO 36, cKi1ajae: 5.65 MM X 5.5 MM X 5.9 MM (17151 ofHiei
yactuHu). [1py BuKopucTaHHi JIP, BATOTOBJIEHOTO 3 ABOX TAKMX YaCTUH, MOKHA OTPUMATH MiJICUJIEHHS] CUTHAJLY [Ip1
BificTaHi MiXk uMu yactuHamu 1o 0.5 M. [i7ig ninTBepaskeHHs epEKTUBHOCTI JlieIeKTPUYHUX BCTaBOK (/IB) B
IIPOJOBKEHHS POOOTH MUHYJIOTO POKY OyJIM BUTOTOBJIEHI 3pa3Ky aKTyaJIbHUX MaTepiasiB 1j1s iX JOCTiIKeHHs
metonoMm EITP. 751 nporo 6ysiu MpUroTOBJIEH] TIOPOIIKY BUCOKOMIHEpasli30BaHUX TKAHUH JIIOJICHKOI'O OPraHi3My —
eMajii, IEHTMHY Ta KiCTKOBOi TKaHMHU. [IopomKu 6yJiv ONPOMiHEHi i0Hi3ylI0YMM BUITPOMiHIOBAHHSIM 3 METOIO
YTBOPEHHS B HUX pafiialliiHMX IapamarHiTHUX ge@ekxTis. [Ticyig 1boro ornpoMiHeHi NOPOIIKY 6y BMOHTOBAHI B
Kallijisipy 3 30BHIIHIM AiameTpoMm 1,5 MM Ta 3anucadi ix EIP criekTpu K 3 BUKOPUCTAHHSM JieJIeKTPUYHOI BCTaBKH,
TaK i 6e3 Hei. B sikocTi [IB BUKOPHCTOBYBABCS IUJIIHP 3 HACKPiI3HUMM OTBOPOM B3JOBX OCi LMJIiHAPA i3 30BHIIIHIM
paziycom 2.85 MM, BHYTpilHiM pasiycom 0.75 MM Ta BUCOTOIO 1.85 MM, BUTOTOBJIEHUH i3 KepaMiKy Ha OCHOBI

teTparutaHarty 6apito (BaTi4 O 9 +8.5% ZnO). CriocTtepekeHO MiICUIEeHHSs Jo3uMeTpuiHoro curuainy EITP (mo 10
pas).

Pedepar aHr1iliCbKOIO:

In order to establish the possibility of amplification of the magnetic component of the microwave field in the
spatial region of the microwave resonator, suitable for the placement of film samples, simulation was performed
dielectric resonator (DR), located in the middle of the metal. A rectangular parallelepiped, the dimensions of which
are proportional to the dimensions of the metal resonator, was used as the DR. This DR creates its own oscillating
mode, which corresponds to the own mode of the metal resonator. When using it, the maximum concentration of
the magnetic field is observed inside the dielectric resonator. To be able to place the film sample inside the DR, it is
divided into 2 equal parts, which are located at a short distance from each other (in the interval between the parts
and the test sample is located). According to the simulation results, it was found that the optimal dimensions of the
DR made of a material with a dielectric constant of 36 is: 5.65 mm x 5.5 mm x 5.9 mm (for one part). When using a
DR made of two such parts, it is possible to obtain signal amplification at a distance between these parts of up to



0.5 mm. To confirm the effectiveness of dielectric inserts (DC) in the continuation of last year's work, samples of
relevant materials were made for their study by EPR. For this purpose, powders of highly mineralized tissues of the
human body - enamel, dentin and bone tissue were prepared. The powders were irradiated with ionizing radiation
in order to form radiation paramagnetic defects. After that, the irradiated powders were mounted in capillaries
with an outer diameter of 1.5 mm and their EPR spectra were recorded both with and without a dielectric insert. A
cylinder with a through hole along the cylinder axis with an outer radius of 2.85 mm, an inner radius of 0.75 mm
and a height of 1.85 mm, made of ceramics based on barium tetratitanate (BaTi4 O9 + 8.5 Zn) was used as a long-
distance transmission.Obtained EPR signal gain up to 10.

Inpexc YIK: 621.382.029.6, 539.219; 537.226

Koau TemaTHYHHUX PYOPHK: 29.35.47

KepiBHUKH po6OTH

BiacHe IIpizBue Im'sa I10-6aThKOBI: I0Oxumuyk Bonogumup OnekcaHupoBuy
HaykoBH# CTYHIiHB: 1. {.-M. H.

BuyeHe 3BaHHSI: nmpodecop

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: [lienekTpruyHmii pe30HATOP, 115l Mi/ICUIIEHHS MArHITHOI ckafoBoi HBY nosis B

IpoCTOpOBil o6saacti HBY pesonaropa.

Haszsa HTII anrJificbKo10: Dielectric resonator, to amplify the magnetic component of the microwave field in

the spatial region of the microwave resonator.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3ysbTaTH: TexHoJorii, Marepianu
l'any3s 3acTocyBaHHs: HBY EIIP pesonatopu
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: B skocri pienekrpuytoro pesonaropy ([P) BUKOPUCTOBYBABCS LMJIHP 3 HACKPI3HUM OTBOPOM
B3JIOB3X OCi IMJIiHAPA i3 30BHIIIHIM pagiycom 2.85 MM, BHYTpIIIHIM pagiycom 0.75 MM Ta BUCOTOIO 1.85 MM,
BUTOTOBJIEHU i3 KepaMiK/ Ha OCHOBI TeTpatuTaHaty 6apito (BaTi 4 O 9 +8.5% ZnO). CocTepeskeHo MifCUIeHHs
nosumeTrpuyHoro curHainy EITP (mo 10 pas). BctaHOBsEHO, 1110 BUKOpUcTaHHs [IP He crioTBopioe GopMy pafialliiHO-

ingykoBaHux curHanis EIP B 6iosoriyHmx MiHepasizoBaHUX TKaHUHAX, 1110 [03BOJIsS€ IPOBOAUTH iX aHaIi3.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,
TEXHOJIOTI} TOIIO) 17151 3a6€e3M1eYeHHs €eKCIIOPTHOTO NMOTEHIialy Ta 3aMillleHHIO iMNIOpTY, ToinmeHHs SKOCTi XKUTTS

Ta 3[J0POB'sl HaceJIeHHs], e(PEeKTUBHOCTI AialrHOCTUKU Ta JIiKyBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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