AHOTOBAHHWM 3BIT
npo BuKoHany pobory y 2020 poui B paMkax peanizauii npoekTy
i3 BHKOHAHHS HAYKOBHX J0CJIiIKeHD i po3pobok

«CeHcop MMy Ha OCHOBI ILTA3MOH-TIOJIIPHTOHHOTO (POTOAETEKTOPA»

Ha3zBa koHKypcy: «Hayka /u1a 6e3neks JIIOIHHHA Ta CYCIUIBCTBAY
Peecrpauiiinuit nomep Ipoexry: 2020.01/0348

HMixcrasa nas peanizanii [IpoexTy 3 BHKOHAHHA HAYKOBHX J0C/IUDKeHb i po3pobok (peccTpauiiauii
Homep Ta Ha3pa [IpoekTy) 2020.01/0348
«CeHcop IMMY Ha OCHOBI TUIA3MOH-MIOIAPHTOHHOTO hoToAETEKTOpaY

Pimenns naykopoi panu Hauionansaoro ¢onay nocmipkens YKpaiHH IIOAO BH3HAYCHHS MEPEMOXKIISA

KOHKYpCY «Hayka juis Ge3nexs JIIOAHHHE Ta CYCILUILCTBAY (Ha3Ba KOHKYpCY)
npotokon Bix «16-17» Bepecus 2020 poky Ne 21.

1. 3ATAJIBHA ITHOOPMAIIA ITPO MPOEKT

Tpusanicts Bukonauns [Tpoekry: 4 ksapran 2020p. - 2021 p.

ITouarok — nara yknanauss JloroBopy npo BHKOHaHHS HayKOBHX JIOCTI/DKEHb 1 po3pobok; 03.11.2020p.
3akinyenns — 2021 pik.

3aranbHa Bapricts [IpoekTy, rpH. 1620000 (oamH MUTbHOH [IICTCOT ABAAUATH THCAY IPUBEHB)

Bapricts IIpoekTy no pokax, rp.:
1-it pix 344000 HCTA COPOK YOTHPH THCAYI FPHBEHD
2-# pix___ 1276000 (oawH MinbiiOH JBICTI CIMJIECAT LIICTh THCAY IPHBEHb)

2. TH®OPMAIIIA ITPO BUKOHABIIB ITPOEKTY
Jio pukonauus [Ipoekty 6ye 3any4eHo 5 BHKOHABIIIB, 3 HHX:
JIOKTOPH HayK 0 ;
KaHIHJATH HayK 4 ;
iHII MpariBHHKHA

= oo

3. TH®OPMAILIA nrPo IF’PAHTOOTPUMYBAYA TA OPI'AHIBAIIIO(T)
CYBBHKOHABIS(IB) TIPOEKTY

IncruryT $pisuxn nanisnpopinankis im. B.€. Jlamxapsosa HAH Ykpaiuu

03028, M. Kuis, np. Hayxkn, 41

p/p UA678201720313291002201012876

y AKCY B M. Kuesi

M®O 820172

€JIPTIOY 05416952

B.o. qupexropa, npod., aA.¢.-m.H. B.IL.Mensauk

[IpoekT BHKOHYETHCS 6€3 3amydeHHs CyOBHKOHABIIIB.



4. OIIUC MTPOEKTY
4.1. Mera IIpoexry (1o 200 3HaKiB)

Pospobka mnpoTOTHNY ONTHYHOrO CEHCOpa JHMY HA OCHOBI [UIa3MOH-NIOJIIPUTOHHOIO
(oToseTeKTOpa 3 NOHMXEHOIO IMOBIPHICTIO XHOHOTO CIIPAIIOBAHHS BiJl Y4CTOYOK 3BHYAMHOTO MHTY.
4.2. Ocuosni 3asaanns Ipoexry (10 400 315aKiB)

1. Po3pobka koHCTpyKIii miasMoH-nonspuToHHoro ¢poroaerexropa (II1MD).

2. Burorosnenns I111® 3 BukopucTanHaM TexHONOTIi iHTepdepenuiinoi doronitorpadii.

3. Xapakrepu3auis Mop(onoriyHux, ONTHYHUX Ta enekTpodiznunux xapaxrepucTuk IO,

4. Po3po6ka po6o4oi kaMepu ceHcopa, eNEKTPOHHHX CXEM Y3TrO/DKEeHHS i miaAckieHHs curaany 3 [TIId.
5. Po3pobka crenny ans BHnpoOyBaHsb.

6. IlposeneHns TecTOBHX BHNPOOYBaHb 3 BHKOPHCTAHHSM DIi3HOIO THIY JDKEPEN AMMY Ta HAsABHOCTI
NHJIY B CEPEIOBHIIL.

4.3. Jleraanuuii 3mict IlpoexTy:
- Cyuacnmnii cran npobiemu (10 400 3nakis)

Jlo cknany CHCTEM NMPOTHIOXKEXKHOI CHTHANI3alil BXOJAATH, JaTYHKH TEMIEPaTypH, BiZleOKaMepH,
XiMi4Hi JIaTYMKH MO MPOJIYKTaX rOpiHHSA, a TAKOXK - CeHcopHu auMmy. HaiGinsim po3noBcioukeri cepen
HHX € CEHCOpH ioHi3auiifHoro Ta (oroenekrpuusoro tamy. OAHAK y HUX € HEAOJMIK, MOB’A3aHMM 3
XHOHHMM crpamOBaHHAM Ha MMWIOBI YaCTHHKHM, HE MOB si3aHi 3 moxexeo. HemoaasHo 3’ SBUBCA HOBHH
NPHHIMI PO3pI3HAHHA NPOAYKTIB TOPiHHA BiJi MHIOBHX YAaCTHHOK, LIO mojisrae y 36yKeHHi
MIOBEPXHEBOIO MJIa3MOH-TIONIAPATORHOTO pe3oHancy (ITITP) B 3osoTiih mwiiBLi, MO MEXYE 3 NPOAYKTAMHA
ropinHg, B reomerpii Kpeumana. Peectpanis IIIIP BinOyBacrscs 3 JONOMOIOK JOAATKOBOTO
doronerexropa.

- Hosusna [IpoexTy (10 400 35aKiB)

B npoexri mns 30ymkenHs 1 peecrpauii [P mnponoHyeTbecss BHKOPHCTATH ILIA3MOH-
nonsputonHui orogerexrop (INMP), mo sBase coboro Gap’ep lllorTki 3 MeraneBoo (Au abo Ag)
madpakuiifHo0 IpaTKol0 Ha moBepxHi. 3anexHicts oroctpymy IMII® B ymosax ITIIP Bix ymoB Ha
nosepxHi Oy/e BUKOpHCTaHA JUIS peecTpauii 4acTHHOK auMy (po3mipom 0,1-10 MKM), BogHOYac BOHA
Oyzne He 4yTIHMBA 0 YACTHHOK MHJIY, AKi 3Ha4YHO Ginblne 1o po3mipy, a TOMy MOTaHO NMPHJISTAIOTh J0
nosepxHi, ockinbkH [1I1P € moBepxHEBOIO XBHIIEIO, JIOKANI30BAHOIO HA Bi/ICTaHi B KiJIbKa MiKPOH.

- Meroaoaoria nocaipxenns (10 400 3nakis)

Byne 3actocosano: inTepdepenniiina doronirorpadis - ans surorosnenns [M1®; cnexrpaisHa
€JNCOMETPis — /Ul BH3HAYCHHS ONTHYHMX MapameTpis i TosmuH cknanosux I1®; CEM ta ACM -
s xapakrepusanii nosepxsi IIIT®; cnexTpansHO-KyTOBI 3aexHOCTI doTocTpymy B ymosax [P —
s Xapaktepw3anii pezonancy B [1I1®; Bonbr-ammepni, Ta BoibT-hapajiHi XapakTepHCTHKH — Ul
CNIEKTPHYHHX JIOCII/DKEHb; TECTYBaHHS Ha CTeHMI —is Bu3Ha4deHHs peakuii 111 na mum Bix pisHEX
JOKEpeJI PH HasBHOCTI MHJLY TA IIIBHIIEHOI BOJIOTOCTI.

5. OTPHMAHI HAYKOBI ABO HAYKOBO-TEXHIYHI PE3VJIBTATH (10 2 cropinok) B
noroynomy poui/ B pamkax peasizanii Ipoexry, 30xpema:

S5.1.  Onuc saykoBHx 200 HAYKOBO-TeXHIYHHX Pe3yJbTATIB, OTPHMAHHX B PAMKAX BHKOHAHHS
IpoexTy (i3 3a3Ha4eHHAM X AKICHUX T4 KUIBKICHHX (TEXHIYHHX) XapaKTEPHCTHK)

B 2020 pomi mpoBeseHe uHCeNbHE MOJENIOBAHHS Pe3OHAHCHHX XapakrepucTHk [P Ta ix
BHTOTOBJICHHA 3 ONTHMI30BaHHMH NapaMeTpaMH 3 BHKOPHCTaHHSM TeXHOJorii iHTepdepenmiinol
¢oromiTorpadii 3 XOpOIIMMH ONTOENEKTPHYHHMH Ta €NeKTPOQi3HYHMMH XapaKTepHCTHKaMH. Byno
3HakleHo, mo Ui 30ymkenns [P na noBxuHI XBHIII MAKCHMAIBLHOIO PE30HAHCY IS 30JI0TOI IUIIBKH,
OI0 BH3HAYAETHCH CHEKTPAILHHM TOJIOXKEHHSAM MAKCHMyMY BiJIHOIIEHHS JIHCHOI YacTHHH
NieNeKTPHYHOI MPOHUKHOCTI N0 ii ysBHOI wacTwHH i cknagae ~800 HMm, npu Kyti nagiuHs csitna 20
rpajaycis nepioa audpaxuiinoi rparkun Mae 6ytn 1200 M, a rmubuna i Moayssiii 75 am. Tosmuna
30JI0TO] IUIIBKH Mae OyTH B cepetHbOMY 45 HM.

Ockinbkn Ha 2020 pik GynM 3MeHINEHI CTPOKH BHKOHAHHS, a (iHaHCyBaHHs Oy/No 3MEHIIEHE Ha
85 THc., 3riIHO JOrOBOpY Ta TEXHIYHOTO 3aBAAHHSA J0 HBOro, po3pobmosanuii [1II® BuroTOBIEHO Ha



ocHoBi Tineku Si. Moro pesomaHcHi XapaKTepHCTHKH HANAWTOBaHi Tak, Mmoo oTpUMaTH Haibinbury
YYTJMBICTh [0 YaCTOUOK UMY Ta IPOAYKTIB ropiHHs. JIOCATHYTH HACTYIHI XapaKTePHCTHKH:

[TapameTp Texniuni nokasauku [P
Hanisnpoeiaauk Si
I1nasmMoH-HeCY4HH MeTas Au
PoGoua 10BXuHa XBHIII CBITJIA A, HM 600-1000
Inrencusricts [P (MakcumansHa nonspuzauiiina 3.4:1
ayTamBicTh), I/
KyToBa miBmmpHHa MaKCHMYMY pe30HaHcy, A© o
@OoTOUYTIIHBICTH B MAKCHMYMi pe3oHancy, A/Br 0.12
INapametp HeineansHOCTi BAX <3.5
Bucora 6ap’epy, eB >0.4

Ilonano natenT Ha KopucHy Mojenb: 3asska u 2020 07941 Ykpaina, MIIK (2019.01) GOIN21/55.
Crnoci6 peectpanii pesonancy B IUIa3MOH-TIONSIPHTOHHHX (oroaerexropax /C. B. Mamukin, O. B.
[ITuxano, B. I. Munsko, O. C. Kouaparenxo, I. B. MamonToBa, B. P. Pomaniok (Ykpaina); 3asBHHK Ta
NaTeHTOBJIACHUK [HCTUTYT di3nku HaniBnpoBisnuKiB iM. B.€. Jlamkapsosa HAH Vkpaiau. Ne u

2020 07941; zassn. 11.12.2020.

5.2. 3a masBHOCTI HayKoBO-TexHiYHOI mpoaykuil o6rpyaTyBanns il mepesar y mopiBHsHHI 3
iICHYIOYHMH aHAJIOraMH

B 2020 poui BHroTOBIEHO OCHOBY CEHCODIiB JHMY, a CaMme ILIa3MOH-TIONAPHTOHHI (DOTOAETEKTOPH
(IM®) na ochosi Si Ilepesarm IMI® npu BurotossieHHi cencopis mumy: [P B nopisasHAI 3
NPU3MOBHMH CHCTeMaMH Juis 30y/DKEHHS i peecTpallii OBEpXHEBOro IUasMoHHOro pesonancy (T1TTP)
Ma€ MpOCTIYy KOHCTPYKILIO, XOpOII Pe30HAHCHI BJACTHBOCTI Ta Mani raGaputd. OIMH eleMeHT
BHKOPHCTOBYEThCA Uist 30ymkenns I1ITP, i juis #ioro peecrpauii. Husskuii BMicT 30710Ta Ta MOXIIMBICTE
BHTOTOBJICHHA MAacCHBY €JIEMEHTIB Ha OJHOMY KDHCTajli J03BOJNSE OTPHMATH HH3bKY cobiBapricTh
MPHCTPOIO.

5.3. [IlpakTuuna miHHiCTH OTPHMaHHX pe3yabTaTis peanizamii IIpoexTy s exoHomikm Ta
CYCnmiabeTBa (CTOCYEThCH NPOEKTIB, MO nepea6adaoTh NpPoBeIeHHS NPHKIAXHAX HAYKOBHX
JOC/IIZKEeHDb | HAYKOBO-TeXHIYHHX Po3pobok)

lpakrauna wianicrs pospobnenux i Buroronenux y 2020 poni IMII®, sx OCHOBH CeHCOPiB
ZuMy 00yMOBI/IeHA IIMPOKHM BHKOPHCTAHHAM NPOTHIIOKEKHUX CHIHAMI3ALIM Y NOBCAKACHHOMY XKHTTI.
YacTo TakuM NPHCTPOSM JIOBOIMTELCH NPALIOBATH B YMOBAX BHCOKOI 3aITAJICHOCTI, IO MPH3BOJATE 0
XHOHOTO CIpAIOBAHHS 3BHYAHHMX ONTHYHUX abo X ioHizaniiHux cencopis. HeobxianicTs nokanizamii
i 3aBYACHOTO NONEPE/DKEHHS TIOXKEXK NPHMYIIIYE JI0 IYCTOrO PO3TANIYBAHHS TAKHX CEHCODIB HA Bi/CTaHi
4-5 MeTpiB, TaKHM YHHOM 30LTHIIYETCS 3araibHa iX KUIBKICTh Ha 06 exTi. Takum quHOM icHye noTpeba
B JICIIEBHX, MHIO-CTIHKHX i KOMIIAKTHHX CEeHCOpax 3aauMieHocTi. 3anpononosaunuii ITT1®, sk ocHOBa
TaKMX CEHCOPIB, MOTEHIIIHHO BOJIOJi€ TAKHMH XapaKTEPHCTHKAMH.

5.4. Onmc masxis Ta cnocobiB NOJANLMOro BHKOPHCTAHHS Pe3yibTaTis Bukonanns Ilpoexty
B CycniibHil npakTaui.

Pesynbrard BukOHaHHs mpoekty B 2020 poui MoXyTh 6yTH y mepury 4epry BHKOPHCTAHI s
PO3pOOKH CEHCOpIB AMMY Ta CHCTEM IPOTHNOXEKHOI Oe3lnekH Ha iX OcHOBi. PospoGimopanmii THm
CEHCOPIB Ma€ IOTEeHIia MiHIaTIOpH3allil, OCKI/IbKH BHKOPHCTOBYIOTBCS TEXHOJIOTII MiKpOEIEKTPOHIKH,
a caM KpHCTal ceHcopy Moxe Oyth 3pobnenmit ayke manoro poamipy. Peectpauis 3ammmnenocrti
BiZIOyBa€THCS 110 BHHHKHEHHIO KOHTAaKTy MPOJYKTIB ropiHHs Ta/abo mo aacopOiuii YacTHHOK IuMy Ha




Maily MUIONly KpHCTaily, a He 10 PO3CisHHIO ab0 NpOIyCKaHHIO CBIT/Ia KPi3h BUMIPIOBAJILHY Kamepy, sKa
moxe Oyt gosoii rabGaputHOlO. TakoXk JaTYMK MOXKe BHKOPHCTOBYBATHCh JUIS MOHITODHHIY
HAaBKONMMIIHBOro cepenosuma. Ilicns Momudikanii BumipioBanbHOi Kamepn, IITI® moxe 3amiHuTH
¢oTonerexTopw, siKi BXke BHKOPHCTOBYIOTHCS B IIPOMHCIIOBHX JATYHKAX JHMY (POTOENEKTPHYHOTO THITY.

3BiT HEe MICTHTB BIJIOMOCTEH, 3a800POHEHHX JI0 BIZIKPHTOTO OMyG TIiKyBaHHS.
Hayxosuii kepisuuk Ipoexry

3aB. Bil., K. .-M. H
Mawmuxkin Cepriii Bacunsosny

o

(nianmc)




