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HpOBeﬂeHHH HaJ1aro KyBaJIbHUX CKCHepI/IMCHTiB I1pU a30THUX TEMIIEPATYPaX.
IToyaTok eTamy: 06.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP
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dopma ByracHOCTI:
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InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:
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IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MiKpoXBUILOBUI aHali3 BJIACTUBOCTEN JIOKAJI30BAHUX HOCIIB Y COHSAYHUX €JIEMEHTAaxX HACTYIHOIO TIOKOJIiHHS

Ha3sBa po6oTH aHIJIilICbKOIO:

Microwave analysis of carrier localisation properties in next generation solar materials

PedepaT ykpaiHCbKOIO:

3siT ipo HJIP : 42 c., 30 puc., 18 nocunans. JOKAJII3OBAHI HOCII, OPTAHIYHI ITPOBIIHUKY, COHSIYHI
EJIJEMEHTY, IVICKOBI AIEJIEKTPMYHI PE3SOHATOPU, MUIIMETPOBI XBUJII O6’eKT mocinKeHHs — sSBUIA 1
IIpoliecy B3aeMO/Iii eJIeKTPOMarHiTHOro pe30HaHCHOI'O BUIIPOMiHIOBaHH4 rirarepuesoro (I'T1) gianazony 4acror,
0 GOpPMYeThCS y IieJeKTpUYHUX pe3oHatopax (IP), 3 cepenosulleM, 1o ix oTouye. MeToro JOCiIKeHHS €
PO3BUTOK 6E3KOHTAKTHOTO Pafiiodi3sMIHOr0 METOAY IOCIiIKeHHS CIIIHOBOI AMHAMIKY i TPAaHCIIOPTHUX
BJIACTMBOCTE CIIIHOBUX HOCIIB B OpraHiyHMX [IPOBiIHUKAX 3 BUKOPUCTAHHSIM BUCOKOA00pOoTHUX (B]I) nuckoBux [P
(0OP). Lleit meTo, B IKOMY TPUILJIETHI €KCUTOHY B JIOCJIi/I)KyBaHUX OPraHiyHUX IIPOBiHUKAX I1OB'SI3aHi 3
MiKpPOXBUJILOBUM TosieM JIJIP, 1O3BOJIUTL OHOYACHO 3MiICHIOBATH 30HIYBaHHS JOBXMHU JIOKaTi3alii
($HoT036YIKEeHHS Ta JOCIIIKYBaTH XapaKTEPUCTUKH iX CITIHOBUX BJIACTUBOCTE 3 BUKOPHUCTAHHSIM CIIIHOBOTO
pesonaHcy. Bukopucranns 1P po3mypuTh Aialia3oH BUMipIOBaHb Bifl HAIHU3bKUX TEMIIEPATyp [0 KiMHAaTHUX (1,5
K - 300 K) ta marzitHux nosis go 10 T. 3rinHo nany po6iT Apyroro poKy 3po6J1€HO HacCTyIHe: - PO3pO0JIeHO
[IPUCTPIN 171 3MIHU 3B'A3KY XBUJIE€BOAY 3 [IP B HU3bKOTEMIIEPATYPHOMY €JIEKTPOIMHAMIYHOMY MOZYJIi
IMCTaHIINHO, 6€3 OTemnJIeHHsI Po06040i Kamepu; - 3i6paHo, epeBipeHo Ha Tedii Ta HajaromKeHo TeTieBUi ONTUYHUN
KpiOCTaT 3 eHeKTpOILHHaMi‘{HHM MOIYJIEM; - BUKOHAHO MOHTaXX i HACTPOIOBAaHHA HAABUCOKOYACTOTHOT'O
BHUMIipPIOBAJILHOTO TPAKTy 1 BUCOKOYACTOTHOTO MOJYJIS 3 PE30HAHCHOIO KOMIPKOIO [1J1s1 IPOBEJEHHS €KCIIEPUMEHTIB
IO TOCJIIKEHHIO TPAHCIIOPTY €KCUTOHIB B ONTUYHUX (POTOBOJIBTAIYHUX NTPUCTPOSIX (optical photovoltaic devices
(OPV)) B oniTyHOMY KpiocTaTi METOIOM ONTMYHO BUSIBJIEHOIO MarHiTHoOro pesoHaHcy (optically detected magnetic
resonance (ODMR)); - npoBeieHO HalaropkKyBajabHi €eKCIIEPUMEHTH 3 OCJIiI)KEHHS TPAHCIIOPTY €KCUTOHIB B
OpraHivyHUX NPOBiTHUKAX 3 BUKOpUCTaHHAM B/l IIP crienjianbHOi GOpMU TpU HUBBKUX TEMIIEPATypaxX B ONTUYHOMY
KpiocTaTi B gianazoni yactot 100 - 140 [Ty, - npoBeneHo aHasi3 pe3ysbTaTiB Ta pO3p06JI€HO IIJIaHU MTOJAJIBIINX

IOCJIiIKEeHb.

Pedepar aHIJIiHCBKOIO:

The report on the research work: 42 pages, 30 figures, 18 references. LOCALIZED CARRIERS, ORGANIC
CONDUCTORS, SOLAR ELEMENTS, DISK DIELECTRIC RESONATORS, MILLIMETER WAVES The object of research
is the phenomena and processes of interaction of electromagnetic resonance radiation of the gigahertz (GHz)
frequency range, which is formed in dielectric resonators (DR), with the surrounding environment. The aim of the
research is to develop a non-contact radiophysical method for studying the spin dynamics and transport
properties of spin carriers in organic conductors (OPV) using high-quality (high-Q) disk dielectric resonators
(DDR). This technique, in which triplet excitons in the studied organic conductors are coupled to the microwave
field of DDR, will simultaneously probe the length of localization of photoexcitation and investigate the
characteristics of their spin properties using spin resonance. The use of DDR will extend the range of
measurements from ultra-low to room temperatures (1.5 K - 300 K) and magnetic fields up to 10 T. According to
the work plan for the second year, the following was done: - the device for changing the coupling of the waveguide
with the DR in the low-temperature electrodynamic unit remotely, without heating the working chamber was
developed; - the helium optical cryostat with an electrodynamic unit was assembled, flow-tested and adjusted; -
the installation and adjustment of the ultra-high-frequency measuring path and the high-frequency unit with a
resonant cell to carry out experiments on the transport of excitons in OPV in the optical cryostat by the method of
optically detected magnetic resonance (ODMR) were performed; - debugging experiments to study the transport



of excitons in organic conductors using high-Q DR of a special shape at low temperatures in an optical cryostat in
the frequency range of 100 - 140 GHz were conducted; - results were analyzed and plans for further research were
developed.

Ingekc YIK: 621.311.243, 621.311.243, 537.8.029.6; 621.37.029.6

Koau remaTuYHHX py6an: 44.37.31, 87.53.25.21, 29.35.23
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HayKkoBHi1 CTYIIHB: k. {.-M. H.

BueHe 3BaHHSI: c.H.C.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Haszga HTII yKpaiHCBKOIO: OcTaTOuHMII HAyKOBUIA 3BIT 32 pe3yJIbTaTaMi BUKOHAHHS HJIP

Haszpa HTII aHriiicbKo¥0: Final scientific report on the results of execution of the research work

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi Pe3yJbTaTH: Haykosi 3BiTy npo BUkKoHaHy HIIP

l'asmy3b 3aCTOCYBaHHS: MiKpOXBIIbOBA paiodisuka Ta eJeKTPOoHiKa, HPOTOBOIbTAIKA, COHSIYHA €HEePreTHKa
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Ocrarouynuit HaykoBuit 3BiT 3a pesysipraTamu BUKOHaHHS HIIP "MiKpOXBUJIbOBUIT aHAIII3

BJIACTUBOCTEMN JIOKAJII30BaHUX HOCIIB Yy COHSYHUX €JIEMEHTAX HACTYIHOTO MOKOJIiHHS"

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Tonimmenns ctany HABKOJIMIIHBOTO CEPEIOBUINA,

Exkonomis enepropecypcis, EkoHOMig MaTepiaiB

BnyiuB HTII Ha moBKiJjjs:

BnposagskeHHs1 HTII: He snpoBamxkeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:

Crnio>KuBavi NPOAYKILii:

IlepcneKTHBHI PUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (POKiB):
JopaTtkoBa iHdpopmanist:

Hazga HTII yKpaiHCBKOIO: PesysibraTu 3 pO3POOKH, 36MPAHHS, MOHTAXY | HAJIATOIKEHHS IPUCTPOIB, MOYIIB
Ta KpiocTary 11 IPOBEAEHHS €KCIIEPUMEHTIB 3 NOCJIiIKEHHS CIIiIHOBOI AMHAMIKM 1 TPAHCIIOPTHUX BJIACTUBOCTEN
CITIHOBMX HOCIiB B OpraHi4YHMX ITPOBiAHMKAX 3 BUKOPUCTAHHSIM BUCOKOLOOPOTHUX MlieJIEKTPUYHUX PE3OHATOPIB

CcIlelliasibHOi pOpMHU Y rirarepleBoMy Jiania3oHi 4acToT.

Hazpa HTII aHrsi#chKoOIO: Results of the design, setting-up, assembly and adjustment of devices, units and
the cryostat for conducting experiments on the study of spin dynamics and transport properties of spin carriers in
organic conductors using high-quality dielectric resonators of a special shape in the gigahertz frequency range.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes ski HTII we 0yJi0 cTBOpeHo:



OTpumaHi pe3ysIbTaTH:Meroau, Teopii
I‘aJIy31> 3aCTOCYBaHHSI: MiKpOXBU/IbOBA Pajiiodi3rKa Ta eJIeKTPOHIKa, (OTOBOJIbTAIKA, COHSYHA €HEPreTHKA
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Pospo6ieHo eckizu MakeTy eJIeKTPOJUHAMIYHOTO MOJIYJIsl 3 PE3OHAHCHOIO KOMIPKOIO Y BUTJISI
IMICKOBOTO JieJIeKTPUYHOrO pe3oHaropa. 3ibpaHo Ta HaJIaroJKeHo CXeMy BUMIPDIOBAaHHS 3 BUKOPHUCTAHHIM
reJlieBOro ONTUYHOTO KpiocTaTa 3 eJIeKTPOAMHAMIYHUM MoAyJsieM. [IpoBeieHO HalaromKyBajbHi €KCIIEPUMEHTU

IIp1 a30THHUX TEMIIEpATYypax.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUINA,

ExkoHnoMmig eHepropecypcis, EkoHOMig MaTepiais

Bnyius HTII Ha moBKiJjs:

Bnposaaykennss HTII: He snposamxeno

ITpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:

Crnio>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IoTpiOGHMIT 0GCT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MicCJIsA 3aBEPIIEHHS POGOTH:
HasaBHicTb Oi3HeC-ILJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeHniaIbHUI 00OCAT IIPOAAKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HopaTrkoBa iHdpopmauist:
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