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VII. BizomocrTi npo IiP
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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Microwave energy conversion in microelectronics devices based on novel superconducting materials

Pedepat yKpaiHCBKOIO:

P03BHMHYTI METOOVIKM CTBOPEHHS IIJIIBKOBUX CTPYKTYP Ha OCHOBI OJIOBA i CBUHIIIO 3a JJOIIOMOTOI0 TEPMIYHOTO
BUIIapOBYBaHHSI, @ TAKOX LIaPyBaTUX CTPYKTYP Ha OCHOBI IVIIBOK CILJIaBYy MOJIiO/IEHY 3 PEHieM, SIKi OTPUMYBaINCh
METOZO0M MarHeTPOHHOI'O HAIMJIEHHS IIPY IIOCTIMHOMY CTPYMI, a TAKOX IIJIIBOK OKCUAY aJIIOMIHIIO, Ki
OTPMMYBAJIMCh METOLOM MarHeTPOHHOTO HAMUJIEHHS IIPY BUCOKOYACTOTHOMY CTPYMi Ta HITPUIY allOMiHi0
I171a3MOBUM MeTozoM. Po3pobiieHa MeTOIMKa BUTOTOBJIEHHS IJIiIBKOBUX CTPYKTYP Ha ocHOBI Mo(x)Re(1-x). Byiu
CTBOpEHi fiBomaposi cTpykTypu (Mo0.56Re0.44 /i3osgTOp) Ta po3MilleHi Ha HboMYy fiBa nepexonu [>kosedcoHa Ha
OoCHOBI my1iBOK Pb i Sn. CTBOpeHi TyHesbHI KOHTaKTU )ko3edcoHa 3 6e3nocepesHiM BUKOPUCTAHHSM B SIKOCTI
OZIHOTO 3 HaJIIPOBinHUX enekTpoiB Mo0.56Re0.44, a came MoRe-Al203-Pb /Sn. IIpoBeneHa aTecTallis OTpUMaHuX
3pa3KiB IUISIXOM BUMIPIOBaHHS iX 6a30BUX XapaKTepUCTHUK. [IpoaHani3oBaHO BIIJIUB MiKPOXBUJILOBOTO
BUIIPOMIHIOBaHHS Ha BOJIbT-aMIIepHi xapakTepuctuku (BAX) nepexonis xxosedcona (I111) Mo0.56Re0.44-Al1203-
Pb/Sn i nokasaHo, 1110 32 TUIIOBUX YMOB ILTTiBKOBi CTpYKTYypu M00.56Re0.44-A1203-Pb /Sn MOXXyTb yCHiIHO
IIPALIIOBATH SIK KBA[PATU4Hi IE€TEKTOPU MiKPOXBUJIbOBOTO BUIIPOMIHIOBAHHS 3 BOJIbT-BAaTHOIO YYTJIUBiCTIO
npu6ausHo B /BT 17151 niana3oHy notyxHocTeil MBT. BctaHOBJIEHO icHyBaHHS BBy Ha BAX T1]1 Mo0.56Re0.44-~
AIN-PbSn-1-Pb curnasny Bif iHIIOrO He3ane>XXHOrO OTHOTUNHOTO I1]], 1110 KEpOBaHUM CTaNUM CTPyMOM. JloCIimKeHo
edexTuBHICTb NepeTBopeHHs1 HBY eHeprii y n1iBKOBUX CTPYKTypax Ha 0CHOBi Mo(x)Re(1-x) i mokasaHo, 1m0
edeKTUBHICTh KOHBepCii eHeprii B TaKMUxX cucTeMax JIMIIe B IeKibKa pa3iB MeHma 3a e(peKTUBHICTh KOHBepCii

eHeprii B CTpyKTypax Ha OCHOBi Nb.

Pedepar aHIJIiHCBKOIO:

The fabrication methodology for film structures based on tin and lead created by using the thermal evaporation,
layered structures based on molybdenum-rhenium alloy films obtained by the dc current magnetron sputtering, as
well as aluminum oxide films obtained by the ac current magnetron sputtering, and aluminum nitride films created
by the plasma method is developed. The fabrication technology for film structures based on Mo(x)Re(1-x) is
developed. The two-layer structures (M00.56Re0.44 / insulator) were created as well as the structures with two
Josephson junctions based on Pb and Sn films. The Josephson tunnel contacts having one of the superconducting
electrodes made of M00.56Re0.44, namely MoRe-Al203-Pb /Sn, were created. The attestation of the samples by
measuring their basic characteristics was carried out. The effect of microwave radiation on the current-voltage
characteristics of Josephson junctions M00.56Re0.44-A1203-Pb /Sn was analyzed and it was shown that for typical
conditions the film structures Mo0.56Re0.44-Al203-Pb /Sn can successfully work as quadratic microwave
detectors with volt-watt sensitivity about V/W for input microwave powers mW. An influence of the signal
generated by the Mo0.56Re0.44-AIN-PbSn-I1-Pb Josephson junction biased by a dc current on the current-voltage
characteristics of other Mo0.56Re0.44-AIN-PbSn-I-Pb Josephson junction was observed. The efficiency of
microwave energy conversion in the film structures based on Mo(x)Re(1-x) alloys was investigated and it was
shown that the energy conversion efficiency of such systems is only several times less that the energy conversion
efficiency for the structures based on Nb films.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: meTonynka GpopmupoBanus MIeHOK Mo(x)Re(1-X) 1 IIIEHOYHBIX CTPYKTYP Ha OCHOBE
Mo(x)Re(1-x)

Ha3zpa HTII aHrsi#icbKo0: methods of forming films of Mo(x)Re(1-x), and film structures on the basis of
Mo(x)Re(1-x)

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: meToanka GOPMyBaHHS IITIBOK
l'asy3p 3aCTOCYBaHHS: 72.HayKoBi HOCIKEHHS Ta PO3POGKH
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: PossunyTi METOAMKY CTBOPEHHS TLJIIBKOBUX CTPYKTYP Ha OCHOBI 0J10Ba i CBUHIO 32 JOIIOMOTO0
TE€PMiYHOT'O BUNIAPOBYBAHHS, @ TAKOX IIAPYBAaTHUX CTPYKTYP Ha OCHOBI IJIiBOK CIIJIaBY MOJIIOAEHY 3 PEHieM, SIKi
OTPMMYBAJIMCh METOLOM MarHeTPOHHOI'O HAMUJIEHHS IIPY IIOCTIMHOMY CTPYMI, 8 TAKOXK ILJIIBOK OKCHY aJIIOMiHiIO,
SKi OTPUMYBJINCh METOJIOM MarHETPOHHOTO HAINIUJIEHHS [IPY BUCOKOYAaCTOTHOMY CTPYMi Ta HITpUY aJIIOMiHiI0
II71a3MOBUM MeTozioM. Bynu cTBopeHi nBomaposi cTpykTypu (Mo0.56Re0.44 /i30519TOp) Ta pO3MillleHi Ha HbOMY /iBa
nepexonu /bxosedcoHa Ha ocHOBI MIiBOK Pb i Sn. CTBOpeHi TyHebHI KOHTaKTH [Ko3edCcona 3 6e3nocepenHim

BHUKOPHCTaHHSIM B SIKOCTi OGHOTO 3 HalpoBinHuxX enekTponiB Mo0.56Re0.44, a came MoRe-Al203-Pb /Sn.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: -
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKIii: pisuka
IlepcneKTHBHI PHHKH: YkpaiHa
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
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