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Ha3zBa po6oTH aHTIJIilICbKOIO:

Novel Josephson junctions with resonance-percolation charge transport in them developed for the
superconducting quantum devices applications in the information and communication technologies

Pedepar yKpaiHCBKOIO:

B po6orti 6yau cTBOpeHi riopupiHi rerepoctpykrypu MoRe-Si(W)-MoRe. JlocipkeHHS CTPYKTYPHOTO CTaHy
OKpeMUX LapiB reTepocTpykTypu MoRe, Si(W) 6ysiu BUKOHaHi 3 BUKOPUCTaHHSIM IIPOCBIUYyI040i Ta CKaHyI0UOi
€JIEKTPOHHOI MiKpockoriii. BusBuocs, o B amopdHOMYy Mmapi cyMillli KpeMHiIo Ta OKCHULy KpEMHII0 YTBOPIOIOTbCSI
OKpeMi KacTepu 3 Bosibdpamy. [Ipu nepeBulneHHi 1eBHOrO 3Ha4€HHsI BMICTY BoJib(ppamMy B CTBOPIOBAaHUX Oap'epax
Si(W) cTBOpIOBaHi reTepOCTPYKTYPU J€MOHCTPYIOTh BUHUKHEHHS HAJIIPOBiIHOIO CTPYMY 4€PE3 HUX, IPU LIbOMY
reTepOCTPYKTPYU IE€MOHCTPYIOTh HasIBHICTb 3HAYHUX HAJJIMIIKOBUAX CTPYMIB [eXC. B HUX Ta HasSBHICTb MiBUILIEHHUX
3Ha4YeHHb 0OYTKY ICRn - HAAIPOBiITHOrO KPUTUYHOIO CTPYMY Ic reTepocTpyKTypu Ha ii onip Rn B HOpMasibHOMY
cTaHi. Po3po6ieHo Ta peani3oBaHO CXeMy KepyBaHHS BaKyyMHMX KJlalaHiB BaKyyMHoOi ycTaHOBKY BYTI-5M Ha 6a3i
MiKpOKOHTpoJiepa Arduino, 1o 103BOJIMIIO 3 OGHOTO GOKY MigTPUMATH POOOYMI CTaH 06JIaiHAHHS, a 3 iHIIOTO -
[IOKpAIIMTH HOTO TexHiuHi mapameTpu. Bysu po3po6sieHi MofesbHi ysIBJIeHHS PO OCOGJINBOCTI TPAHCIIOPTY 3apsiiB
B CTBOPEHUX TibpuaHux rerepocTpykrypax MoRe-Si(W)-MoRe. ITokazaHo 110 nnepexif, 0 pe3nCTUBHOIO CTaHy

reTepOCTPYKTYP Ta ix CKJ1aJOBUX MOXE peaJIiBYBaTI/ICﬂ 10 MeXHHiBMy BVMHUWKHEHHS LleHTpiB ITPOKOB3yBAHHA (1)331/1.

Pedepar aHIJIiHCBKOIO:

In this work, the hybrid heterostructures MoRe-Si (W) -MoRe were created. Investigation of the structural state of
separate layers of the MoRe, Si (W) heterostructures was performed using translucent and scanning electron
microscopy. It was found that in the amorphous layer of a mixture of silicon and silicon oxide, separate clusters of
tungsten formed. When exceeding a certain value of the content of tungsten in the created barriers Si (W) created
heterostructures demonstrate the emergence of superconductive current through them, while heterostructures
demonstrate the presence of significant excess currents Iexc. in them and the presence of elevated values of the
IcRn product - the superconducting critical current Ic of the heterostructure on its Rn resistance in the normal
state. The scheme of control of vacuum valves of the vacuum unit BYII-5M on the basis of the Arduino
microcontroller was developed and implemented, which allowed, on the one hand, to maintain the working
condition of the equipment, on the other hand, to improve its technical parameters. Model ideas were presented
on the peculiarities of charge transport in the created MoRe-Si (W) -MoRe hybrid heterostructures. It is shown
that the transition to the resistive state of heterostructures and their components can be realized by the
mechanism of the origin of the centers of the phase slip.
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