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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokoremMneparypHa HaAIIpOBigHICTb Ta KOHKYPYIOUi YIIOPSAKYBaHHS B HEOJHOPITHUX MaTepiaax.

Ha3sBa po6oTH aHIJIilICbKOIO:

High-Tc superconductivity and competing orderings in inhomogeneous materials.

PedepaT ykpaiHCbKOIO:

OG’eKT OOCiIKEHHS - BUCOKOTEMIIEPATypPHi HAIIPOBIHUKY 3 XBUJIIMU 3aps10BOi T'YCTHUHU, PO3JIOMHI TyHEJIbHi
IepexXo/iy, MApPyBaTi CTPYKTYPU 3 KyJIOHIBCHKOIO B3a€MOII€I0 MiX 3apsaMi Ta JUMNOsIMUA. MeTa poboTu -
TEOPETUYHO Ta €KCIIEPUMEHTAJIbHO [OCiAUTYU TyHEJIbHI PO3JIOMHI [lepexoiy, OTpUMaHi MK pparmeHTamu
KPHUCTaJIiB IIAPYBAaTHUX BUCOKOTEMIIEPATYPHUX HAAIIPOBIHUKIB, 3'1ICYBaTU POJIb XBUJIb 3apsi0Boi ryctuHu (X3I) Tta
MOJKJIMBICTD iX BUSIBJIEHHS B TYHEJIbHUX €KCIIEPUMEHTAaX. TeOpETUYHO NOCIIAUTH €JIEKTPOCTATUYHY B3a€EMOJII0 MIXK
3apsAjamMu 1 IUIOJISIMU B LIAPYBAaTUX CTPYKTYPaX i J3€PKaJIbHI CUJIH, IKi BUHUKAIOTh 3aBISIKY Pi3HULL
Ii€JIEKTPUYHUX IIDOHUKHOCTEN. MEeTOIM IOCIIIKEHHSI — METOJ] BUMIPIOBaHHS TYHEJIbHUX CTPYMIB Y€pe3 PO3JIOMHI
nepexonu (break junctions), ckanyo4a TyHesIbHa MiKPOCKOIIisl, METOJ], TYHEJIbHOTO TaMiJIbTOHiaHa, METO, (PYHKIIi
I'pina, METO[, HEJIOKAIbHOI €JIEKTPOCTATUKU. PE3yIbTaTH - TEOPETUYHO II0KA3aHO, 10 HASABHICTb IIPOCTOPOBOI
HEOJIHOPiTHOCTI NapaMeTpiB NOPSIKY B MaTepiasi eJIeKTPOIiB PaAUKaIbHO 3MiHIOE BOJIbT-aMIIEPHI
xapakrepucTtuky (BAX) HannpoBinHux okcugis i3 X3I'. A came, BOHU 3IVIa[IKYIOThCS Ta CTAlOTh AY)KE MOJiOHUMU Ha
Ti, SIKi CIIOCTEPIraloThcsl Ha eKCIepUMEHTi. Lle 6yJ10 MifCyMOBaHO Y BilIOBiHOMY OIy6/1iKOBAHOMY OTJISIT.
Pospaxynku BAX 6ysiv IpoBeJeHi 17151 HEKOT€PEHTHOTO TyHEJIIOBAaHHS, KOJIU He 30€epiraeTbcs iMIyibe
KBa3ivacTUHKHU. lle BifoBifae excriepuMeHTaIbHOIO CUTYalli€lo IPY TYHEJII0BAHHI B3[IJOBX C-0Ci KPUCTAJiB, TOOTO
nonepek mapis. HaTOMICTb y Tak 3BaHUX PO3JIOMHUX [I€PEX0IaX NEPEBAKHUN HANPSIMOK CTPYMY NPOJISITA€ B3NOBX
wapib. | ToZi KBa3iYaCTUHKOBUI CTPYM € KOrepeHTHUM. Takox OyJiu IpoBeEHi BiATIOBiIHI pO3paxyHKU. 30KpeEMa,
0yJ10 MOKa3aHO K ePEeKTU HEYNOPsIKOBAaHOCTI GopmMyIoTh BAX Ta $IK Ha 1i€ BIJIMBAIOTh NOBOPOTH KPUCTAIIB, SIKi
BiZlOyBalOThCS y BUIAJIKOBUIA CIIOCIO Iif yac po3yioMy. Pe3ysibTaTi po3paxyHKiB BAX no6pe y3rofiKylTbCs 3
IPOBEINEHNMU HaMu ekcriepumeHTamu 11t Bi2Sr2CaCu208+o. [Io6yioBaHO €1eKTPOCTATUYHY TE€OPilo B3a€MOJi
3apsmiB y TPUIIAPOBUX CEPEIOBUILAX.

Pedepar aHr1ilicbKOIO:

Object to study - high-temperature superconductors with charge density waves, break tunnel transitions, layered
structures with Coulombic interaction between charges and dipoles. Purpose — To study, theoretically and
experimentally, tunnel break transitions obtained between crystal fragments of layered high-temperature
superconductors, elucidate the role of charge density waves (CDWs) and the possibility of their detection in tunnel
experiments. To study theoretically the electrostatic interaction between charges and dipoles in layered
structures and image forces that arise due to the difference of dielectric constants. Research methods -
measurement of tunnel currents through break junctions, scanning tunnel microscopy, tunnel Hamiltonian
method, Green's function method, nonlocal electrostatics method. Results — It was theoretically shown that the
spatial inhomogeneity of order parameters in the electrode material drastically changes the current-volt
characteristics (CVCs) of superconducting oxides with CDWs. Namely, they become smoothed and very similar to
those observed experimentally. This result was summarized in a corresponding review. - CVC calculations were
performed for incoherent tunneling, when the quasiparticle momentum is not preserved. This model corresponds
to the experimental geometry with tunneling along the c-axis of the crystals, i.e. across the layers. On the other
hand, the current runs predominantly along the layers in the so-called broken junctions (BJs); in this case the
quasiparticle current is coherent. The corresponding calculations were also performed. In particular, it was shown
how the disordering effects form the CVCs and how the crystal rotations randomly occurring at the BJ fabrication
affect them. The resulting CVCs are in good agreement with our experiments for Bi2Sr2CaCu208+n. - The



electrostatic theory of charge interaction in three-layer media was developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zBa HTII yKpaiHCBKOIO: MeTo/; BUMiPIOBaHHS TYHEIBHUX CTPYMIB Yepe3 po3nomHi nepexozu (break

junctions), ckaHylo4a TyHeJIbHa MiKPOCKOIIisl, METOJ, TYHEJIbHOTO raMisibTOHiaHa, MeTo[, PpyHKLiM ['piHna, MeTox,

HEJIOKAJIbHOI €JIEKTPOCTATHKMU.

Hassa HTII aHr/1ificbKO¥0: Measurement of tunnel currents through break junctions, scanning tunnel

microscopy, tunnel Hamiltonian method, Green's function method, nonlocal electrostatics method.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'any3b 3aCTOCYBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: TeopernyHo nokasaHo, 10 HasgBHICTb MPOCTOPOBOI HEOAHOPIIHOCTI ITAPAMETPIB MOPS/IKY B
Marepiai eJeKTPOMiB PaAUKAIbHO 3MiHIOE BOJIbT-aMII€PHI XapakTepuCTUKH (BAX) HaAIpoBiTHNX OKCHIIB i3
XBWISIMU 3aps0Boi rycTuHu (X3I'). A came, BOHU 3IJ1aJKyIOThCS Ta CTAIOTh Ay>Ke MOAi6HMMU Ha Ti, SIKi
CIIOCTEPIraloThCs Ha eKCIiepUMeEHTi. Lle 6yJI0 MiZICyMOBaHO y BiAAIIOBiIHOMY OITy6JlikoBaHOMY OrJIsi. [IpoBeseHi
po3paxyHKu BAX 1151 HEKOrepeHTHOTO TYHEJIIOBAHHS], KOJIM He 30epiraeTbCsl iMIysIbC KBa3ivaCTUHKU. Lle Binnosigae
€KCIIEpMMEHTAJIbHOIO CUTYyalli€lo IIPU TyHEJIOBaHHI B3JOBXK C-0Ci KprCTaiB, TOOTO romnepek mapis. HaTomicTs y
TaK 3BaHUX PO3JIOMHUX I€PEXO0aX NEPEBAKHUN HAIPSIMOK CTPYMY IIPOJIArae B3gOBX mapis. [ Toxi
KBa3i4aCTUHKOBUI CTPYM € KOrepeHTHUM. Takox Oyyu NpOBeeHi BiANIOBigHI po3paxyHKU. 30KpemMa, 6yJIo IOKa3aHO
K e(peKTH HeyrnopsigKoBaHOCTI popmMytoTh BAX Ta SIK Ha 1ie BIJIMBAIOTh NOBOPOTU KPUCTAJIIB Mif4ac PO3JIOMY, SIKi
BifiOyBalOThCS y BUIANKOBUIA c110ci6. [To6y0BaHO €/1eKTPOCTaTUYHY TEOPito B3aeMOii 3apsiiiB y TPUIIAPOBUX
cepeoBuIax. 3alIpOIIOHOBAHO HOBY NIPOCTY aHAJIITUYHY (POPMYILY, sIKA LO3BOJIsIE JOOPE OMUCYBATU B3AEMOJIO
3apsgiB. [yg BOIAPOBUX Ta TPUIIAPOBUX CEPENOBUIL [TOKA3aHO, SIK, B 3aJIESKHOCTI Bifl 1i€JIEKTPUYHMAX KOHCTAHT
mapiB, 3MiHIOETHCS [TOKA3HUK 3a71€5KHOCTI W Bif, 1aTepasbHOI BifgcTaHi R, pagukaabHO BiTXusi0uuCh Bifl
KJIACUYHOTO 3Ha4€HH4 —1. 3 ypaxyBaHHSIM IIPOCTOPOBOI JIUCIIEPCii AieIeKTPUYHUX TIPOHUKHOCTEN CEPETOBUIL
PO3Ppax0OBaHO B3a€MO/Ii0 IUIIOJIIB Y IBOMIAPOBil cucTeMi. 3HalileHi BiiTIOBiIHI aHAITUYHI POPMYJIM 117151 BEJIUKUX
BizicTaHeil. Po3paxyHKy NpOBeJeHi K 17151 IIJIaHapHOI, TaK i 1711 BEPTUKaJIbHOI OpieHTaliil aunosis. [To6ymoBaHo
TEOPIlo A3€PKaJIbHUX CUJI [J151 UIOJIB y TPUIIAPOBUX CEPeNOBUILAX. EHeprito nosspusaniiiHoi B3aeMoJii 3HalIeHO

TOYHO B TEPMiHAaX BifJOMUX CIIE€LiaJIbHUX (PYHKLIIM.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (MaTepiasis,

TEXHOJIOTI} TOIIO) 1J151 3a6€e3M1eYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnyius HTII Ha moBKiJjs:
BnpoBamykennst HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>kuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHUI 06CAT iHBECTHILiH, THC. TPH.:
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