BIJII'YK
Ha aucepraniiiny poboty barporoi Oneru MukonaiBHu
«EnexTpoMexaHiyHi SIBHINA B HOpMATFHUX Ta HAANPOBIIHUX HAHOCTPYKTYpaX Ha OCHOBI PyXOMOi
KBaHTOBOI TOUKH»,
IpecTaBIeHy Ha 3000yTTsS HAYKOBOTO CTYNEHS AOKTOpa (hinocodii
3a crerjansHicTio 104 «Di3uka Ta acCTpPOHOMIS»

AKTya/lIbHICTh TEMH QUcepTALT

Jucepraniiina pobora barposoi O. M. mpHCBSYeHa TEOPETHYHOMY JOCITIKEHHIO €(EKTIB,
SIKi BHHHUKAIOTH 38 PaXyHOK €JIeKTPOMEXaHIuHOl B3aeMOJil B HAHOCTPYKTYpaxX Ha OCHOBI pyXOMOi
KBaHTOBOI TOUKH. K TaKUM CTPYKTYpaM BiIHOCSTBECS OJHOMONEKYNIAPHI TPAH3HCTOPH, SIKi SBJIAIOTH
co00K0 mpHcTpol HAa OCHOBI MakpoMmoJekynu (¢ynepeHa abo Byrneuneol HaHOTpyOku). Lla
MOJIeKYJIa TYHEIBHO 3’€HaHa 3 eJeKTPOAaMH BHTOKY | CTOKY Ta €MHICHO 3’€JHaHa 3 eJIeKTPOAOM
3aTBOpa 1, AK NPABUIIO, € PyXoMOKW. B pesynabrari B3aemozii MexaHIiYHHX (BIODOHHHX) Ta
eJeKTPOHHHX CTYIEHIB cBOOOIM Taki HAHOPO3MIPHI TPAH3MCTOPH IEMOHCTPYIOTH CHEHH(IuHI
TPAHCIHOPTHI BIACTHBOCTL. I/ CHIBHOI €IeKTPOH-BIOPOHHOT B3aEMO/II €IEKTPUYHMI CTPYM IIpH
HHM3BEKHX HAIlpyrax CUJIBHO NpHIHIYyeThes (Onokana @panka-KonaoHa abo nonsponHa 6mokazaa), a
3HATTS Uil Onokagu Hampyrow abo TeMIeparypolo NPH3BOAHTL IO CXOJMHKONOAIOHOI BOJIBT-
aMIIEPHOI XapaKTePUCTHKH T4 HEMOHOTOHHOI TeMIIEPATyPHOT 3a/I€)KHOCTI POBIIHOCTI.

3a3BHYail pO3INAIAcThCS TPAHCHOPT ENEKTPOHIB uYepe3 MOJEKYJNAPHHH TpPaH3UCTOP s
BHIIAJIKY, KOJIM BiOpoHHa mimcucTema nepefyBae y piBHOBaxkHOMY crani. OJHaK, TakHil miaxin
MOJKE [PHBECTH /10 HENPABHIBHOIO pe3yJbTaTy, KOMH 3B’S30K BIOPOHHOI miJAcHCTEMH 3
HaBKOJNMIUHIM  cepegosumeM €  cinabkuM. KpiM  Toro, BKIIIOYEHHS 10  CKIajy
HAHOEJICKTPOMEXaHIYHHX CHCTEM HaIPOBITHHX €IEMEHTIB /103BOJISIE BUKOPUCTOBYBATH 3B’ A30K,
II0 BHHHKAE 3a paxXyHOK JefoKanizauil KyNepiBCHKUX Tmap, SK OCHOBY Uil I1JBHUIEHHS
eeKTHBHOCTI €IEKTPOMEXaHIYHUX NPUCTPoiB. Chail TakoXkK BUI3HAYMTH, LIO OJHHM 3 BaKIUBHX
SIBHILI, SIKE JI€KHThL B OCHOBI (DYHKIIIOHANBHOCTI HAHOENEKTPOMEXAHIUHMX CHCTEM, € IeHepauis
CaMOMNJITPUMHHX MEXaHIUHHX KOJIMBaHb I1i/1 AI€K0 MOCTIHHOT HAIIPYTH.

VY 3B’M3Ky 3 BUILUENEpEIIYeHHM BHHHMKA€ KOJO HEBHPIMIEHHX NpoOseM, IO CTOCYKThCH
TEOPETHYHOTO ONHCY HAHOETEKTpOMeXaHIyHuX cucTeM. Huszky Takux mpoGiem Oyno BHpilIEHO B

aucepranii O.M.barposoi, U0 BH3Hayae akTyalbHICTh TEMH JOCIIHKEHHS JaHOT poOOTH.

HaykoBa HOBH3HA OTPHMAHHX ABTOPOM pPe3yJ/IbTaTiB [0/IArac B HACTYITHOMY:

I. OnucaHo 0cobMMBOCTI €NEKTPOHHOTO TPAHCMOPTY 4epe3 OJHOMOJIEKYJNAPHHH TPaH3UCTOP
ANl BUNAAKY, KOJIM MEXaHIYHA MiJCUCTEMA 3HAXOAUTBCS Y HEPIBHOBAXKHOMY KOFEPEHTHOMY CTaHI.
[NokazaHo, 110 BOABT-aMMEPHi XapaKTePUCTUKK TAKOTO HAHOPO3MIPHOTO TPAH3MCTOPA € CTYIIHYACTUMH

OYHKUIAMH  TACHY4YOl Hanpyru, noaibHo 10 BUMAAKY MOJSPOHHMX CXOAWHOK. OJHaK, 3HATTA



IHAYKOBaHOT KOFepPEHTHMMH KOJMBaHHAMM O10KaaM BiaOYBaeThCs 3a HAMPYT, 3HAYHO MEHLUMX 3a Ti, WO
nependayaioTees Teopicio ®panka-Kongona.

2. IlokazaHa MOKIMBICTE reHepauii KBAHTOBOI 3aIUIyTAHOCTI MIXK 3apsA0BMMH cTaHamMU KyDiTa
Ta KOT€PEHTHMMM CTaHAMM HAHOMEXaHIYHOTO pe30oHaTopa 3a AOMNOMOrOK) MPOTOKOAY MaHIMyasuil
TACHYYOI HAMPYToH.

3. OnucaHO KBAaHTOBY [MHaMIiKy TiOpWAHOT HAHOENEKTPOMEXAHIYHOT CUCTEMHM HAa OCHOBI
BYINeLeBOl HAHOTPYOKM, HOPMAanbHOrO 1 [BOX HAANPOBIAHMX €NEKTPOAIB, 0PH  HASABHOCTI
HaAnpoBiaHoro edexty OAM3LKOCTI, 30Kpema, 3HaiaeHo 001acTi MeXaHIYHOT HEeCTIHKOCTI /s Takol
cuCTeEMHW Ta nepeadayeHo SBWILE CaMOHACMYEHHs, 1O BHMHHMKAae fK pe3ynsTaT JenoKanizauil
KynepiBCbKMX map 3aBAasku edekty OAM3BKOCTI, | NPU3BOAMTL 10 reHepauii CamONiATPUMHHX
MEXaHIYHHX KOJIMBaHb.

4. TeopeTM4HO OTPUMAHO eeKT OXONOKEHHS A0 OCHOBHOTO CTaHy HAHOMEXaHIYHMX
KOJIMBaHb JJIi HAHOEJNEKTPOMEXAaHIYHOT CUCTEMM HA OCHOBI BYIVIELIEBOI HAHOTPYOKHM, HOpPMAalbHOIO |

ABOX HAAMNPOBIAHMX €NEeKTPO/IiB,IPU HASIBHOCTI HAAMPOBIAHOTO edekTy OAH3bKOCTI.

IIpakTHYHE 3HAYEHHS OJeP/KAHHX Pe3y/IbTATIB

Pe3ynbraTh AOCHiIKEeHb, fKI MPENCTaBAeHI B AMCepTauiitHii podoTi, NOrAMOMIOITE |
MOLIMPIOOTh  3HAHHA  WIOJ0 TPAHCTIOPTY ENEKTPOHIB Yy  HAHOEIEKTPOMEXaHIYHHX CHUCTEMAX.
Ilependaueni B poboti edextn 30yMKeHHS CAMOMIATPUMHMX HAHOMEXAHIYHHX KOJMBAHb Ta
OXOJIO/IXKEHHsl /10 OCHOBHOTO CTAaHY HAHOMEXAHIYHWX OCLM/IALIA NPEeACTABAAIOTL 3HAYHUH iHTepec 3
TOYKM 30pY TMOCTAHOBKM €KCMEPUMEHTIB LOAO IX BHSABJIEHHS. 3anpornoHOBaHi MPOTOKOIM
MaHIIyJIOBaHHS TACHYUYOIO HAMpyrow MOXKyTh OYTH BUKOPUCTaHI B KOZYBaHHI KBaHTOBOI iH(opmalil
MDXK cTaHaMu Ky0iTa Ta HaHOpe30oHATOpa B paMKax OjHiel cuctemu. OnucaHi TPAHCMOPTHI BAACTHBOCTI
TpaH3UCTOpYy, DA3UCHHUM €NEMEHTOM SKOIO € pyXoMa KBAHTOBA TOYKA, MOXKYTb OYyTH BMKOpPHMCTaHI A5

CTBOPEHHS OiNblll ePEKTUBHUX MONECKYISAPHUX TPAH3UCTOPIB.

OO6rpyHToBaHicTh i AOCTOBIPHICTH HAYKOBHX M0JI03KeHb, BUCHOBKIB i pekoMeHauii, sixi
3aXHUAKThHCS

Bucokuii pieHb 0OTpYHTOBAHOCTI HAYKOBHX ITOJIOXKEHB Ta BUCHOBKIB, C(hOPMY/ILOBAHHX B
3anay. JlocniukeHHs 6a3yr0ThCs Ha CydacHHX TEOPETHYHHX MiIX0Jax I MeToax. Pe3yabTaTH

YUCENBHUX PO3PaxXyHKIB CIIBIIAJAIOTh B IPAHUYHMX BUIIA/IKAX 3 AHAJITUYHUMH Pe3yJIbTaTaMu.

38’5130k po0OTH 3 HAYKOBHMH HPOTrPAMAMH, ILIAHAMM, TEMAMH
Huceprauifina pobota BHKOHaHa B pamkax TemaruuHoro miaany @®TIHT im. b.I. Bepkina
HAH Vxkpaiuu 3a 3arBep/pkeHUMH BiloMunMH Tematukamu 2017-2021 pp. i 2022-2026 pp.

Yactuna guceprauiiinoi pobotu Oyna BukoHana B pamkax mpoekrtiB «Condensed matter theory at



nanoscale» Ta «Disorder and chaos in low-dimensional systems» B lleHTpi TeopeTH4HOI (i3uKH

CKIaJHUX CUCTEM IHCTHTYTY (pyHIamMeHTallbHUX HayK y Te/pkoni, Pecniybnika Kopes.

ITopHoTa BHKJAAY B HAYKOBHX my0.ikanisnx.

PesynpTaTH HayKOBHX AOCIIIKEHb, OTPUMAHUX Yy AucepTallii, noBHICTIO omybnikoBaHo y 4
CTATTAX B BUAAHHSX, L0 IHAEKCYIOTBCS B MiDKHapoaHuX HaykoBux 6azax SCOPUS ta Web of Science,
B TOMY uMcii, | cTaTTs B 3xypHani ksapruis Q,, Wo € Ollbli, Hi% JOCTATHIM /s AMcepTaLiiiHOT poboTH

nokKTopa dinocodii.

BusiBjieni He01iKH Ta 3ayBaKeHHs 10 po0OTH:

1. B po3nini 2 Bukopuctano HaOnvkeHHs 0e3CMIHOBUX eEKTPOHIB, B SKOMY, 30KPEMa HEXTYEThCS
MOM/IMBICTIO MPHCYTHOCTI IBOX €JEKTPOHIB 3 MPOTHIIEKHUM CITIHOM Ha KBaHTOBIH Touli. byno
O AOLINBHUM BKAa3aTH, SKi € YMOBM BUKOPHCTaHHS LbOTO HAOMIKEHHSI.

2. JIvmaeTbes HE3PO3YMUIHM, HACKLUTBKH KPUTHYHUM € TOYHE CJI1/IyBaHHS 3allpOIIOHOBAHOMY
NPOTOKOTY MaHIMyJISALIT TATHYYOIO HANIPYTOO /U1l YTBOPEHHS 3aIl/TyTaHUX CTaHiB TUIY "cat
states", a came, 110 B LbOMY IIPOTOKOJII € MPHHUMIIOBUM, & 110 Hi. Takox OGaxaHo Oyno 6
PO3KPUTH PI3UYHHN 3MICT apaMeTpy p, BI IKOTO CYTTEBO 3aICKUTh CHTPOIIIS

3aIUTYTAHOCTI 1 BUIUIS/] BITHEPOBCHKOT PyHKUIT po3noainy (po3ain 3).

|98

B nmigpo3aini, ae po3ryisiHyTo eeKT 0X0N0KAeHHHS, 0y10 O JOUUIBHUM OLIHUTH
XononunbHUH KoedinieHT (3 anrt. — the coefficient of performance of the fridge).
3a3HayeHi 3ayBa)X€HHS HE HOCSATH MPUHIMIIOBOTO XapaKTepy 1 He BIUIMBAKOTH Ha 3aralibHy

MO3UTUBHY OLIHKY poboTH.

BucHoBkH 000 BiAMOBIiAHOCTI AMcepTaNil BCTAHOB/JIEHHM BHMOTraM

Tema 40CIKEHHS | OCHOBHI TEOPETHUHI MOJIOXKEHHS, O BUHOCATLCA HA 38XMCT, CBIAYATH MPO
BIAMNOBIAHICTb AncepTauiiiHol pobotu barposoi Onbru MuxonaiBHu «EnekTpoMexaHidHi sIBUIIA B
HOPMAaNbHUX Ta HAJANPOBIAHMX HAHOCTPYKTYpax Ha OCHOBI pYXOMOI KBAHTOBOI TOYKH»
cneuianbHocTi 104 «@i3MKa Ta aCTpOHOMIAY.

Juceprauiiina poboTa € 3aBepLIEHO HAYKOBOK TMpalelo, sKa MICTUTh HOBI HAYKOBO-
o0rpyHTOBaHI pe3ynbTaTH.

OcHOBHI pesy/nbTaTH AucepTaulil 3 BUYEPMHOK MOBHOTOK BUKIaAeHi B 4 omyOnikoBaHMx
HaYKOBMX CTaTTAX aBTOpa I npoiiwin anpodauiio Ha 7 KoH(epeHUisX pi3HOro piBHS, B TOMY 4WCI, HA
xondepenuii «29th International Conference on Low Temperature Physics, (Sapporo, Japan)», sika €
HaMOINBIIOIO B CBITI NPO(INBHOW KOH(EPEHIEK 3 N1aHOT TEMATHKH.

Huceprauisa barposoi O. M., 3a akTyalbHICTIO, HAYKOBOK HOBU3HOK, 00’ eMOM I riubHHOI0
TEOPETHYHMX AOCHI/KEHb 3a0BOJIBHAE BUMOTaM [0 AMCEpTalii cTyneHs aoktopa dinocodii 3rigHo
nonoxeHb noctadosn Kabinety Minictpis Ykpaium Bia 12 ciuns 2022 p. Ned4 «[lpo 3aTBepakeHHs

Iopaaxky npucyKeHHs CTyneHs 10KTopa ¢inocodil Ta ckacyBaHHS pillieHHs pa3oBol crieuianizoBaHol



BUCHOT pajaW 3aknasy BHLIOI OCBITH, HAYKOBOI YCTAHOBM TMPO MPHUCY/XKEHHS CTYNeHs [A0KTOpa
dinocodiin, a 3p00ysay, barpoBa Onbsra MukosaiBHa, 3aciyroBye Ha NPUCYIKEHHS HAyKOBOIO

cTyneHs A0KTopa dinocodii 3a cneuianbHicTio 104 «Di3uka Ta aCTpOHOMIs.

OnonenT
TMPOBIAHUHA HAYKOBUI CTiBPOOITHHMK
BIJ11TY TeOpiT KOHAEHCOBAHOIO CTaHY PEYOBHH

IncTuTyTy MOHOKpucTaniB HAH Ykpainu,

JOKTOp ¢i3.-MaT. HayK
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KaHaMaaT ¢i3.-MaT. HayK K.M.Kyauk




