BIAT'YK O®IIIMHOI'O OIIOHEHTA
Ha aucepTauiifny poboty Jlomas Makcuma IletpoBuya
«/InHamivni npouecu y 6araTopiBHeBHX Me30CKONMIYHNX CHCTEMAX»,
AKY IIO/IaHO Ha 3100yTTA HAYKOBOTO CTYNEHs JOKTopa (inocodii 3a crienianprictio 01.04.02 —
Teopernuna disuka, 10 -- IIpupoasmyi Hayku (104 — ®isnka Ta acTpoHOMis)

PoboTy TNpHCBAYEHO TEOPETHYHOMY ONKMCY HAA3BHYAHHO ILIKABHX ¢i3uyHuX 00’€KTiB:
TBEPAOTUIBHOTO IITYYHOrO aToMa (HaANpOBIJHOTO KiMbIA 3 TPhOMA KOHTAKTAMH Jxo3edcona) y
ABOPIBHEBOMY Ta YOTHPHOXPiBHEBOMY HaGIIMIKEHHSAX, TIO/IBIMHOT KBAHTOBOI TOUKH, OCHOBAHOI Ha KPEMHii,
KyOiTa THIly TPaHCMOH, PO3MIIIEHOro mepeX A3epkaioM. Ba3oBa METONOJOriA TEOPETHYHOTO aHaizy

IPYHYTEThCS Ha PiBHAHHI 6anancy Ta piBuaHHi Jlina6mana.

CrpykTypa nuceprauii

Huceprauiiina poGoTa CKIANAETBCA 3 aHOTAIii, BCTYIY, YOTHPHOX OCHOBHMX PO3JLNB, Ta JIBOX
MOJATKIB, 1O BKIKOYAIOTh CIHCOK IyOmiKauili aBTopa 3a TEMOIO JMCEpTalii Ta BiZOMOCTI po ampobariro
pesynbrari. PoGota micTuTh Takox 37 pHCYHKiB, 1 TaGIHMIIO Ta CIMCOK BHKOPHCTAHHX Jokepen 3i 170

HalMeHyBaHb Ha 17 cTopinkax. 3aranbHuit 06esr pykonucy cknanae 141 cTopinky.
Bizpasy 3asHauy, 10 OCHOBHI pe3yNbTaTH AHCEpTaLiiHOI po6OTH OIMy6GTikoBaHi B 8 HayKOBHX
TpalsX, CepeN AKMX 3 CTATTi y MPOBiAHMX CIEIiaNi30BaHHX HAyKOBHX JKypHANaX Ta 5 Te3 KOH(epeHLii.
®axoBi XypHaIH, y SKHX ONYOIIKOBAHO CTATTi, HANEXaTh 1O CBITOBHX BHIAHb BHCOKOTO piBHS,
iHfekcoBanmx y 6asax mammx Scopus Ta Web of Science: Phys. Rev. B (Hanexuts 10 kBapTumo Q1), Eur.
Phys. J.: Spec. Top. (anexwuts no kBaprumo Q2), Low Temp. Phys. (Bxoauts 10 kBapTuiio Q3). Bxe
cama 110 co6i 1aHa 06CcTaBMHA € CBiONTBOM TOTO, IO AOCHiKEHHS TUCEPTALIHHOI poOOTH NPOBE/IEHO Ha
BHCOKOMY piBHi, BiAlOBIAHOMY DiBHIO JOC/Ii/UKEHb B NPOBiAHMX HAYKOBHX LEHTPAX CBITY, @ TaKOX IpoO

JOCTaTHIO anpobarii pe3ynbTaTiB qucepTaiii.

Cuin Takox 3ayBaXHTH, IIO KiNBKICTH OMYyGNIKOBAaHMX JHCEPTAHTOM CTATell BiAMOBinae
BHMOTaM, sKi BHCYBaioThCcs MiHicTepcTBoM oCBiTM i Haykm VkpaiHu 10 JMCEPTALlIHHUX poOIT Ha
3100yTTs crynmeHs mokTopa ¢inocodii 3a crnemianbicTio 104 — «®disuka Ta actpoHoMmis». IIpu npomy

Pe3yJIbTaTH TUCEPTALiiHOI pOGOTH MOBHOKO MipoIo BiZoGpaxkeHo B My6ikaliaxX, mpo ki AUTocs BuIIe.

AKTyaJIbHiCTh TeMH JucepTanii
KoxHa 3 posrisnyTux y muceprauii cuctem € 6e3yMOBHO BaXITHBOIO SIK i3 TEOPETUYHOI, TaK i 3

NPaKTHYHOT TOYKHM 30py. 30KpeMa, HAANPOBiAHI KyOiTH BBaXAlOTHCSA HAI3BHYAWHO LIKABHMH JUIS



AOCTiDKEHHS 06'€KTaMM, NMPUIATHUMM Ui pealisallii KBaHTOBHX KOMII'IOTEpIB, 30KpeMa TOMY, INO
TaKMMH CHCTEMaMH MOXKHA KEPYBAaTH 32 JONOMOrOK MiKPOXBHJIb Ta YCIIIIHO BHKOHYBATH OIEpalii Ha
HaHOCEeKyHIHHX Macmrabax. IlITyuni aToMu € cucTeMaMmH, 3a JONOMOTOIO SKHX MOXHA JOCHiDKyBaTH
PI3HOMaHITHI KBAaHTOBi e(eKTH: KBAaHTOBY €NEKTPOJAMHAMIKY pe30HaTopa, ocumsnii Pa6i, xonuBaHHS
IlTykens6epra, KOrepeHTHI CyNepro3HIlii MaKpOCKOMIYHHX CTaHiB, MIKPOXBHIILOBE OXOJIOKEHHS.

[ToxBiiiHi KBaHTOBI TOYKM TaKOX MOXYTh PO3IVIAJATHCA SAK TEPCIEKTHBHI KaHAMAATH Ha
CTBOpeHHs OyaiBeNbHMX OJIOKIB KBAaHTOBHX KOMII'IOTEpiB 3aBJIsKH Tiii OOCTaBMHi, IO IX MOXXHA
HAJIAIITOBYBATH BIATOBIIHO 10 HEOOXiMHUX TEXHIYHHX BHMOT, B TOMY YHCII, 3aBJSAKH THYHUKiif reoMeTpii
3B’513Ky. OKpiM TOro, Taki 06'€KTH JIEMOHCTPYIOTh BUCOKY IPOAYKTHBHICTH [PH 34MTYBaHHi, MAHiIyJIs1Iii
Ta iHimiamizamii iXHiX CHiHOBMX cTaHiB. 3 iHWOro GOKy, TMOABiIWHI KBAaHTOBi TOYKH BBAXAIOTHCS
NEPCHEeKTUBHUMH JUI1 3aCTOCYBaHHs B Tajly3sX KBaHTOBOI iHpopmamii i KBaHTOBHX oGuucieHb. Ili
CHCTEMH TaKOX J[O03BOJIAIOTH BMBYATH TaKi BaXUIMBI (i3W4HI SBHINA, SK KBAHTOBA JIIOMiHECHEHILiS,
HaaAnpoBiaHicTh, edexT KoHIo, KBaHTOBUI 3B’ 430K, TOLIO.

Hagnpopinuuii Ky0iT y HamiBHeCKiHYeHHiH JiHii Mepefay TaKoX € HaA3BHYAHHO MiKABOIO
CHCTEMOIO Ul [OCI/DKEHb, 30KpEMa y XBHJICBOJHIH KBAaHTOBiH enekTpomuHaMmimi. OfHa 3 mepeBar
NOAIOHMX CHCTEM MOJIATaE B TOMY, IO KyOiT THILy TPaHCMOH, PO3Mil€HM HANpHKIHII NiHil mepenay,
MOX€E IMOCHIIOBATH aMIUTITYJy 30HAYBAJbHOIO CHrHaly. BuUBYeHHs Takoro o6'ekTa Jormomarae Giabin
r1MO0KO 3po3yMiTH nuHamiyHui epexT Kasumupa, kpoc-edext Keppa, konektusHuii 3cys Jlem6a, Tomo.

Takum 4YuHOM, MOXHA 3pOOMTH BHCHOBOK, IO MpeJCTaBie€Ha poGOTa € BaXKIHBOI Ta

aKTYaJIbHOK Y KOHTEKCTI PO3BUTKY Cy4acHOI KBAaHTOBOI (pi3HKH.

HaykoBa HOBH3HA OTPHMAaHMX Pe3yJIbTATIB IOJIATA€ B HACTYITHOMY:

1. JocmiDkeHHsT BJIACTHBOCTEH HAANPOBIAHOrO KyGiTa THIy TPaHCMOH OynO OJHOYACHO
NPOBEJICHO 3a JONOMOTOK0 [BOX IJIXOMiB: METOAY pIiBHSAHHA OalaHCy Ta PpiBHAHHA
Jlinn6nana. Taka o6cTaBHHA HO3BONIMIIA IPOBECTH MOPIBHANBHUN aHAMI3 IUX ABOX METOLIB.
Ha ocHOBI IOPIBHSIBHOTO aHANi3y aBTOPOM 3POGNIEHO BHCHOBOK, MO ()OpMaIi3M piBHAHHS
Oamancy ycepenHIOE KONMBaHHS, BHACTIZOK 4YOr0 pIiBHAHHA YacOBOi €BONIOLii €
MOHOTOHHMMH, TOAI SIK Miaxif piBHAnHA Jlin6nana BinoGpaxkae Ginbl CKIaaHy NOBEiHKY
CHCTEMH, 3aBIJKH YOMY Ha KpHBHMX, MOOYIOBaHHX 3a JONOMOrOK0 MiAXOAY PiBHAHHS

Jlinabnana, moxua cnocrepiratu nepexoau Jlannay-3inep-Illtykens6epr-Maiiopana.



2. OrpuMaHO Ta pPO3B'I3aHO CHCTEMY pIBHAHb OajaHCy U1 MOMABIHHOI KBAHTOBOI TOYKH,
OCHOBaHOI Ha kpeMHii. [l wi€ei cucremMu OyJo Brepiie 3aCTOCOBAHO MMiJIXifl, AKHH JO3BOJISE
OIMCATH EKCIIEPUMEHTANIbHY iHTep(epeHNiiHy KapTUHY IOBHICTIO, a He JHMIIE ii OKpeMi
YacTUHH, K Oyn0 y Ginem paHHIX po6oTax. ¥V paMKax 3ampONOHOBAHOTO MiZXOAY 3100yTO
BHPA3H, 110 XapaKTEPHU3YIOTh 3aJIEKHICTh HMOBIDHOCTEH 3aCENIEHHA NEBHOTO PiBHA CHCTEMH
BiJl 9acy AU Pi3HUX PEXHUMIB.

3. JlocnimkeHo NMHAMiKy Ta CTaLliOHapHI CTaHM KybiTa THIly TPAaHCMOH, I’ €JHAHOTO MO
HanmiBHECKiHYeHHOI JTiHii mepegad. 3okpeMa mobym0BaHO 3aexkHOCTI KoedillieHTa BinOHTTS
¥ BiI MOTYXHOCTI HAKaykW i YaCTOTH 30HAYIOYOro CHMrHamy npu (ikcoBaHiif yacToTi
HAKAYKA Ta TOTYXKHOCTI 30HIYIOYOTO CHTHATy. BaXJIMBO NMpH LBbOMY 3ayBaXWTH, WO Y

nonepeiHix po6orax noAibHOT TeMATHKM BUBYAIIHCS JIMIIE CTALlIOHAPHI CTAHU CHCTEMH.

IIpakTHyHE 3HAYEHHS OTPUMAHHX pPe3yJIbTATIB

I[Tepmr 3a Bce, pe3ynbTaTH AMCEPTALiHHOI POOOTH MOXYTh OYTH KOPHCHHMH 3 aKaJeMidHOI
TOYKH 30pY, TO6TO, Ul TIOTIMONEHHS PO3YMiHHS SBMIL, IO CIIOCTEPIraloThesl i BUBYAKOTHCA B CYdacHiit
KBAaHTOBIA ¢i3uii, (isumi Me30CKomiYHMX cHcTeM, KBaHTOBiH iHdopmauii. Kpim Toro, pesympraTt
JOCIIDKEHb y TNPUHIMIOBOMY CEHCi MOXXYTh MAaTH 3aCTOCYBaHHS TNPHM BIOCKOHAJEHHi KBAHTOBHX
TEXHOJIOT1H, cepesl AKMX KBAaHTOBI KOMYHiKallii, KBAHTOBi 00GYHCIIEHHs, KBAHTOBA KpUNITOrpadisi, KBaHTOBE
AeTekTyBaHHs, Towo. IlpencraBnena po6ora MIiCTUTH Takox iH(poOpMaIlilo, sika MOXE IaTH 3MOTY
301IBIIMTH 9aCH JKHTTS T4 KOTEPEHTHOCTI PO3TIIIHYTHX CHCTEM, IO 3[IaTHE BiJKPUTH MOXIMBOCTI iXHBOT
peamizauii 1y po3B’sA3aHHsA NEPENOBUX 3aay CydacHoi ¢i3uku. 3100yTi pe3yabTaTH MOXyTh OyTH
KOPHCHUMH @pPH IIOCTAHOBI, BJOCKOHANEHHI Ta IPOEKTYBaHHI MaWOYTHIX €KCIIEpUMMEHTaTbHHX

JIOCJII IDKEHb.

3ayBaxkeHHs 10 AMcepTaNiiiHOI podoTH
1. Y mnepwomy posaini aBropoM 3106yTO BHpa3 I YacTOTH MNEPEXOAY MiX PiBHAMH
ABopiBHEBOI cucTemu (piBHAHEA (1.16) 3a HyMepawuiero aucepTauii), McIs Y0ro y3araisHeHo
¥ioro Ha BHNafoK GaratopiBHeBoi cucTemu (piBHAHHA (1.18)). OaHak npu TakoMy mepexoi,
OYEBH/IHO, HE BPAXOBYIOThCA iHTephepeHNiiini epexTH, fAKi MOXYTh BHHHKATH TIpH
BpaxyBaHHI iHIIMX PiBHiB KBaHTOBOI cucTeMH. Tomy 6yio 6 mopeuHo BkasaTH aGo OLiHWUTH

MEXI1 3aCTOCYBaHHs nepexoay Bix piBusHHS (1.16) 10 pisusauus (1.18).



2. Tlpu mopiBHAHHI eKclepUMeHTanbHOI KapTHHH Puc. 4.4(a) 3 Teopetnunoro Puc. 4.4(d)

~

MOXHa 3pOOHMTH BHCHOBOK, L0 TEOPETHYHA H EKCIEepHMEHTanbHa iHTepdeporpamMu He

criBmajaoTh y Touui @, / 27 =5GHz. Byno 6 A0UIBHO MOACHHUTH NPHUYMHY TAKOTO

PO3XODKEHHS i ONMCATH MOJMJIMBI IIIAXH HOTO MOI0JIaHHA.

3. V TpersoMy po3aini AWcepTauiiHOi poGOTH NOOYIOBaHO 3aNEXHICTh NapaMeTPHYHOL
eMHOCTI mozBiiiHOi kBaHTOBOi Touku C Bin ammmitymu 36ymkyiouoro curHary A Ta
€HEpPreTHYHOI BiACTPOWKM &£, MPOTE y BiATOBIABITHOMY €KCIIEpUMEHTI 6yio JOCIiHKEHO
TaKy 3aJIeXHicTh [ Ha30Boi BiAnosiai pesonaropa A@. YV 38’s3Ky 3 YNM [OCTAE MUTAHHA:
YM HE NpaBUiIbHilE Oy10 6 JOCTIIKYBaTH TEOPETHYHO caMe (pa3oBy BiANOBIABL pe30HATOpa

A¢@ sk GyHKIiIO BiIMOBITHUX BETHYMH, 2 HE MAPAMETPUYHY EMHICTh NOJBIHHOI KBAHTOBOL

touxku C ?

3arajbHi BHCHOBKH.

VTim 3a3Hady, 0 HaBeJeHi 3ayBa)KeHHs BKa3yIOTh JIMIIE HA TEBHi HEJOJNIKM AMCepTalii, ane
HE € NPUHLMIIOBMMH 3 TOYKH 30py iX BIUIMBY Ha 3arajbHy NO3HTHBHY OLIHKY AMCEpTaLiiHOi po6oTH, B
SKiH BUKJIaIEHO 3100yTi JUCEPTAHTOM PE3y/IbTAaTH, L0 € HOBHUMH i 6€3 CyMHiBY MalOTh BUCOKY HayKOBY
minHicTh. Ha MoIo AyMKy, AucepTauiiiHa po6oTa "J[MHaMi4Hi mporecH y 6araTopiBHEBHX ME30CKOMITHHX
cucreMax" € 3aBEpIIEHOI0 HAyKOBOIO NPALEI0, HATHCAHOIO 3PO3yMiJIOI0 MOBOIO Ha BHCOKOMY HayKOBOMY
piBHi, # BiJIOBigae BCIM BUMOraM HOPMAaTHBHHX JOKYMEHTiB MiHicTepcTBa OCBITH i HayKu YKpaiHH Ta
Ka6inery Minictpis Ykpainu moo aucepTauii, nogaHux Ha 3100yTTs cTyneHs nokropa dinocodii, a ii
apTop JIrome Makcum IleTpoBHY 3aciyroBye Ha MNpPHCYDKEHHS CTyHmeHs JokTopa ¢inocodii 3a

creniansHicTiO 104 — hi3uka Ta aCTPOHOMIs.
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