BIAT'YK O®IIIMHOI'O OIIOHEHTA
JlokTopa (i3uKko-MaTeMaTHYHUX HayK, TOJIOBHOTO HAyKOBOTO CIiBpOOITHHMKA BiIALTY
teopetuuHoi ¢izuku IPE im. O.5. YeukoBa HAH Vkpainu, npodecopa, dineHa-
kopecnionenTa HAH Vkpainu
SAMITOJBbCBKOI'O Banepis OJsiekcangpoBu4a
Ha UcepTalliifHy poOoTy
IBAXHEHKA OuJera BoirogumupoBuya
Ha TeMy
«/IluHamika HeagiaOGaTHYHHUX MepexoiB B KBAHTOBHX Ta KJIACHYHHUX JIBOPiBHEBHX
cHCTEeMax»
Ha 3700y TTsl HAyKOBOIO CTyIIeHs AOKTopa (imocodii

3a cenianbHicTIO 104 «¢i3uKa Ta acTpOHOMIs», Tally3b 3HaHb 10 «IIPUPOTHUYI HAYKH».

AKTyaJibHiCTH 00paHoOi TeMH.

Huceprauiiina pob6ora O.B. IBaxHeHKa mpucBIYeHa AeTABHOMY TEOPETUYHOMY BUBYECHHIO
IUHAMIKA Hea/:[iaGaTﬁanx Iepexo/iiB B KBAaHTOBHX Ta KJIACHYHUX [IBOPIBHEBUX CHCTEMaX,
TaKuX SK KyOiTH, HaHOMEXaHi4Hi OCHMJISTOPH, MeM’eMHOCTi. MOXHa BiIMITHUTH, IO
IOUCEPTaHT CTAaBUTh Ta BHUpIIIye LIUPOKUHM CIEKTp 3adad, IIOB’S3aHUX 3 JUHAMIKOIO
Pi3HOMaHITHHX ABOPIBHEBHX CHUCTEM, Ta OTPUMYE Oararo miKaBUX pe3yJIbTaTiB.

JIBopiBHeBa cucTeMa — OmHa 3 0a30BUX Mojesedl B KBaHTOBIM MexaHiui. BoHna
IpeJcTaBieHa y BUDIAAL Oe3imidi peaii3amiif K B IPUPOAHIX, TaK i pyKOTBOPHUX KBAHTOBUX
CHCTeMaX i, He TUBJITYMCH Ha Te, IO IBOPIBHEBI CHCTEMH Io4yajau BuBuaTH Maibxe 100 pokiB
TOMY, I IpoOlieMaThKa Bce Ie € akTyaabHOK. OcoONMBO B OCTAaHHI POKH, y 3B’S3KY 3
PO3BHTKOM KBaHTOBHX TEXHOJIOTIH, SIKi MOTpeOyIOTh OLIBII IITHOOKOTO PO3yMIiHHS JUHAMIKA
IBOPIBHEBUX CHCTEM, IO SBISIOTH COOOI0 OCHOBY IJI KBAaHTOBHUX TEXHOJIOTi, TaKUX K

KBaHTOBI 0O9MCIIeHHs, KBaHTOBA Kpurtorpadis, KBAaHTOBI IETEKTOPH Ta iH.

HaykxoBa HOBH3Ha OTPHMAaHHX pe3yJbTaTiB.
1. V3aranpHeHO 3HaHHS PO AMHAMIKy KBaHTOBHX [IBOPIBHEBHX CHCTEM — KYOITiB, Ta

IOCIIIKEHO 0araTo BIIaCTUBOCTEM TaKOl JUHAMIKHA



2. IlokazaHa MOXKIHBICTh BHKOPHUCTaHHS MHOXHMHHUX mepexoaiB Jlanpay-3iHepa-
ITykens6epra-Maitopanu 1 KepyBaHHS CTAaHOM KyOiTy

3. 3a JOmOMOro HaONMKEHHS XBHII, IO 00EpPTAEThCs, Ta TeOpii JUHAMIKU «OISTHEHOTO»
KyOiTy YCHIIIHO OIKMCaHO eKCIepUMeHT 31 30ymKeHHs KyOiTy THIly TpaHCMOH,
IpUETHAHOTO O HalliBHECKIHYEHHO] JIiHil mepenady.

4. TIpomeMOHCTpOBaHa HE3BHYHA aHAJIOTisA, KOJMM CHCTeMa [BOX 3B’SA3aHMX OCLMILITOPIB
MOXe OIHCYBaTH TUHAMIKy 3acejJIeHOCTi KyDiTy, Ta IMoKa3aHa BiANOBIJHICTh MapaMeTpiB
IUI1 KJIaCHYHOI Ta KBaHTOBO,i CHUCTeMH. UMCEIbHO OTpUMaHO iHTepdeporpaMu Ha
KJIaCHYHIM CHCTEMi JBOX 3B’S3aHHMX OCIIHJISATOPIB, 5K CIiBIIANAIOTh 3 1HTEppeporpaMamMu
1151 KyOiTiB OTPUMAHUX SIK TEOPETUYHO, TaK 1 eKCIIepUMEHTaIBHO.

5. Onucano HeamiabaTWyHUI Iepexis CTHUCHYTOI BHUIYKJIOI MeMOpaHM B paMKax Teopil
IPYXHOCTI, sIKa MOX€ BHUKOPHUCTYBaTHCh SIK OFHA 3 OOKJIaJOK €MHOCTI 3 maMm’sTTio. Tak
TI0Ka3aHO, IO MJI 3HAXOKEHHS MiHIMaJbHOI IOPOrOBOI CHJIM Ui IEePEMHKAHHS

AO0CTaTHHO BUKOPUCTOBYBATHU JIUIIIC IIBi BJIACHUX MOJH.

IIpakTH4He IHAYeHHST oJep;KaHMX pe3yJbTaTiB.

Pesynsratu qOCTiIKeHb, IPEACTaBIEHNX B I[ill AucepTaliiHii poOoTi, MOMNIKUOIIOOTS,
PO3IIMPIOIOTE Ta y3arajibHIOIOTh 3HAHHSA 3 AWHAMIKH SK KBAaHTOBHMX, TaK 1 KIACHYHHX
JIBOPIBHEHBHMX CHCTEM Ta PO3MIAAAIOTH 0araTo pi3HUX acleKTiB IUHAMIKH TaKHUX CHUCTEM.
OckinpKd KyOiTH Hapa3i € OCHOBHHMH eJleMeHTapHUMHU 00’€KTaMM Cy4aCHHX KBaHTOBHMX
TEXHOJIOT1H, TO OLIBII JeTaabHe PO3yMiHHS iX JWHAMIKM IiJ Ji€ro 30ymIKeHHS MoXxe OyTH
BUKOPHCTaHe IS BIOCKOHAJIEHHS KBAHTOBUX TEXHOJIOTiH, 30KpeMa KBaHTOBHX OOUYHCIICHb.
JluHaMika IiepexofiB MiXK piBHAMH, 10 OyJia JOCHiIKeHa Ul KIAaCUYHUX CHCTEM, MOXe OyTH
BHKODHUCTaHa IJI1 ONUCY TaKUX ME30CKOIIUHUX IPUCTPOIB, SIK MEM €MHICTh Ta HaHO-

eJIeKTPO-MEXaHi4Hi pe30HaTOPH.

Cryninb 00IpyHTOBaHOCTI HAYKOBHX NOJI0KE€Hb, BUCHOBKIB Ta IX 10CTOBIPHICTb.
Bucokuit piBeHbP OOIPYHTOBAaHOCTI HAyKOBHUX IIOJIOXEHb Ta  BHCHOBKIB,
chopMynbOBaHUX B AMCEpTalii, Ta IX JOCTOBIPHICTH 3a0e3meyeHi CTPOTricTIO i KOPPEKHICTIO

Mar€MaTHYHUX IIOCTAHOBOK 3aja4. J_IOCJIilI)KeHHSI 6a3y10TI:C$I Ha Cy4YaCHHX TCOPETHUYHHUX



ninxo,uax 1 METOomax, peE3yiabTaTd YHUCECJIBHOI0 MOICIIFOBAHHSI CHiBHaI[a.IOTI: B T'paHUYIHHUX

BHUIIaKaX 3 AQHAIITHIHHUMH Ta CKCIICPUMEHTAJIIBHUMHU pE3yJibTaTaMU.

IloBHOTAa BHKJAAy B HAyKOBHX myOsikamisix, 3apaxoBaHHX 3a TeMOI JAHcepTauii.

Pe3ynsraTd HayKOBHX IOCIIKeHb, OTPHMMaHHX B JHcepTalii, omyOilikoBaHO B 4
CTaTTAX B BUAAHHSX, IO iHAEKCYIOThCS B MiXKHapoaHUX HayKoMeTpudHHX 6azax SCOPUS Ta
Web of Science. Binbin Toro, yci 4otupu cTaTTi OImyOJiKOBaHI B JKypHajaxX KBapTHmo Q,
takux sk Physical reports, Scientific reports, Physical review B, 9oro 6ibI1 Hi’X JJOCTaTHBO
JUIs aMcepraiiiinoi po6otu moktopa ¢imocodii 3rigHO BcTaHOBIeHMM BuMoraMm MOH
Vkpainu momo myOsikaliii OCHOBHOTO 3MICTy AucepTauiid Ha 3700yTTS CTyNEHsS IOKTOpa
dinocodii 3i cremiansHoCcTi 104 — «®Pi3uKa Ta acTpoHOMIisS». Bei crarTi y cniBaBTOPCTBI, 1 5
XO04y I IKPECIIUTH, IO y IBOX CTATTAX AUCEPTAHT — MEpIInii aBTOp, Ta APYTHid aBTOp Y JBOX
iHmmx. 3 guceprarii, Ta 3 MyOiKaliii € O4eBUIHUM, III0 OCOOMCTHHA BKJIaJ AUCEpTaHTa B L

poOOTH € BUPIIITAIIBHHAM.

3ayBaxkeHHs 10 L[ncépTauil‘iﬂo'i po6oTtH.

1. B posmini 2 mucepramii po3misgaeTbes Teopis nepexoniB Jlannay-3inepa-llTykens6epra-
Maiiopanu 6e3 BpaxyBaHHS B3a€MOJIi 3 HaBKOJMIIHIM cepefoBuieM. Hackinbku rapHo Taka
TEOpis MOXKE OIKMCYBaTd peajbHi cucremu? 3Binku Tomi OepeTbcs dHac penakcamii y
migpo3aim 2.2.17?

2. Cr. 62 puc. 2.6 YoMy mnpu cTapTi 3 CYNEpHO3ULIHHOIO CTaHy IeCTPyKTHBHA
iHTep(epeHLlis He MPUBOAUTH OO HYJIHOBOI 3aceleHOCTi 30yHKeHOro piBHA? 3a3BU4Yai
JeCTPYKTUBHA iHTephepeHIis MOBUHHA IPHBOAUTH IO HYIHOBOI 3acCeNeHOCTI BEPXHBOTO
piBHS Mmicisg #Oro mo4aTKoBOTO 30yMKeHHS, SK 1e OyJo ImoKa3aHO Ha puc. 3.2 B po3Aull Ipo
nepiogudHe 30yIKeHHS.

3. B posmim 5 ycepemHeHuit 3a wacoM koeili€HT BimOMTTS KyOiTy THUITy TpPaHCMOH,
IPUETHAHOTO 10 HaIiBHECKIHYEeHHOI JIHIl mepemad, BiANOBimae ycepenHeHid 3a dacom
3aceNIeHOCTI BEPXHBOTO EHEepreTUHHOIo piBHS KyOiTy. SIKUM YMHOM Koe(]ilieHT BiIOUTTS

BUSIBUBCS IIPOIOPIIHIM 3aceieHOCTi 30yIKeHOTro piBHS KyOiTy?



3arajibHa OLiHKA Ta BUCHOBOK.

Hucepraniiina po6ora O.B. IBaxnenka «/luHamika HeagiabaTHYHUX IIEpeXOAiB B
KBaHTOBHUX Ta KJIaCHYHMX JBOPIBHEBUX CHUCTEMax» € OpPUTiHAIBHOIO, CAMOCTiHHOIO Ta
3aBepIIEHOI0 HayKoBOIO pobOoToro. TakuMm dmHOM, AucepraliiiHa pobora IBaxmenka O.B.
IIOBHICTIO BifmoBigae cremianbHOCTI 104 — «®Di3uKa Ta acTpOHOMIs», a ii aBTOp IBaXHEHKO
0. B. 3aCJTyroBy€ Ha MPUCY/DKEHHA HAYKOBOTO CTYNEHs IOKTOpa ¢inocodii 3a creriatbHICTIO

104 — «®i3uka Ta acTpoHOMis» B raiysi 3HaHb 10 — «[IpupogHudi HayKmn».
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