Peuensin
HayKOBOIo cniBpoGiTHHKA Bigaiay TEOPETHYHOI i3HKH
®TIHT im. B.1. Bepkina HAH Vkpaiuu,
KaHAMAaTa Pi3HKO-MATeMAaTHYHHX HAYK
KOHCTAHTHHOBA Ounexcanapa Muxaiisiopuua
Ha AucepTauiiiny pobory PUJKOBA Aptema IropoBunya

«3acTocysauns inTepdepomerpii .JIaHﬂay—Sinepa-lJJTmlceJmﬁepra~Maii()paﬂn
AJIsE KOHTPOJII0 JHHAMIKH KBAHTOBHX CHCTEM),

NpeacTaBieHy Ha 3100yTTA HAYKOBOIO CTYNEHS
nokTopa pinocodii 3a cneniaabuicrio 104 — «Dizuka Ta acTPOHOMIs»

3 rajysi suanb 10 — «Ipupoanuyi nayku»

Jucepranifina pobota A.l. Puxosa IPHUCBAYEHA MOCHLKEHHIO JIMHAMIKH
KBAHTOBHX NIBOPIBHEBUX 1 OaraTOpiBHEBHX CHCTEM Ta po3podLi HOBUX MimxosiB
LIOJIO 11 OMHCY Ta KOHTPOJIIO.

B xoni nocnimkens 3106ysaga A.l. Puxosa OyJ10 OTPUMaHO YMMANO iKaBUX
PE3yJIbTATIB, 30KpeMa: PO3BUHYTO eheKTHBHMI ANIbTCPHATUBHHK METOJ| peamizarii
KBaHTOBHX JIOTIYHUX OIEpaliii HA OCHOBI Hea/[labaTuIHUX epexo/iin Jangay-
3inepa-llITiokens6epra-Matiopanu (nai JIBILIM); pospoGrero cioci6 3seaens
OaraTopiBHEBOI KBAaHTOBOI CHCTEMH 10O JIBODIBHEBOI CHCTEMH 3 MONAIBIIAM
3aCTOCYBaHHAM  iutepdepomerpii  JIBIIM  sagis  mociimxeHms napameTpis
NIOYaTKOBOI CHMCTEMH; MOOYAOBAHO OMHUC THHAMIKU GaraTopiBHEBUX KBaHTOBHX
CHCTEM 3 €HEpreTMYHO0 penakcauiero ta JI3IIM nepexomamu sk 33 JOIOMOroo
Po3B’si3Ky piBHsiHHsI Jlinn6nana, Tak i 3a A0MOMOTo0 KOMOiHauii aziabaTuyno-
IMITyThCHOI MOZEI Ta METOY PiBHSIHHS Ganancy. [lyxe nobpe, 110 po3BUHYTI HOBI
migxonu Oyind 3acTocoBani aBTOPOM  JUIs POSIJISINY LINOrO psfy KOHKPETHHX
3aBllanb.  Hanpuwian, —mpojeMOHCTPOBaHO UIsxXH  36iMBIICHHS [IBUIOKOCTI
KBAaHTOBHX JIOIiYHMX Omepaijii, Texmiky peatisamii n0BUIBHOI OJIHOKYOiTHOT
KBaHTOBOI JIOriMHOI omepalii 3a A0MOMOroo KEPYIOYOro CHIHajgy 3 JO0BUIBHOKO

KuibKicTo JI3LLM nepexosis, HaBemeno AIFOPUTM MOLIYKY I[1apaMeTpiB TaKoro



KepYIO4Ooro CHrHaiy, Oysia pospaxoBaHa IHHaMiKa eTany mepesapsiku JeTeKTopa
MIKPOXBHIBOBUX ~ (OTOHIB Ha OCHOBI IIOTOKOBOrO Ky6iTa -  KBaHTOBOI
GaraTopiBHEBOT CUCTEMH.

Orpumani pesynbrati onyOnikoBaHi y 3-X craTTsAxX B NPOBIIHHUX CBITOBHX
HayYKOBUX BHMAaHHAX KBapruias QI, ski iapekcyrorses B SCOPUS Tta Web of
Science, a came: xypnanax Physical Review B — 2 crarri Ta Physical Review
Research — 1 crarra, Ta Oymu mpeicTaBlcHI Ha OeCATH MDKHapPOIHUX
KOH(EPEHLIsAX, 10 OJIHO3HAYHO € MOKA3HUKOM aKTYalbHOCTI Ta BAXIMBOCTI NAHOI
pobOTH 1, OAHOYACHO, MOKA3HUKOM BHUCOKQI JOCTOBIPHOCTI pesynerarin. KinbKicTs
Ta SKIiCTh myOnikallii € ILiTKOM JOCTATHIMH 3 OINAAY HA BHMOTH INOZO

MPUCYIKCHHS CTYIEHs 10KTOpa (imocodii.

OcHoBHI pe3yJbTaTH AHCEPTALIHHOT poGOTH

Ilepiza T1OJIOBHHA MMHYJIOIO CTOPIYYs O3HAMEHYBAlacs 3aKIadaHHsIM
MigHOro GyHZaMeHTy cydacHOl (I3UKH, 30KpeMa KBAaHTOBOI MEXAHIKH. [IpoTe
aKTUBHI  JIOCATHEHHs CBOIOJCHHS Yy  pPO3BUTKY KBAHTOBHX  TEXHONOTiH
AEMOHCTPYIOTE HEOOXIJAHICTh AK y3araibHEHHS MEBHHX (DyHIAMEHTATBHUX SIBHMILL,
TaK ¥ KOHKPETHMX MPONO3ULIA MIONO IX mpakTH4HOI peamizauii. Jucepraiiitna
pob6ora A.l. PuwxoBa sK pa3 INpUCBSIYEHA pPO3BHTKY OJHOTO 3  TaKHX
(QynpamMeHTalbHUX SBHI, TOB’s3aHOro 3 mepexogamu JISIIIM  Tta  iioro
0e3MocepeIHEOr0  3aCTOCYBAHHS /IS KOHTPOJIO AWHAMIKH JIBOPIBHEBUX Ta
OaraTopiBHEBHMX KBAHTOBHUX CUCTEM.

B nepiomy posjiii aBTOPOM HAaBEJCHO OIS HM3KH CY4YacHHX poOIT
CYMDKHMX O TeMH IMCEPTALMHOI pOOMTH, Mi/IKpeCHIOYd 1i aKTyalbHICTh, Ta
YITKO OKPECNEHO 3B’S30K KOXHOIO HaNpsIMKy NOCHIIKEHB 3 THM YK iHIIHUM
PO3iJIOM JUcCepTaLil.

Jpyruii posain po6OTH MPUCBIYEHO PO3BUTKY AlbTEPHATHBHOL napagurMy 3
peajizaiii KBaHTOBHUX OIHO- Ta MBOKYOITHAMX oOmepaiiii Ha OCHOBI mepexoniB
JI3ILIM, sika JeMOHCTpye mepeBary Haj TpPaJulliiHMM METOA0M pPEe30HAaHCHOTO

30yIOKeHHs cHuCTeMH (ocmuisnii Pabi), mo nomsrae, 30KpeMa, y IIBHIKOCTI



BMKOHa@HHs poOO0TH, HaAIMHOCTI, 3MCHIUCHHI BIUIMBY IlyMy HABKOJHIIHEOIO
CepeloBUIIa TOIIO. X049y TYT 0CODJMBO 3a3HAYUTH YiTKiCTB (hopMysoBaHb Ta
pO3’SCHEHEL BIHOCHO peaiizailii KOXHOI JIOTIYHOI omeparii, SIK 3a J0NOMOIOKR
MeTona ocuunsuii Pabi, tax i 3a gonomoroio Meroza nepexoais JI3IIM, a Takox
QITOPUTMIZALIIO 31 3HAXOMKEHHS ONTHMAIBHHX MapaMeTpiB KepyHUYOro CHrHaiy
AnsL ONHOKYOITHMX omepauid, o Moxe OyTH BKpail KOPMCHMM 3 TOYKH 30py
NMPAaKTUYHOI peanizallil IPOMOHOBAHOIO METOMY.

Y TpeThOMY PO3/Iiili PO3MJISHYTa 3a/a4a MPo HA3LKOYACTOTHY CIIEKTPOCKOTIiO
ANsl KBAaHTOBUX OararopiBHeBux cucreM. IToka3aHo, sk KBAHTOBY 4YOTHPHMPIBHEBY
CUCTEMY MOJXKHA 3BECTHM [0 JIBOPIBHEBOI, 3aCTOCYBABIINH PE30HAHCHHI CHUTHAT Ta
NPOJEMOHCTPOBaHO, K iHTephepomerpis JI3ILIM Moxe GyTH BUKOpHCTAaHA JUIS
3HAXOJ/KEHHS apaMeTpiB BHXifHOI cucTeMu. OcoOMMBO BApPTO IiAKPECIHTH, IO
e Ppo3jll IMAKPILIOIOTECH HEIIOJABHO BHUKOHAHOK) EKCIIEpUMEHTAJILHOIO
poOOTO [Is1 KPEMHIEBOI JOIMHO-00€pTaNIFHOI IOABIAHOI KBAHTOBOI TOYKH Ta MAae
Hy’e rapHe y3ro/pKeHHS 3 HEl.

Hapemrri, B uerseproMy po3fimi OyJlo ONHCAaHO 3aCTOCYBaHHH pPiBHIHHA
Jlingbnaga As MOAENIOBAHHA JAMHAMIKM B Pi3HMX pexXumax 30y KeHHs MOBiHHOL
KBaHTOBOI TOYKH, sIKi CIIOCTEpiratoThest Ha ii inTepdeporpami JI3LLIM. Okpim Toro,
JUIS ONMCY JMHAMIKM Ta KOHTDPONIO KBaHTOBMX 0araropiBHEBHMX CHCTEM i3
nepexogamu  JIBIIM  3anponoHoBaHo MeToJ, HAKHM KoMOiHye amiabaTuuHO-
IMIYJIbCHY MOJIENB Ta PiBHAHHA Oamancy. ITokazaHo, 1110 Pe3yNbTaTH [BOTO METOIY
AKICHO 301raloThCd 3 TAaKUMHM, OTPUMAHHUMHM 3a JOMOMOTOK PO3B’s3aHHS DiBHSHHS
Jlinpbnana, npote MawTh GesNepeyHy nepeBary y HPOCTOTI iX OTpUMaHHA Ta
HAOYHOCTI.

3araiom, CIif 3a3HaYMTH, LIO Pe3yJIbTaTH JaHol poOOTH MAlOTh HE TiTBKH
(pynpamenrtanbie 3HaYeHHA [NIA PO3YMIHHS JCTANbHOI KAPTMHH [OBEAIHKH
CKJIa/IHWX KBAHTOBMX CUCTEM, alleé i CTAHOBIATh YAMATHUN MPUKIANHUH IHTEpec /s

PO3BUTKY KBAHTOBHX TEXHOJIOTIH.



3ayBaskeHHs 10 JUcepTaniiHOl po6oTH

Y TperhoMy Ta YeTBepPTOMY PO3[iiax POGOTH YiTKO IpPOCHIAKOBYETHCS
3B’SI30K MDK TEOpI€I0 Ta eKCIepUMEHTOM, AKHH i Bigmosimac. HaTomicts B
ApYroMy pO3Jiijli He 30BCIM 3pO3yMisno, Ha AKHX KOHKPETHUX (Gi3HYHMX 06’ ekTax
MOcHa OyJ10 © criocTepiraTd onucaHi cleHapii peamizamii THX 41 iHIUMX KBAHTOBUX
JOTTYHUX ONEeparii.

Takox, Ha MO IyMKy, Jouinsno 6yno 6 HapecTH 6iinire noapobune 3
HMCIOBMX PO3PAXYHKIB OCHOBHUX PiBHsHb, AK-OT piBHSHHS Gon HelimMana 3 Apyroro
PO3ainy TOLIO.

HaBezieni 3ayBaxkeHHs MOXHA CIIPHIAMATH pajilie SK MOOGKaHHS, SKi JKOJHHM

HYUHOM HE BIJIMBAIOTh Ha 3arailbHy 6UCOK) OYiHKY poGomu.

3aranbHi BHCHOBKH

Y muceprauiiiniii podoti A.l. PrkoBa DOCTiKEHO JUHAMIKY KBAHTOBUX JIBO-
Ta GaraTopiBHEBKMX CHCTEM Ta 3aPONIOHOBAHO HOBI METOAM il OMKUCY TA KOHTPOIIO 3
BHKOPHUCTAHHAM, 30Kpema, inTepdepomerpii JI3IIM. Orpumani pesynsrate
CBIMaTh NPO BHMCOKMH PpiBeHb BONOAIHHSA 37100yBayeM CKIAZHHUMH METONAMH
cy4acHol TeopeTrH4HOT (pi3kkh. OKpeMo BapTO 3a3HAYUTH, 1O AMCepTaLilina po6oTa
HamucaHa IyXe sSKICHO Ta IOCIiJIOBHO, aBTOP NPUIIIMB 3HA4Hy yBAry TOYHOCTI
(popmynroBaHb, 3B’A3HOCTI TekcTy. MoxkHa KoHcTaTyBaTH, 1o A.l. PmwkoB € Bxe
LILIKOM CPOPMOBAHUM BUEHUM.

[lizcymoByrouu, Maio BiJ[3HAYUTH, 100 AHCepTamiiHa po6ora Puskosa
Aprema Iroposuyua <«3acrocyBanns  inTepdepomerpii  Jlanaay-3inepa-
IlTiokens6epra-Makiopanu Ansi KOHTPOJIO JHHAMIKH KBAHTOBHX CHCTEM» €
OpPHIiHAJIBHOI0, 3aBEPUIEHOI0 HAYKOBOIO Npalnelo, Ta BiANoBijae BuMoram nim.7,
8, 9 «Ilopsiaky npucymkenns cTyneHs AoKTopa ¢inocodii Ta ckacyBanHs
PIIIEHHS Pa30BOi cOeniajgi3oBaHol BYEHOI pajH 3aKjany BHINOI OCBITH,
HAYKOBOI YCTAHOBH MNP0 NPHCY/IKeHHS CTYNeHs [JoKTopa disocodii»,
3aTBep/uKkeHoMy nmocranosor KabGinery Minicrpie Ykpainu Big 12 ciuna 2022

p- Ne 44 3i sminamu Bia 21 6epesus 2022 p. Ne 341, Bix 19.05.2023 p. Ne 502 i Bin



03.05.2024 p. Ne 507, ta BinmoBizae HanpsMy HAYKOBOTO XOCITiKCHHS
OCBITHBO-HAYKOBOI mporpamu «®izuka» @OTIHT im. B.I. Bepkina HAH
Ykpainu 3i cneuiaibaocti 104 «®isuka Ta actponomisiy. Jlucepranisi MicTuTh
OOrpyHTOBaHi BHCHOBKH Ha OCHOBI oOjep:maHux 3100yBadem NAOCTOBIPHHX
pe3y/bTaTiB, XapaKTePH3YEThCA CIHICTIO 3MICTY Ta BiAnoOBiZae NpMHOENAM
aKagemMi4Hoi 1o6poyecHocti, a ii aBTop, PikoB Aprem Iroposuu, GesymorHo
3aCJIyropye Ha MNpPHCYIMKeHHsi Homy cTyncHs JokrTopa ¢isocodii  3a
cneuiajbHicTio 104 — «®isuka Ta acrpoHomis» 3 rajaysi 3Haue 10 —

«IIpupoann4i HAYyKH».
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