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HayqHoro pyKoBoAI{reJIr, KaH.EItAara $zs.-rraat. HayK C.C. Crpayue ua

AuccepralluoHlrylo pa6ory Crpyuanraua Ine6a Hropenuua

<<A.qanrrsHbre MeroAbI B KBaHToBofi touorpa(bun>, [peAcraBJIeH]rFo

Ha colrcrauue yrdHofi creuenu KaHAr{Aara ([usnxo-uateMarlrtlecKl{x

HayK ro creqll.IJlbHocu.r 1.3.19. Jlasepuar ([usuxa.

,{nccepmqraouHrur pa6ora I.LI. Crpy.ranrut:rra BLruoJrHeHa Ha xaSegpe rsaHrosofi

oJreKTpoHr{xr Qusu.recKoro Qarynrrera MI-Y r{MeHL M.B. JlouoHocoBa. Hay.lnyro pa6ory na

xa(fegpe fne6 Cryyualr,rH HarraJr cryAeHToM Tperbero Kypca r c ycnexoM rpoAoJDKarr eE uocne

oKoHqaH[rr $usruecroro Saxymrera B KarrecrBe acflI{paHTa. Teuofi Al{ccepraqltousofi pa6otrt

fue6a I{roperuua craJro pa3B[T[e gKcrrep]IMeHTaIIbHbIx MsroAoB rcrraorpa$ru KBaHToBhIx

cocrosnrft u [poqeccos. ]Ta 3aAaqa npuo6pena.oco6ennoe 3Harleuue c pagBurl{eM KBaHToBhIx

Bbrqr{cJrr{TeJrbusrx ycrpoficrr, Koropoe B [ocJIeAHee BpeM, 4poucxoAl{T ycKopflIolql{Ml{c,

TeMrraMr{. flpr paspa6orxe KBaHToBETx Brrqr{cJruTerefi, gxcuepl{MeHTaropau rypafiHe BUDKHo

ToqHo flour{Marb, KaKne r{MeHHo npeo6pasoBauwt B pezr.JlbHocru [poucxoArr c KBaHToBLIMI{

cocrorHtrflMr{ B ycrpoficrne, KaK orJrr{qagrcff cocro.f,H}re Ha BLIxoAe or I{AeaIIbHoro It flblTarbcfl

rrorurrE MexaHr{3Mbr u QusuuecKue nplltrrlurl Bo3HI{KarcIqru( ourn6or. Bc€ eto HeBo3MoxHo 6eg

IrcrroJrb3oBaHrnf, rsanrorofi rorraorpa(fnu - npolleAypbl BoccraHoBJreHl{t HerrcBecrHoro

KBaHToBoro cocrorHlls rro peynbraraM HeKoroporo unSoprraalgaoHHo-rloJrHoro Ha6opa

usuepeHufi. 3m qporleAypa neus6exHo crarr,rcruqecKiul B cEJry Bepostnoctnofi nprrpoAbl

KBaHToBLx usuepeuufi, nogroMy saxHefiruefi saAa'refi ualtaetcfr tIoI{cK MgroAoB,

o6ecneq[sarcuux uan6onsuryro roqHocrb rrpu 3aAaHHoM o6reue crarl{crrlrl{. }Irraenuo erofi

ga,qa.refi samnvrarrcA fne6 Crpy.rrrJrng. B ero Ar{cceprarlvtu vtcclneIiysrc, rroAxog, ocHonaHurrfi

Ha a4arrruBrlblx lrcMepeHr{rD(, KorAa }BMepr,rreJrrHrrft 6aguc u3MeHrlerc, rlo Mepe floJrfreHl,r,

Hosoft rnn([oprraaqu]r o cocroflHtll.4 r{Jrr,r flpoqecce. flpu groM oKmbrBaerc.s, tITo cyqecrBylor

cTpaTerl,Iu, [o3BoJrrK]trI]re MaKcr{M}r3rIpoBaTL [oJIrIaeIvfyIO B KaXAOM [OCJIoAyIOUIeM

H3MepeHr.rfi un([oprvraquro, u npra6n .[{svrTc'-K MaKcHMaJrrnofi Aocruxuuofi TosHocTI{.

flepnrre ABe opnr[HaJrrHrre DraBEr A]rcceprarufi flocBrlllenrt 6afiecoBcKoMy rloAxoAy K

aAalrlrBrrofi xnanrosofi rorrrorpa$uu. HcnonrsyeMble 3Aecb [poroKonhr BAoxHoBJIeHbr I,IAeTMI{

ug o6nactr 6afiecoscroro o6yreHus, u flafitecoBcKoro gnsairua oKcrIepI{MeHToB. B csoefi pa6ote

fneS HropeBuq [p]rMeHr{Jr 9Trl r{Aer{ K 9Kcflepr{Meuranurofi 3aAarle BoccranoBJlenus coctof,Hrft

rrap rron pHBarrr{oHHbD( ry6rror, a raKxe K ToMorpaQnu upou3BoJrbHED( npeo6pasosaHufi

cocrosnrafi [oJrrpr&aq[roHHrD( xy6uror, B(Jrloqat HeyH]ITapHbIe u HecoxpaHflIolrlue cneA

npoqeccbr. I,Inrepecno, qro fne6y Hropenr.ry yAaJlocb gKcrrepl{MeuTaJlbno [oKu!:]arb, sro

npelrrvryrqecTBo aAa[Tr.rBHbrx [poToKonoB H3MepeEI{fi coxpanrerc, Aaxe B cJrrrae, KorAa Ha sTIl



II3MepeHn HaKJIaAEIBaTTCfl CyIqeCTBeHHbIe 4paKT[qecKl{e OrpaHuqe,Jflfi - Ha[pI{Mep, eCJII{ B

9Kc[epr{MeHTe, KaK 3To 3aqacryro 6rrraer, Aocry[Hbl TonEKo oArroKy6l{Tubre I{3MepeHHt. 3Tl{

H,qeu [ofiytrr{Jrr{ cBoe pa3Brrrue n vernEprofi rnase pa6orbl, opufl{HaJlbnrtfi, upxnautexaryuit

aBTopy, [poroKon KBaHToBofi rouorpaQuu, cfleq]raJllHo uprcnoco6nennrrfi Nfi
([amopusoBaHHErx usrraepeuufi B BblcoKopa3MepHblx clrcreMax. Srcuepuuenrairrnofi

rurarQoprvroit, Ms roropoft pa3pa6ar6rBatca, I,I Ha Koropofi TecrupoBaJrct flporoKoJl, 6ulu

BBrCOKOpa3MepHbre KBaHToBbre cocToflHM, 3aKOAI{pOBaHHbIe B IIpOCTpaHCTBeHHbIX MOAaX

Qoronnrrx [ap, poxAaroulru(c, B rlpoqecce c[oHTaHHoro flapaMerpl{tlecKoro paccefrHrtfr' cBeTa.

3aKJrroqureJrbHrrrl DraBa pa6omr raKxe rIocBrIIIeHa gKcIIeplIMeHTaM c npocrpaHcrBeHHblMll

cocrosHlrruu $orouoB, Ho yxe B KoHTeKcre gKclrepuMenraarnofi peanil3alluu .qpyrofi csexefi

ilAeu n o6nacru KBarrroBbD( usuepeuufi - uliev raK Ha3blBaeMbrx KrraccrqecKux tenefi

KBaHToBbrx coctocHufi. Kracc6recKr{Ml{ TeIUIMI{ Ha3brBalor coBoxyflHocrb I{cxoAoB HeKoroporo

KofiilqecrBa u3Mepegnfi sM xnanronofi cl{creMofi, Koropbre [o3BoJIrIor c rapaHT4poBaHuofi

Bepo.ETHocTBrc [peAcKil]aTB p$ynbTaTbr gKcrIoHeHIII{aJILHo 6onrurero qficlra HoBbIx,

Herr3Becrrrbrx usMgpenufi saA rofi xe cucreuofi. 3aMe.IaterbHblM cBoficrBoM gToro rloAxoAa

ABnfrercfl noJrgHoMr.r alrb1afl 3aBr{csMocrb Heo6xoAl{Moro qucfia }r3MepeHl{fi ot qucna ry6uron n

u3MepfleMofi cucreue, B To BpeMr KaK A.trx uonuoro BoccraHoBJIeHI{fl cocrorHl{r rpe6yETcs

gKcrroHeHrlr{aJrbHoe qucJro usuepenufi. Pa6ota Ine6a Crpyuanuna rl coaBTopoB crana oAHofi us

[epBblx gKclepr{MerrraJrrubrx peanlr3aqr{fi srux ugeit, u [epBBIM otlTr{qecKuM gKcrIepHMeHToM

raKoro Poaa.

Pesynrraru, [oJr)rqeHHbre Ine6orr,r Crpyualrunuu, coorBercrByrcT nucouafiurervry

MlrpoBoMy )lpoBrrro, qro [oAKperrJrrercr, B rlacrHocru, ny6nuraquefi pesynrraton usrofi DIaBbI

B raKoM rrrcoropefirlrHroBoM xypHane xax PRX Quantum. Bonrruas qacrB pe3yJlbraroB

orry6luronaHbr B xypHanax ceueficrna Physical Review, TaKxe orMerI{M MHoro{parHBIe

BbrcryrrJreHus lre6a I,Iropeuuua Ha rpeAcraBl{TenbHbD( MexAyHapoAHbIx routpepenqrxx uo

rsaHronofi onrl{Ke }I KBaHToBofi uni[opruaruxe.

Xorenocr 6rr orueu,rrb ucKJrroqurenrnrrfi )poBeub upoQeccuoHaJl[3Ma, gocruruyrufi

fue6ou CrpyrannnbrM B xoge pa6orbr HaA Al{cceprall}Iefi. Lue6 Illropeauu criIJI fioJluocrblo

caMocrorreJrbrrbrM uccJreAoBareJreM, rotopufi coqeraer B ce6e srrcoKfifi ypoBeHb

rcoperruecxofi tr MareMarr{tlecrofi rroAroroBxl{ c rtperpacHblM uoHI{MaHueM T9XHI{KI{

peaJrbgoro (pnsruecroro 9Kc[epuMerrra, u ero orpaul{rleunfi. Moxno cKa3arb, 'rto 6oarurafl

qacrb [peAcraBrreHHofi Ar{cceprarg{osxofi pa6orrl KaK pa3I{ poAl{nacb B rIo[LITKax [peoAorlerb

9Tr{ orpaHilq1efrils. I,r B peaJrbuocru upn6nusurbc, K fiAeufilBt4poBauHlrM u3MepurenLHblM

cxeMaM, Aur(TyeMbrM TeoperuqecKr{Mr,r coo6paxenfisuur. Eoururyo qacrb sKcrIepI{MeHTiIJIbHbIx



pa6or lle6 I,IropeBr,rq BbrfloJrnflJr Jrr{qHo, I{ Bce peynbrarbl [oJrfreHLI rrpu ero o[peAeJlrloqeM

y761crutr. Baxuefimuu KarrecrBoM Ine6a I,Iroperuva KaK I{ccJleAoBareJrff frBIIsEtcfr

o6rerctnsHocrb I'I qecrHocrb npl{ aHaJII'I3e IroJrynIeHHbIx AaHHbIx, oH BcerAa crpeM}rrbc'

Ao6ra6cs uomrofi .f,cHocrrl r{ rrour{MaHvrs, tt B AocroBepHocr}r [oJrfreHHBIx I{M pe3ynbraroB

MoxHo He coMHeBarbcfr.. Taxofi xe [oAxoA r uayruofi pa6ore fne6 llropeBru crapastcs.

[pr{Br{BaTb MHoroqr{cJreHHbrM cTyAeHTaM, pa6oratoqlrM IIoA ero pyKoBoAcrBoM.

,{uccepraqur I.}I. Crpylutu*a peKoMeHAyerc, K 3auII{Te Iro cneqranLHocrl{ 1.3.19.

Jlasepuax $r.rsuxa ((pusuro-ruareMarl,Iqecrute nayxu).
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