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Ha aucceprauMoHHyto padoty Uyiikuna OJiera AjlekcaHapoBHYA
«KBAHTOBAS OIITUKA UCKYCCTBEHHbBIX ATOMOB B I'MBPUJIHbBIX
TBEPJJOTEJIbHBIX HAHOCTPYKTYPAX»,
Mpe/ICTaBIEHHYIO HA COMCKaHWE YUEHOMH CTerneHu KaHauaaTa pU3MKo-maTreMaTHYeCKUX HayK Mo
criequanbHocTH 1.3.6. «OnTHKa»

JucceprauronHas pabota YyiikuHa O. A. nocBslleHa KBAHTOBOW ONTMKE HMCKYCCTBEHHBIX
aTOMOB MM KYOHUTOB (pOJib KOTOPBIX MOTYT HMIpaTh CBEpPXMPOBOAsLIME 1kK03e(COHOBCKHE
rnepexo/ibl, MOMyNpPOBOAHUKOBbIE KBAHTOBbIE TOUYKHM M T.M.). B mko3edcoHoBCkUX cucTemax M
CBEPXMPOBOJAHMKOBBIX BOJHOBOJAX CYULIECTBYET BHYTpEHHEE HeJIMHEHHOe B3aumojJeicTBHe
MeX1y KyOMTaMH M 3JeKTPOMarHUTHbIM TOJIeM, KOTOpO€ MPHUBOAMT K HHTEPECHOMY
KOJUIGKTUBHOMY  MOBEIEHUIO  CBA3aHHBIX  CHCTEM.  DKCHEpUMEHTajlbHas  peaau3auus
B3aUMOJICHCTBUSI KyOUTOB € (POTOHAMH B TMOPUHBIX HAHOCTPYKTYPAX OTKPBIBAET MEPCIEKTHUBbI
cozganuss APPEKTUBHBIX HCTOYHMKOB HEKJIACCHMYECKOTO CBETA, KBAHTOBBIX JIOTMYECKMX
3JIEMEHTOB U MHTepdeicoB i nepeadn HHPOpMALIHH.

Takum oOpa3om, pa3BUTHE KBAHTOBOM ONTMKM WMCKYCCTBEHHbIX aTOMOB B I'MOpPHMIHBIX
TBEPAOTEbHBIX ~ CHCTEMax  SIBJISETCS  KJIKOUYEBbIM  HampaBjleHHeM  (yHaaMeHTaIbHBIX
MCCJIEIOBAHUI, HEMOCPEeJCTBEHHO 00ecneyuBalolUMM Mporpecc B 00JacTH  KBaHTOBBIX
BbIYMCJIEHHWH, KBAaHTOBOM KOMMYHMKAlLMW W KBaHTOBOH MeTpojoruu. ClenoBaresbHo,
aKTyajabHOCTb TeMbl aucceptaunu YyiikuHa O. A.y MeHsl HE BbI3bIBAET COMHEHMIA.

JliccepTalsi MMEeT CJeAYIOLLYI0 CTPYKTYPY H COJepsKaHHe: OHa BKJIIOYAET BBEJACHHE,
TP TJ1aBbl, 3aK/JIIOUEHHE, JABA MPUIOKEHUS U CITUCOK MCMOJIb30BAHHOM JiuTepaTypbl. Ee oOuiuii
00bEéM coctaBiasier 144  cTpaHuupbl, coiepxkauive 33 WUIOCTpALMKM W OAHY TadiauLy.
buGnuorpadus HacuuTbiBaeT 139 HaMMEHOBAHUA.

Beeaenue coaepkuT 000CHOBaHUE aKTyallbHOCTH IMCCEPTALMOHHOM TEMBI, ONpe/e/IeHUE
el MCCAENOBaHMUS, OMUCAHME HAyYHOW HOBM3HBI, a TaKXKe [epeuYeHb [0JOKEHHUH,
BbIJIBUraeMbIX Ha 3awuty. Kpome Toro, B HEM OTpakeHbl TeOpeTHYECKass M IpaKTHYeCcKas
3HAYMMOCTb PabOThI, MPUBEEHBI JaHHBIE 00 anpobaluu pe3ylbTaToB U 0 MyOJUKaLMAX 110 TeMe
JUccepTaLmu.

[lepBasi rnaBa nocesiueHa rpodjiemMe CIOHTAHHOIrO pacrnajaa ABYX-KyOMTHOH cUCTEMBbI B
OJTHOMEPHOM OTKPBITOM BOJIHOBOE. JI/151 JAHHOM CUCTEMBI MOJYYEHO aHAJIMTHYECKOE ONMUCAHHUE
CMEKTPaJbHBIX M JAMHAMHUYECKMX XapakTepucTuK. Ha ocHOBe 5TMX pe3y/nbTaToB MOKa3aHbl
3pdekTsl cBepXx- M CyO-M3JIyYEHHUS, MOSABJSIOLIMECS TMPU  Pa3HBIX PACCTOSAHUAX MEKIY
KyOUTaMH, M MpeaoKeHa MEeTOAMKAa PEKOHCTPYKLUMH 3amyTaHHOrO COCTOSIHUSL B MOJOOHO#
cucreme.

Bo BTOpoOi#t raBe MccieaoBaHa JMHAMUYECKas TEOpUs paccesiHusi (POTOHHOro UMITyJIbca
Ha Llernoyke KyOUTOB, pa3MeLIEHHONW B OTKPBITOM BOJIHOBOZE. Pacyer crnekTpoB nponyckaHus U
OTpa)KeHHsl MPOBEJEH TOJIBKO A/l MOJ0KHUTEIbHOW YaCTOThI, O€3 MCMOJAb30BAHHUS MMPUBBIYHBIX
NpUOIMIKEHHUI ¢ MPOAOHIKEHUEM B OTPULATEIbHYIO 00J1acTh. YCTaHOBJIEHO, YTO MOJyYEHHbIE
pe3yJibTaTbl B 3TOM Cllydae UMEIOT OTJIMYMS OT APYIMX U3BECTHBIX MOJEIEH.

TpeTbs r1aBa paccMaTpUBaeT MpoLecc paccesiHus GOTOHHOro UMIyJibca Ha OJAMHOYHOM
BO30YKIEHHOM KyOMTe. YCTAHOBJEHO, YTO BEPOSTHOCTH OTPakeHHs (POTOHA B OTOM Cjyvae
3aMeTHO HH)KE, YeM MpPH paccesiHUM Ha KyOuTe B HEBO30YKAEHHOM COCTOsHMM. B pamkax sTo



K€ 3a/a4M BBISABJICHbI SIBHbIE MMPU3HAKM CTHUMYJIMPOBAHHOTO M3Jy4eHUs M oOHapyxeH s ekt
POCTPAHCTBEHHOM IPYNMUPOBKH (POTOHOB.

B 3akioyeHuM MpUBEAEHbl OCHOBHbIE MTOTHW, TMOJYHYEHHbIE B XOJ€ BbINOJHEHUs
JIMCCEPTALIMOHHOTO UCCIE10BAHUS.

ABTOp pa3BMBaeT OPUIMHAIbHBIA MOAXOM, MpeJHAa3HAYCHHbIN A aHanau3a
B3aMMOJIEHCTBHSA MPOOHBIX JIEKTPOMArHUTHBIX MMITYJIbCOB ¢ KyOuTamu. HecMoTps Ha TO, 4TO
obuienpuHaATas cTauMoHapHas Teopust Tpancnopra gporonos (Input-Output —Teopusi) nonesHa ¢
TOYKH 3PEHMSI MPUMEPHBIX Pe3y/bTaTOB, OKHMIAEMbIX B pealbHOM OKCIEPUMEHTE, OHa HeE
MO3BOJISIET B MOJIHOM Mepe onucarTh AMHAMUKY BO30YKIEHUS KyOMTa M DBOJIFOLMIO aMIUIUTY
paccesiHHbIX (POTOHOB.

K nauGoJiee 3HAYMMBIM Pe3yJibTaTaM, 00J1aaI0LINWM HAayYHOH HOBM3HOM, MOTYT ObITb
OTHECEHbI CJAEAYIOLLHE MOMEHTBI:

- BriepBble 110/1y4eHO aHAIUTUYECKOE BbIPAKEHHWE JUIS CIEKTPA CIIOHTAHHOTO U3JyHEHHUs
¢ aByms BO30YyXkAeHHbIMH KyOutamu. [lonydeHHble CMEKTpbl XOPOLIO  COracyioTes ¢
M3BECTHBIMM JKCMEPUMEHTAIbHBIMU JaHHbIMU. Takke ¢ MOMOLLIBbIO MOMYYEHHBIX PE3y/bTaToOB
BO3MOKHO HAXOJKJAEHHE CMEKTPAaIbHBIX M JMHAMHYECKHMX XapaKTEpPUCTHK s J1Hodoro
MPOM3BOJILHOTO 3aryTaHHOTO COCTOSIHUSI.

- Pewena 3a1aua o paccestHid 0JHO(OTOHHOIO rayccoBa MMITyJIbCa Ha LIEMOYKe U3 IBYX
KyOUTOB 03 HMCIMOJb30BaHus MPUOIMKEHUs € OTpHUATebHbIMK 4acTotamu. llojyueHHas
MO/IeJIb MO3BOJISET MOAYYUTh 0Jee BEpHOE ONUCAHUE AMHAMHMKH TAKOTO PacCestHUs.

- TlpoaemoHcTpupoBaH >P(eKT MPOCTPAHCTBEHHOTO OO0bEAMHEHHsS JBYX (OTOHOB B
MPOLIECCE BbIHYKACHHOTO M3/Ty4YeHHs B CUCTEME KYOUT-0HOMEPHBIH BOJHOBOL.

Ilo AMccepTauuu HMEIOTCS CIeAyIIIHe 3aMeYaHust:

- Heo6X0anMMO MpoBecTH pe3y bTaTHBHOE CpaBHEHME N0X0/a aBTopa ¢ paboTtamu no Input-
output Teopuu (Gardiner, Lalumiere u 1.11.);
- Tlone3Ho o6cyauTh 0GOCHOBAHHOCTH MCIMOB30BaHHs BbipakeHus (I .3.3b) and KOHCTaHTbI

CBSA3M TMOJIS C BOJIHOBOAHOM JIMHMEH (HampuMmep, MCMojb3ys €MKOCTHYIO CBA3b KyOuTa €O
CBEPXMNpOBOAHUKOBOI  monockoi). [lpu  KakuX — MPEAroNoKEHUAX — MOKHO npeHedpeyb
MCKa)KEHUEM BOJIH B JIMHUM?

- Bo Bcex MCMOJb3yeMbIX B JMCCEPTALMM  TEOPETHYECKMX  MOJEIAX  OTCYTCTBYET
HepaJMallMOHHOE 3aTyXaHHe, CBA3AHHOE € peJlakcallkeil SHepru HCKYCCTBEHHBIX aTOMOB WK
rnotepeit oToHos B BonHOBoAE. Koraa 510 060cHOBaHHO?

[To pabGoTe UMeLOTCA 3aMeHaHus.

- Ipeanoxkenne «B COBPEeMEHHBIX K/IACCHMYECKMX MMPOLECCOpax, KaK M3BECTHO, pOJib
OUTOB MIpAlOT TPAH3MCTOPbI, a JoOble Apyrve (u3MyecKue peanusali NPAKTUYECKH HE
MCTIONB3YIOTCS» 3BYYUT JBYCMBIC/IEHHO, TMOCKOJIBKY B Ja/bHEHLIEM MPOBOJAMTCA aHAIOrHs
MesxkKLy GUTOM M KyOuTOM. Kak M3BeCTHO, «OUT» peanu3yercs ¢ MCro/ib30BaHHeM Tpurrepa (1sa
TPaH3MCTOPA, BKIIOUEHHBIX HABCTPEUY APYT APYrY), KOTOPbIH HAXOAUTCS B IBYX COCTOAHMSIX.

- Oneuatku: «Jlxo3zedcoHoBckasi» BmecTo Ko3edcoHoBekas crp. 19; «3apsnosas
SHEPrus» - BMECTO «KYJIOHOBCKas»; )KypHan « @usuka Teepaoro renay...

OTMeueHHble HEJOCTATKM He SBJSIOTCS OCHOBAaHMEM I COMHEHMs B JI0OCTOBEPHOCTH
pe3yabTaTOB JUCCEPTALIMU U ClIEJaHHbBIX HAa HX OCHOBE BbIBOJIOB.

3akiouenue

B wuenom, AaucceprauMoHHas paboTa  ABAAETCS  3aKOHYCHHBIM  MCCJE0BAHHUEM,
BBIMOJIHEHHOM Ha BBICOKOM Hay4HOM YypoBHe. Jluccepraumsi XOpouio W JOTHYHO HanucaHa.
OCHOBHbIE Pe3yJIbTaThl JMCCEPTALMKU OMyOJIMKOBAHBI B MEXKAYHAPOAHBIX HAY4HBIX W3JaHHMSX,



pekomeHpoBaHHbIX BAK, M Te3ucax MexayHapoAHBIX M BCEPOCCHHCKMX KOHpepeHLHid.
ABtopedepar auccepTalMd aaeKBaTHO OTpa)kaeT ee cojaepskaHue M BbiBoAbl. [lpoaenan
00JbIIOH 00BEM TEOPETHYECKHUX pAacCHeTOB, TMO3BOJISAIOLWIMN MOMYYUTh Jyullee MOHUMaHHUe
npoueccoB (OTOHHOrO TpaHcnopra B THOpPUAHBIX CTpyKTypax. Takke co3maH 3aien ajs
JAJIbHEMIIMX UCC/IeI0BAHMH, O YeM CBM/ETEbCTBYIOT ABe paboThl M0 AAHHOMY HaMpaBJIEHHIO,
onyOJIMKOBaHHBIE YKe MOCJIE a4l JUCCEPTALIMH B IMCCEPTALMOHHBIN COBET.

JluccepraumonHas pabora «KBaHTOBas ONTHKa MCKYCCTBEHHBIX aTOMOB B TMOPHHBIX
TBEPJAOTE/NbHBIX ~ HAHOCTPYKTYpax»  MOJHOCTBIO — COOTBETCTBYeT  TpeboBaHusam  BAK,
MpeabABISEMBIX K KaHAMIATCKUM JAucceprauusam, a ee aBtop, Uyiikun Osier AnekcaHapoBuu,
3aC/y/KMBAET MPUCYKICHHUS YYEHOM CTereHu KaHauaata (pU3MKO-MaTeMaTHYECKHMX HayK [0
crneyuraabHocTH 1.3.6 «OnTukay
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