OT3bIB
Ha asropedepar muccepranun Cennosa Cennamu Caxu6 ornpl «MakpOCKONMYECKHE
KBAHTOBLIE SIBJIEHUS B CUCTEMAaX JUKO3e()COHOBCKAX KOHTAKTOB, B3AUMOACHCTBYIOIIUX C
9IEKTPOMArHHTHBIM TI0JIEMY, [IPE/ICTABIEHHOH Ha CONCKAHME YUEHOH CTENEHN KaHIUIaTa
(pU3MKO-MaTEMATHYECKUX HayK 110 crenuansHoctd 01.04.07 «Du3uKa KOHIEHCUPOBAHHOTO

COCTOSIHHS»

AKTyaabHoCTh paGorbl. [IpeacTabnennas paboTa sSBIACTCS, CYAS MO COACPIKAHMIO
aBTOpepepara, UYUCTO TEOPETHUYECKUM HCCIICJOBAHUEM, MOCBSIICHHBIM B3aMMOJICHCTBHIO
CHCTEM JUKO3e()COHOBCKHMX KOHTAKTOB ¢ 9JICKTPOMATHUTHBIM 110JleM. B quccepTannu onucan
aHcaM61p TK03e()COHOBCKMX KOHTAKTOB B MHKPOBOJIHOBOH ITOJIOCTH M pEIIACTCS 3a7ada o
JBWKEHHH (DIIIOKCOHA 110 MACCHBY KBAaHTOBBIX PKO3€(DCOHOBCKUX KOHTAKTOB, YTO CBOAUTCS K
PACCMOTpPEHMIO paciuupeHHoH Mozenu Jluke. B pamkaX NPeICTaBICHHOTO MCCICAOBAHUA
OBUIO TIOKA3aHO CYIIECTBOBaHUE (Pa30BOr0O MEPEXO[a B CBEPXHU3IIYHATEIIBHOC COCTOSAHHE B
pacmmpenHodt Mozxenu [luke B IpHONMIKEHAN HEB3aMMONCHCTBYIOMIMX JBYXYPOBHEBLIX
cuctemam. [IpeacTaBiieHO ONMCAaHHe AMHAMHKM OOBIKHOBEHHON MoZenu J{uKe ¢ MOMOIIBIO
audpepeHIMaNbHBIX YPaBHEHHH, UMEIOMINX aHAIHUTHIECKOE PELICHUS B GyHKImIX SAK00H.
[IponeMOHCTPHPOBaHbI KBAHTOBBIE ) QEKTHI B IMHAMHKE (DIIFOKCOHA, HOMEIIEHHOTO B MaCCHB
napajuIeIbHBIX JK03e()COHOBCKMX KOHTAKTOB.

B paGoTe mnokasaHo, 4To B pacmmpeHHod Moxean Juke B npUOIHNKEHUH
OTCYTCTBYIOLIETO  HPSIMOTO ~ B3aMMOJEHCTBUSL  MEXKIY JABYXYPOBHEBBIMH  CHCTEMaMH
POUCXOIUT CBEPXU3ITyUaTeIbHBIH (Ha30BbId MEPEX0/ IPHU CTPEMIICHUH KOHCTAHTBI CBS3H C
I0JIOCTHIO (C PE30HAaTOPOM) K OeCKOHEYHOCTH. KBa3sHK/IaCCHYECKUE yPABHEHUS [IBHKCHUS B
0OBIKHOBEHHONW Moesd JIMKe MpeacKa3blBatoT OMEHMs II0JI B IOJOCTH, YTO COOTBETCBYET
COCTOSIHMIO «CBS3aHHON CBETHMOCTH». I1pOJeMOHCTPHPOBAHO BO3HUMKHOBeHHE OSddekra
Aaporosa—Kaepa 1 0I0XOBCKHX OCLIUIANME B TMHAMUKE (IIOKCOHA, ABUIKYIUErOCs B
MacCHBe IApaUIENbHBIX JKO3e()COHOBCKMX ~KOHTAKTOB C  BBICOKOH KHHETHYECKOH
HHIYKTUBHOCTBIO. TakuM 00pa3oM Moka3aHo, YTO IPH ONMpPEIEICHHBIX yCIOBUIX ITMHAMUKA
¢IoKCOHA MOXKET OBITH KBAHTOBOM, a HE KJIACCHYECKOH.

[TocTaBneHHBIE 3aJauyd W IOJYYECHHBbIE pE3y/IbTaThl HCCIICOBAHUA BAXHBI U1
CO3/IaHHUSI TEOPETUUECKUX OCHOB IIPH pa3pabOTKe NePCIEKTUBHBIX HCTOYHUKOB TEPArepLoBoro
W3dydeHHs ¢ MCronp3oBanueM OS(dQekrta CBepXNPOBOAMMOCTH. Bee BBINCONUCAHHDIC

pe3yJIbTaThl IIOJYUCHBI BIICPBLIC. B c¢Bsi3u ¢ aTUM AKTyaJIbHOCTh MCCJICJOBaHMA HC BBI3bIBACT

COMHCHHUAL.



Heasimu  paboTbl B [PEACTABIEHHOM [UCCEPTALUM  AB/SIHCH MCCICIOBAHUC
THHAMHUKK OOBIKHOBEHHOM Mozenu Jluke, mOMCK (a3oBOro MEpexoaa B CBEPXHU3JIyHaTCIbHOC
(CHHXPOHH30BAHHOE) COCTOSIHHE B PACIIMPEHHOM MOJENH Jluke ¢ OTCYTCTBYIOIIMM MPSIMBIM
B3aMMOJIECTBAEM MEXKIy IBYXYPOBHEBBIMH CHCTEMaMH M HCCIIEIOBaHME JMHAMHUKH
(piroKCOHa B IapasieIbHOM MacCHBE KBAHTOBBIX 1%03€()COHOBCKMX KOHTAKTOB.

JIU1st 5TOTO pelaJuch CaeIyomue 3a1a9u:

e [lokazaTb HEyCTOWYHBOCTH CHMMETPHYHOTO OCHOBHOTO COCTOSIHHA pacIIupeHHOM
mozent JUKe ¢ OTCYTCTBYIOIIMM IIPSMBIM B3aUMOJCHCTBHEM MEKIY IBYXYPOBHEBBIMH
CUCTEMAaMH, IPUMEHSISI METO/I HEKOMMY THPYIOLIHMX IIPEJICIIOB.

e [JoTyunTh M 3aTeM PELINTh KBA3UKIACCHYCCKUE yPABHEHHS IBIDKCHHA VI CPEAHIX
3HAYCHHH KBAHTOBBIX HAOMIOAAeMbIX B OOLIKHOBEHHOH Monenu [luke.

o IMonyunts >(pQexTupHpi notenuuan Ilaltepaca-Habappo s ¢rokcoHa B
napasielbHOM MacCHBe PKO3e()COHOBCKUX KOHTAKTOB M UCCIIEN0BATE €r0 IMHAMUKY.

Hayunasi HOBH3HA paboThl. ABTOPOM I10Ka3aHO CYIIECTBOBaHHE ¢azoBoro nepexona
B CBEpXH3/TydaTeIbHOE COCTOSHHE B PACLIMPEHHON Mozenu JIMKe ¢ OTCY TCTBYIOIIMM IPAMbIM
B3aMMO/ICHCTBAEM MEKIY JBYXYPOBHEBBIMH CHCTeMaMu. Tarske UM HCCIE0BaHA THHAMHUKA
OB BIKHOBEHHOM Moiesn JIMKe, OMMCAHO COCTOSHUE «CBSI3aHHON CBETUMOCTHY. 1I0Ka3aHo, 4To
BLICOKAS KHUHETHYECKas WHIYKTUBHOCTL MAaCCHBA MapajUICJIBHBIX JOKO3e()COHOBCKUX
KOHTAKTOB IIPHBOIHT K CKATHIO (DIFOKCOHA H BOSHUKHOBEHHIO KBAaHTOBOM (He KJTacCHYeCKOM)
JMHAMHUKH TaKOTO (PIIIOKCOHA.

B auccepTalOHHON paboTe Npe/ICTaB/IeH psii OpUTHHATBHBIX Pe3yJIbTaTOB:

e [lokasano cyliecTBoBaHHe (a30BOTO Mepexoa B CBEPXU3IIydaTeIbHOE COCTOAHHUE

B pacIIMpeHHON Mozenu Jluke ¢ OTCYTCTBYIOIIMM IMpSMbIM B3aMMO/ICHCTBUEM
MEK/Y JBYXYPOBHEBBIMH CHCTEMaMHU.

e B KBa3sHKIACCHYECKOM MPHONMKEHHM IOJYYEHbl YpPAaBHEHUS [BIWKCHUS B
0OBIKHOBEHHOU Mozen JluKe, HOMyCKaloIMe aHAIMTHYECKoe pemiexne. Takue
ypaBHEHHSI OIMCHIBAIOT COCTOSIHME «CBSI3aHHOH CBETMMOCTH», IPH KOTOPOM
MPOUCXOIUT IIEPHOANYECKUH 0OMEH SHCPIUH MEIKIY (OTOHHBIM KOHJIEHCATOM B
[IOJIOCTH U ABYXYPOBHEBBIMH CHCTEMaMH.

o Ilpemnoxken crnocod MOCTHIKEHHS BBICOKOH KMHETHYECKOH WHIyKTHBHOCTH B
Tapasie bHOM MacCHBE KBAHTOBBIX JUKO3€()COHOBCKUX KOHTAKTOB, YTO MPUBOAUT
K BO3HMKHOBEHHIO KBAHTOBOH JMHAMHUKH MarHUTHOTO ()IIOKCOHA, 3aXBAaUYCHHOIO

maccuBoM. Orucana MaKpOCKOTIMUeCcKasi KBAHTOBAas JMHAMUKA (IIFOKCOHA B JIBYX



KOH(HUIYpanusX MacCuBa: JUIMHHOM JIMHEHHOM H KOPOTKOM KOJIEIIEBOM. B nepsom
cilydae IMOKa3aHO CYyLIeCTBOBaHHE OIOXOBCKUX OCLMJUIAIAN, BO BTOPOM —
sdpdexra Aaponosa-Karepa.

Hayynass ¥ NpaKTHYeCKasi 3HAYHUMOCTH paborer Cennosa C. C. coCcTOMT B
omucanny (asoBOrO TMepexona B PaCIIMPEeHHOH mosenu Jluke ¢ OTCYTCTBYFOIIMM MPAMBIM
B3aMMOIEHCTBUEM MEWKIY JBYXYPOBHEBBIMH CHCTEMaMH, YTO SBJIACTCSA HOBBIM pe3yJIbTaTOM
1 OTBEUAeT Ha OTKPBITHIH BOIIPOC O CYILIECTBOBAHUU B JAHHOHM CHCTEME CBEPXHU3/TYHaTE/IbHOTO
(asoBoro mepexosa. Brepsble JMHAMHKA OOBIKHOBEHHOHW —MOJCTH Jluke omnucaHa
VpABHEHHMSAMH, IOITYCKAIOMIMMH aHATHUTHIECKOE PEIICHUC. [IpetoxeH cIocod MOIy4eHHS
KBAHTOBOW JHHAMHUKHU (IIIOKCOHA B IapajjieIbHOM MacCHBE KBAHTOBBIX JOKO3e(COHOBCKHX
KOHTAKTOB, TEOPETHYECKH IOIydYeHa BPEMEHHA s 3aBUCHMOCTL HANPSDKCHUS B JUTHHHOM
JMHEHHOM MACCHBE, a TakyKe BOJbTAMIIEpHas XapaKTepUCTHKAa KOPOTKOTO KOJLLUEBOTO
MaccuBa. Pe3yIbTaThl TOBOPAT O CyLIECTBOBAHUH UMEHHO KBAHTOBOH TMHAMUKH ¢1rOKCOHA, a
He KJIaCCHYECKOM.

JlocTOBEPHOCTEL H 000CHOBAHHOCTH IOJTYYCHHBIX PE3YJILTATOB SBJACTCA CICACTBICM
IpPUMEHEHUsT COBPEMEHHBIX ~METOIOB  HMCCJICIOBAHMA, YCTOMYUBOCTBIO  BBISBJICHHBIX
3aKOHOMEPHOCTEH, ~ COMOCTABUMOCTLIO — PE3yJITATOB  C  JAHHBIMH  JPyTHX  dBTOPOB,
a/IeKBaTHOCTBIO TEOPETHUECKHUX MOJIETICH.

OCHOBHBIE Pe3y IbTATbI PaboThI aBTOPa arpoOUPOBAHDI HAYTHBIM COOOIIECTBOM Ha
POCCHHMCKAX HAayYHBIX KOH(EPEHIHSX 1 CeMUHApax, onyOnMKOBaHEL B 3 paboTax, Kaxaas U3
KOTOPBIX BXOJHUT B II€PEYEHb JKYpPHAIOB, PEKOMEHIOBAHHBIX BAK. Pesynbrarsl paboTel
BHOCST BKJIAZ B MCCIEIOBAHHMS pAclIMpeHHOW Monenu Jluke ¥ KBAaHTOBOM MHAMHKH
MArHETHOTO ()JIFOKCOHA B TTAPALIe/IbHOM MacCHBE KBAHTOBBIX JDKO3e()COHOBCKUX KOHTAKTOB.

ABTopedepar AHMCCEPTANMOHHOI  padoTbl  NOJHOCTHIO  COOTBETCTBYCT o8
coepianuio. OH HAIMCAH SCHBIM A3BIKOM C 0CTATOYHBIM KOJIMHYECTBOM MJITFOCTPATUBHOTO
rpaMYecKOro MaTepuaa, HOSCHSIOMIEro MOy YCHHbIC Pe3yIbTaThI.

K coxanenuio, paboTa He JHIIeHa OlPEe/IC/ICHHBIX HEAOCTATKOB.

3 marepuanoB asropedepara HE ACHO, MPH KAKMX TEMICpaTypax BO3MOKHBI
nosy4yeHHble S(Q(EKTbl, YYHTHIBAIOTCS U TEPMOJMHAMHUICCKUC GrykTyaluu, U B KakKoH
06J1aCTH IKCIIEPUMEHTAIBHBIX [IaPaMETPOB BO3MOKEH MOUCK NpE/ICKa3aHHbIX s¢pdexTon. He
yKa3aHbl TEOPETHYECKHE H/WJIM TPAKTUYECKHE OrpaHuyYCHHsS Ha THCIIO JK03e(DCOHOBCKHUX
KOHTAKTOB B HCCIIELYEMBIX CHCTEMAX U XapaKTePHBIE YACTOThI M3 00/1aCTH dKCTIEPUMEHTAIBHO
peanu3yeMbIX apamMeTpos. He sCHO TaksKe, 10UeMY TS 0Ty YeHH s O0MBIION HH/ KTHBHOCTH

SSYEHKH MCIIOJIL3YETCsI LEIOYKa II)KOBGq)COHOBCKHX KOHTAKTOB, a HE€ OJMH KOHTakT C



[O/IABJICHHBIM KPHUTHYECKMM TOKOM, YTO IO3BOJISICT TAKKE MOJYYHUTH BBICOKHC 3HAYCHUA
WH/IyKTUBHOCTH.

MIUmoCcTpaTUBHOMY MaTepralty He MOBpeIriH Obl CIeIyolue yTOYHEHHsI/TIOIPABKH.
B noamucu kK Puc. 7 ymomuHarotcss GYHKIHH cn M dn, KOTOpBIE MPEIBAPUTCIBHO HE
onpeesensl B Tekcte. Ha Puc. 9 (crpaBa) Ha NPUHLUITHATEHOH CXeMe KOJIBIIEBOM CTPYKTY PbI
reHepaTop — NOTEHIWANa  INPEACTABIEH  MCTOYHHKOM  IOCTOSHHOTO  HAIpPKCHHA
(rabBAaHMYECKAM HJIEMEHTOM), BKJIIOUEHHBIM IOC/IEJOBATENBHO ¢ KOHACHCATOP Cg, uro
JIAIIEHO (PU3MYECKOT0 CMBICTA. B 1e710M MOHATHO, YTO Ta CXeMa — JIMIIb HarJIA1Has MOIC/Ib,
a B ypaBHEHHUSX [IBIDKCHHs HCTOYHMK IOTEHLMANa, CKOPee BCEro, 3a/aH MapaMeTpHieCKiIM
oGpasom. Ha Puc. 13 mokasanbl BoJIbTAMITEpHAs XapaKTEPUCTHKA i 0JI0XOBCKME OCLMIIISIUN
pa3HOI YacTOTHI, IpUdeM GOJIbIIAs YaCTOTA OTHECCHA K TOUKE ¢ MEHBIIMM HAaNPKCHUEM Ha
JUK03eCOHOBCKUX KOHTAKTAX, YTO COOTBETCTBYET MEHBIICH YacTOTE BBIHY K/IAIOIIEH CHIIBL.
Takoe COOTHOIICHHE HEOUEBHAHO, M B ONHCAHME DHUCYHKa ClefoBaio Obl 100aBHTH
KOMMEHTApHH.

[lepeuncieHHple 3aMeYaHWsi He BIUAIOT HA OOLIYIO TOJOKUTEIBHYIO OLEHKY
JMCCePTALIMOHHOM paboThI, BEITOJHEHHOH Ha XOpOLIeM HayYHOM ypOBHE.

3aksouenne. CuuTaro, 4To Auccepranuonnas padora Cennosa Cennamu Caxud oIkl
«MaKpOCKOITHUECKHE KBAHTOBLIE SIBICHUS B crcTeMax JK03e()COHOBCKUX KOHTAKTOB
B3aMMO/ICHCTBYIOIMX ¢  BNMEKTPOMATHATHBIM  IOJNeM»  YJOBJIETBOPSICT —TPEOOBAHUAM
[onoskenus © [OpSAKE TpUCYKIAeHWs — ydeHplXx —cremened B HammonanbHOM
HCCIIe0BaTeNbCKOM  TeXHomorndeckoM yHuBepcuteTe «MMCuC», mnpeapsBiseMbIM K
KAHTMIATCKIM [MCCEpPTALUSM, a ee aBTOp 3ac/y)KHBACT HPUCY/KAEHHS HCKOMOH yUCHOH
CTETIeHH KaH[uaaTa (QH3MKO-MaTeMaTHyecknx Hayk mo cmemuanbHoct 01.04.07 «Du3uka

KOHACHCHPOBAHHOI'O COCTOSHUS .
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