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OT3hIB

BeylIen Oprasu3aiuu Ha IHACCEPTAITUIO J1. iy Bapanoga
«Ilornmoutenvie u reHepaiys cBeTa B IIA3MOHHBIX KOMIIO3UTAXY, MPEACTABICHHYIO
Ha COMCKaHWE YYEHOW CTeleHM KaHAuAaTa (GH3MKO-MaTeMaTHYeCKUX HayK IIO
crienmanbroCTH 01.04.13 — Onexkrpodusuka, 31IeKTpohU3HIeCcKre YCTaHOBKH

Huccepranmonnas pabora JI. I'. BapaHoBa mocBsieHa TeOpeTHYECKOMY 1
9KCICPUMEHTAIBHOMY HCCIEHOBAaHUIO DPAa3IMYHBIX 3amad HaHoonTukud. Ocoboe
BHUMaHUE YJCJICHO B3aMMOJEWCTBHMIO 3JIEKTPOMArHUTHOTO W3JIYYEHMS C
TIOTJIOMIAIOIUMY CPelaMU ¥ TeHEPAIUH JIA3ePHOT0 U3IIyIeHHs B HAHOCTPYKTypax.
O dexTUBHOE MOTIOMIEHHE HIEKTPOMATHATHOTO HU3TyIeHHs SBISETCS KIIOUEBBIM
aCIeKTOM Ul OOJNBIIOrO KOJIMYECTBA aKTYaJIbHBIX MPHKIAAHBIX 3aIad, B IHCIIO
KOTOPBIX BXOJUT pa3paboTka PagUOIIOTIOIIAOIITIX ITOKPBITUH,
(oTomeTeKTUPOBaHHE ¥ (OTOBONBTANKA, TIEHEPAMs TOPAYMX IJEKTPOHOB W
6rodoTonrKa. MUHMATIOPH3ALUS JIA3€PHBIX WMCTOYHHMKOB 1O CyGBOIHOBOIO
Macmraba TarKe SBIAeTCS BOCTPeGOBAHHON 3amauell B CBeTe pa3IMUYHBIX
IPUKJIAIHBIX NPUMEHEHUH, KaK HalpuMep CO3JaHHMe ONTHYECKUX KAHAJIOB CBSI3H
MEXNy 3JICKTPOHHBIMH KOMITOHEHTaMH M TOMOrpadus OMOJIOTHMYECKUX TKaHEH u
OTJIEIBHBIX KJIETOK.

Braromapst pa3BuTHIO HAHODOTOHUKH U METOJOB IIPOU3BOICTBA OITHIECKHX

HaHOCTPYKTYP, OTKPBIBArOTCSI BO3MOXXHOCTH IIO0 CO3JaHHUIO COBCPIIICHHO HOBBIX
1



9JIEKTPOMAarHUTHBIX IIOTTIOTUTEIEH u HaHOJIa3€POB. IloBenenue
HaHOCTPYKTYPHPOBAaHHBIX 3JIEKTDOMarHUTHEIX CHCTEM MOXET 3HAUUTEIbHO
OTINYATECSA OT 3aKOHOMEPHOCTEN, U3BECTHBIX IS KIIACCHYECKUX ITOTJIOTHTENEH U
nazepoB. llosTomy s3amaum, pemenHble B jguccepramum JI. I bapanoga,
0e3yCI0BHO, SBISAIOTCS AKTYAdbHBIMH.

Jluccepranms COCTOMT W3 BBENEHMS, 5 IJVaB, 3aKIIOUEHHS M CIIMCKA
JIUTEPATYPHL.

Bo BBeneHum o06CYyXHAIOTCSI aKTyalbHOCTh, HOBH3HA, JIOCTOBEPHOCTh U
[IPaKTHYeCKas NEHHOCTh IIONyYEeHHBIX Pe3yJbTaToB. Takke 0OCYXKTAIOTCS LENH
HCCICNOBAHNS, NIPUBENCHE] IIONOXKEHUS, BEIHOCUMbIE Ha 3allUTy, U IIyOIHKAINH
II0 TEME IUCCEPTAITHH.

Ileppast rmaBa wmmeeT 0030pHBIE xapakrep. B Hell mpuBexeH 0630p
JATCPAaTypel II0 TeMaM, 3aTparMBaeMbIM B JIUCCEPTALMH: ITOTJIOTHUTENISIM
SIIEKTPOMATrHUTHOM SHEPIMH, HAHONA3epaM U CYNEPOCIIATIIAIIIIM.

Bropas rmaBa moCBsINeHA H3yYEHHIO PACIPOCTPAHEHHS U3IyYEeHUs u
TIOITIOMICHHIO CHJIBHO aHM3OTPOIHBIMH CpelaMd M MeTaMaTtepuanamu. M3yden
3aKOH TUCTICPCHH IIIA3MOH-TIONPUTOHA, PACIPOCTPAHAIOLIEr0Cs 10 MOBEPXHOCTH
MeTamarepuala W3 ~MeTaIMYeCKMX MpoBonodek. IlokasaHo, duro Ipm
OIPEACNICHHBIX  IlapaMeTpaXx TeH30pa  JUSIEKTPHYECKONM  [POHMIAEMOCTH
OIHOOCHOH Cpebl ILIa3MOH MPEBPAIAeTCs B INIOCKYIO BOJHY, NAJAlOLIyI0 6e3
OTPAXXCHHU Ha MOTJIOMAIMIN aHH30TPOIHbIN MaTepran (IIox yrioM BprocTepa).
sIBIEHME IIOJHOTO IOIJIOIIEHHS OJHOOCHOM cpemod OOHapy>XeHO aBTOPOM
AUCCEPTALlK B SKCIIEPUMEHTE C HCIIOIB30BAHUEM TeKCarOHAIBHOIO HUTpUIa 60pa
— BaH-ZIeP-BaallbCOBCKOIO KpHUCTaJlIa, OOJANAOIIero CHIBHONW aHM30TPOIHeil B
HH(PaKpacHON 06JaCTH YacTOT.

Tperpst rmaBa mOCBANEHA HCCICLOBAHUIO HAHOIA3EPOB. IIpencrasiena
YIIPOIeHHAs (“urpymeunas”) MOJEJb crasepa, OCHOBaHHas Ha
SJICKTPOTMHAMHMYIECKUX YPABHEHHUAX, KOTOpasi OIUCHIBAETCS €r0 IOBENEHHE BBIIIE
ropora reHepanuy. Mozens BepHO OIMCHIBAST KOMIIEHCAIIHIO KOYIIEBbIX IOTeph

YCHIICHHEM U CHHXPOHU3AIIUIO JIA3€pHBIX OCHWUIALMM BHEIIHHUM IIOJIEM.



PaccmarpuBaeTcs  HaHOmasep, He  CONEPXKAIIUM  BBICOKOMMCCHUIIATHBHBIX
IIa3MOHHBIX METaUIOB — CyOBONHOBas YaCTWIld W3 MaTe€PHalla C BBICOKHAM
KO3 GUIIMEHTOM IIPENOMIICHHS, OKPYKEHHAs YCUIMBAIOMIeH Cpeoit.

YerBepTas InaBa IOCBSINEHA WU3YUEHUIO AKTHBHBIX MATHUTO-OITHYECKHUX
HaHOCTPYKTYp. PaccMOTpeHBI jasepHble MOABI MAarHHTO-ONTHYECKOIO CIIasepa,
IPENCTABIISIONIEr0 Cco00M cHCTeMy W3 MAarHHTO-ONTHYECKOH IIa3MOHHOM
9acTHULBI, OKPYXEHHOW  ycmiuBamomed cpemoii. Tarxke  HMcciemoBaHO
pacmpocTpaHeHHe COOCTBEHHBIX MOJ II0 IUIa3MOHHOM MAarHHUTO-ONTHYECKON
IIEPHOJMIECKON IEMIOYKe YacTHIl. TeopeTHYecKd IPEeNCKAa3aHo pacllelIeHue
COOCTBEHHBIX [WIIONBHBIX MOJ LEHOYKH BCIEACTBHE MATHUTO-OITHIECKOrO
sbdexra, mnpuBomAmee K (apameeBCKOMy BpAINEHMIO, W  HCCIEIOBAHA
BO3MOXXHOCTb KOMIICHCAIIMK [DKOYJEBBIX IIOTEPh C IOMOINBIO YCHIIMBAIOIIEH
CpenEbl.

IlqTast r7aBa MOCBSAINEHA HCCICNOBAaHWIO (uU3MYecKHX 3(PQEeKToB,
oOycioBieHHbx cynepocnmmmiumamy  (Beppu). B wactHOocTH, GBLT TOIy4eH
BEChMa HHTEPECHEIN TEOPETUYECKUN Pe3yIIbTaT, 3aKII0YAOIIUICT B BO3SMOKHOCTH
BO30OYXKIEHUsI JIByXYPOBHEBOM IHIIONBHOM CHCTEMBI CYIEpOCIMIIIHDPYIOLIIM
UMITYJIbCOM. Taxoxe UCCIIeyeTCs BO3MOXXHOCTB reHepaIuu
CYNEPOCHMIIIUPYIOIIUX CUTHANOB Ha BBIXOJE HENMHEHHON CHCTEMBI, KOTOpas

B036y}K,IIaeTCﬂ ITagaroIuM rapMOHHYECKHUM II0JIEM.

B nwccepTanuu npecTaBiIeH psiJf HHTEPECHBIX HOBBIX Pe3y/JIbTATOB.

1. IIpomeMOHCTPHpPOBaHA SKCHEPUMEHTAILHO BO3MOKHOCTD TIOJTHOTO MTOTJIOMIEHHS
3IIEKTPOMAarHUTHOI'O M3JIy4YEHHUS B MHPPAKPaCHOM AHaIa30He 0e3 HCIIONb30BaHMUS
AECTPYKTUBHON HHTEP(QEPEHIMH C HCIIONB30BAaHHEM CHIBHO aHH30TPOITHOTO
KpHUCTaJlIa.

2. Iloxasano, 4ro cdepuuecKas HAHOYACTHIA W3 KPEMHHS MOMKET CIIyIKHTb
PE€30HATOPOM JJI1 pealu3aliy HaHojasepa. [lopor reHepanuu Takoro HaHonasepa
P ONTHMAIIBHOM BBIOOpE F€OMETPHUH MOXKET OBITh 3HAYUTENBHO MEHbIIE II0pOTra

reHepanuy IIa3MOHHOT'O HaHOJIa3epa.



3. IlpenckaszaHo pe3oHaHCHOe yBenwdeHue 3ddexra Dapames B mepHOIUUECKOM
IETI0YKe IJIa3MOHHEIX YaCTHUII, [IOMELIEHHBIX B MArHUTO-OIITHYECKYIO CPEy.

4. Teopermuecku IpelncKazaHa BO3MOXXHOCTh BO3OYKIOEHHS KBaHTOBOIO
U3JIy4YaTesls CYNepOCHMITIUPYIOIIUM UMILYJIECOM, BCE CIIEKTPAbHEIE KOMIIOHEHTEI
KOTOPOTO JIEXKaT HI)KE PE30HAHCHOM YacTOTEHI IIepexo/ia IBYXYPOBHEBOM CHCTEMEL.
5. IloxasaHo, 4TO IpU BO30OYXAEHUM HETHMHEWHOW OE3bIHEPIIHOHHON CHCTEMEI
rapMOHHYECKMM HH3KOYACTOTHBIM CHUTHAIOM MOXET IIPOUCXOIUTH TI'€HEepaIlus

CYIICpOCHIMIIMPYIOUICIO CUI'HAJIa Ha BBIXOAE CHCTEMBI.

JIOCTOBepHOCTb PE3YJIbTAaTOB IIOATBEPKAACTCA COBIIaACHHUEM
TCOPETUICCKHUX pvaéTOB C pe3yJibTaTaMU YHCJIICHHOTO MOJCIIMPOBAHHUs, a TAKXeE

MyOJIUKallisAMU B BEAyIIUX MUPOBEIX JKypHAJIaX.

Huccepraius He JTUIIeHAa HETOCTATKOB:

1. Tlpy ucclenoBaHWHU JIa3epHOM IeHepalld HE YYMTHIBAETCS JIOMUHECIICHIIUS
aKTMBHOM Cpezbl. YUYeT JIOMHMHECLEHIIMA MOXXeT IOBIHITH Ha OLEHKY Iopora
Ja3epHOM reHepaluu.

2. B rnmaBe 5 3amada 0 B3aUMOAEHCTBUU CYNEPOCHMILIHPYIOLIETO 3JIEKTPHUECKOrO
IO C JBYXYPOBHEBOHM [HUIIOJIBHOM CHCTEMOW pemaeTcss B IOIYKIaCCHYECKOM
IpUOIVDKEHUH, YTO O3Ha4aeT, YTO IOJie IOApa3syMeBaeTCs KIaCCHYeCKOH, a He
KBaHTOBOM BEJIUYHUHOM.

3. B ToM ke paszzene IpeanonaraeTcs, 4To o0HapyKeHHBIH 3G GEKT MOXKeT OBITH
II0JIE3E€H I KOTEPEHTHOIO KOHTPOJNS aTOMHEIX IepexonoB. OmHaKo, peaybHbIH
aTOM COJIEP)KUT OIPOMHOE YHCIIO IEPEXO0B C Pa3IMYHBIMU YaCTOTaMH, KOTOpbIE
OyIyT B3aMMOJAEHCTBOBaTh C HM3KOYACTOTHBEIMHA KOMIIOHEHTAMH HMIIYJIbCA U

MOT'YT U3MCHHUTH JUHAMHUKY UHTCPECYIOIICTO II€PEX0aa.

O,IIHaKO OTMCYCHHBIC HENOCTAaTKH HE YMaSIOT NOCTOMHCTB OUCCEPTAIXH,
BBIIIOJIHEHHOM .Ha BBICOKOM HAay4YHOM YpPOBHEC, H HX CKOpee cienyer

paccMaTpuBaTh KakK IIOXXEIIaHUsA JIA 6y,ZIy1_HI/IX HCCIIEeIOBaHUH.



Hucceprannonnas pabora JI. I'. DBapanosa sBiseTcs — 3aBepIISHHEIM
WCCIeI0BaHKNEM, IIOCBSIIEHHBIM aKTyalbHOW HAaydHON 3amade M COMAEepKaIlUM
OpUTHHANBHBIC pe3ynbTarTel. OHa IIOMHOCTBIO YAOBIETBOPSET 1.9 IOJNOXKEHHS
BAK o mopsnke HpucyXIeHHs YYSHBIX CTelleHel, a e aBTOp HECOMHEHHO
3aCIIy)KUBAeT IIPUCYXKICHUA YIEHON CTENIeHN KaHauaaTa hU3HKO-MaTeMaTHIeCKUX

HayK.

OrselB 3aciyman W ONOOpeH Ha 3acelaHuu JaGOpPATOPHH JIa3epHOI

cnexTpockonuu MucturyTa ciekrpockonun Poccuiickoii akaneMun Hayk.

Or3bIB yTBepXKIEH W ONOOpeH Ha 3acelaHWd CeMHHApa IabopaTopHu

cnektpockonuu HaHoctpykTyp MCAH 27.04.2016, mpotoxomn Ne 1.

3aB. 1a60paTOPHH CIIEKTPOCKOIIUY HAHOCTPYKTYD

MuctutyTa cnextpockomuu PAH,

npodeccop MOTU IO. E. JlozoBuKk
K.(.-M.H.

N TS
Hoxnucs 3as. naboparopuei 0. E. JIo30BHKAY R, 0 ot 2, 3aBEPSIIO

S0P 22cs,
Y4eHsIi cekperaphb SR

E.b. ITepmunoB

HuctutyTa cnexktpockonuu PAH

K.(b.-M.H.



JaHHBIE  Bemylled  opraHu3zamuu o  guccepTanmd —  DemepaabHOE
roCylapCTBEHHOE OIOJDKETHOE YUpexJIeHue Hayku VHCTHTYT CIEKTPOCKOITHH
Poccuiickoit akageMuu HayK

ITourossii agpec: 142190 r. Mocksa, 1. Tpournk yin. ®@usndeckas, 5 HHCTHTYT
criektpockornuu PAH

Tenedon (padounii): +7 495 851-0579

OnexTpoHHas mmoura: isan@isan.troitsk.ru

I[aHHBIe JIA11a, IIOAITHMCaBIIIeTrO OT3hIB:

3aB. 1a60paTOPHUHU CIIEKTPOCKOIINH HAHOCTPYKTYP VIHCTUTYTa CIIEKTPOCKOIIHH

PAH, npodeccop MOPTU, k.¢.-m.H. FO. E. JlozoBuK

ITouroseiid agpec: 142190 r. Mocksa, r. Tpounxk yn. ®@usudeckas, 5 HHCTHTYT
crexktpockonuu PAH

Tenedon: +7 967 175 56 39

OnexTpoHHas nmouta: lozovik@isan.troitsk.ru

JlaHHBIE y4EHOTr0 CeKpeTapsi OpraHu3alyu:
VYyenslii cexpetaps MucTHTYTa criekTpockonuu PAH, . ¢.-m.H. E. b. IlepmunOB

IToutoseiil anpec: 142190 r. Mocksa, r. Tpourk yn. ®@usudeckas, 5 WHCTHTYT
cnekrpockonuu PAH

Tenedon: 8(495)851-02-21

OneKkTpoHHas moyTa: isan@isan.troitsk.ru
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