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obuLMaTbHOTO OmNMoHeHTa Ha auccepraumio JleByenko Eropa Ajexcanaposuua
«JluHamuka Monekyl B TOHKOM TUiéHKe Cgy Ha MOBEPXHOCTH MOITyNPOBOIAHUKOBY,
MpeCTaBIEHHYIO Ha COUCKaHHEe YUEHOI cTeneHH KaHauaaTa GU3HKo-MaTeMaTHIeCK1X

Hayk ro creuuanbHocTd 01.04.07 - hu3uka KOHAEHCHPOBAHHOIO COCTOSHUS

AKTYajJIbHOCTh Te€Mbl IHCCEPTANHH

JluccepranronHas pabdora E.A. JleBueHKO MOCBSIIEHA JKCIIEPUMEHTAILHOMY
M3Y4YEHUIO AMHAMUKU Monekyn ¢ymiepeHa Cgq B COCTaBE MOHOCJIOMHBIX IUIEHOK Ha
nmoBepxHOCTH WO,/W(110) B pa3nuyHbIX yCTOBUSX.

B nmocnenHee BpeMs nposiBaseTcss OONBIION HMHTEpPEC K - CO3/aHMIO
ITOJIYIPOBOTHUKOBBIX MPUOOPOB Ha OCHOBE OTAENBHBIX MOJEKYJI. DTOT HHTEPEC
o0ycnoBineH HEeOOXOIMMOCTBIO YMEHBILEHHUS pa3MEpOB OT/IEJIBHBIX KOMIIOHEHTOB
TMOJIYIPOBOIHUKOBBIX ycTpoicTB. Kanauparom Ha poib 0a30BOH MOJEKYJIBl UL
(bopMHpOBaHHMS TaKWX YCTPOMCTB paccMmarpuBaercs Monekyna (ymiaepera Cqp.
OTKpBITBIM ~ OCTAéTCs BOMNPOC HAAEKHOCTH TpaH3UCTOpoB Ha ocHoBe Cgy.
Wccnenosanue cTaOUABHOCTH paboThl NOAOOHBIX YCTPOMCTB SIBISIETCS BEChbMa

aKTyaJTbHBIM.

CrpykTypa auccepTaniu H e€ OCHOBHOE COJepaKaHHe

JluccepTalysi COCTOMUT M3 BBEAEHMS, LIECTH IVIaB, BKIIOYAIOLIUX OINMUCAHHE
METOJUKH JKCIIEPUMEHTA, OCHOBHBIX BBIBOJIOB M CIHMCKAa LIUTHPYEMOW JIMTEPATYPHI,
BKJroyaromero 91 ucrounuk. O6mmii 06bEM pabotsl coctasisier 89 crpaHull, B TOM
yucne 42 pyucyHKa.

Bo BBeieHHH 000CHOBaHa aKTyalbHOCTh TEMBbI, CTETIEHb €€ pPa3paboTaHHOCTH,
TMOCTaBJIEHbl LM M 3aJaddl ¥ OTpakeHa Hay4Hasi HOBU3Ha HccienoBaHuit. Omnmcan
oObekT wuccnenoBaHui. [IpuBeneHBl TNONOKEHUS, BBIHOCHMMBIE Ha 3allUTy, HX
anpobanusi Ha pa3jIMYHBIX Hay4yHbIX KOH(pEpeHUHUsX, MNyOIMKauusX B Hay4HbIX
KypHamax.

B mnepBoit rmaBe npuBeA€H IMTEpaTypHbIH 0030p MO TeMe HCCIeIOBaHMUS.




Vka3zaHsl pe3ysbTaThl paHHUX pPaboT u3yyeHuto cBOHCTB MoneKynsl Cq B 00BEMHBIX
KpUCTA/IaX ¥ TOHKHX MIEHKaX. [TpencraBnensl pe3ynbTaTthl pabOT MO H3YYEHHIO
dazoBoro BpamiarensHoro mnepexoja B IuéHke Cgo, opueHTanmu mnénka Cg Ha
TOUIOXKKE, pa3In4Mid 110 IpKOCTH u3o0paxenuit Mmonekyn Cq Ha CTM n3obpaxeHusx.

Bo BTOpOI#i IM1aBe onucaHa METOAMKA UCCIIEIOBaHUs TOHKHMX TUIEHOK (yiiepeHa
Cgo — CTM. IlpuBeneHsl OCHOBHbIE CBEJIEHHS O MPHHUMUIMAX paboThl CKAHMPYIOILETO
TYHHEJILHOTO MHKPOCKOIIa M pexuMax CckaHupoBanus. OnucaHbsl MNpOLEIYpbI
MOJITOTOBKH MOJUTOKKHU 1151 GOPMUPOBaHUS INIEHKU (yILIepeHa.

B TpeTheii 1maBe mNpHBENEHBI pe3yibTaThl HCCIEJ0BAHUS ITOBEPXHOCTHU
WO,/W(110) cKaHMpYIOIIMM TYHHEJIbHBIM  MHKpockoroMm. OTmedeHo, 4YTO
NpeUIoKEeHHAs: paHee MOJIeNb MEPUOINYECKON CTPYKTYpbl MOBEPXHOCTH MOIOXKKU He
KOppeUpyeT ¢ pe3yJbTaTaMU JKCIIEPUMEHTAIbHOTO MCCIIEN0BaHUs, TIPOBEAEHHOIO B
naHHo# pabote. ITokaszaHO, YTO NpOSIBIEHHE TNMEPUOAMUYECKUX DPSIOB M KaHABOK Ha
nosepxaoctd WO,/W(110) BbI3BaHO 3/1€KTPOHHOM CTPYKTYPOH MOIIOXKKH.

B yerBéproii rmase orpaxeHsl pe3yasratl CTM uccnenoBanuii OpUeHTaLUH
MoHocnoiHoi mnéHku Cq Ha moBepxHocTH WO,/W(110), a Takke pe3yabTrarsl
MCCIIeJOBaHUM MPaHUIIBI ABYX Pa3HOOPHEHTHPOBAHHBIX IOMEHOB. BbII0 MOKa3aHo, 4TO
CYLIECTBYET JIBE€ OpPUEHTALIMU MOHOCIONHHON minéHku C60, KoTopble MOATBEPKIAIOTCS
pacyéraMu 3Hepruu ajacopdbuuu mozaenu kiacrepa moinekyn Cgy Ha NEpHOJAMYECKOH
CTPYKType TMOMIOXKKH. Baonb rpaHuubsl  pasHOOPUEHTUPOBAHHBIX  JIOMEHOB
HaOJIONATMCh MOJIEKYIIBI, JeKOpPUpPYIoIHe nAedeKThl CTPYKTyphl TUIEHKH (dyniepeHa.
[IposiBneHne CTaTUYHBIX MOJIEKYN CBS3bIBAETCS C MOBBIIEHUEM HaBIeHHs B 001acTH
nedeKToB M, KaK CIeICTBHE, IMOBBILICHUEM TeMIepaTupbl (a3oBOro BpalllaTeIbHOTO
nepexona.

B nsaroii maBe onucaHel npuuvHbl obpasoBanus Ha CTM wu300pakeHMAX
KJIaCTEpOB MOJIEKYJl C pa3MBITOM BHYTPEHHEH CTpyKTypo#. VYkazaHa mNpU4YHHA
MU3MEHEHHsI TpaHULl 3TUX KiacTepoB BOo BpeMeHH. OmnpezneneHbl 3HEpreTuyeckue
MapaMeTpsl MepekitodeHns Monekynsl Cqy MEXIY ABYMS OPUEHTALHMSIMU Ha OCHOBE
9KCIEPUMEHTAJIbHBIX JaHHbBIX.

B mectoif rmaBe ykazaHbl pe3yiabTaThl HCCIEJOBaHHMU MPUYMH OOpa3oBaHMs




rpajgalii 1Mo SpKOCTH MOJIEKYJ Cgo Ha CTM m300paxkeHHsIX. YKa3aHO, 4TO APKUM
MOJIEKyJ1aM COOTBETCTBYET OTPHUILATEILHO 3apsKCHHOE COCTOAHME MOJIEKYJIbI, TEMHBIM
— geiftpanbHoe. [Ipe/UIOKeH MEXaHH3M Mepexo/ia 13 APKOTo COCTOTHIA B TEMHOE: TIpH
M3MEHEHNH 3apsI0BOro COCTOSHUST MOJIEKYIIbI TPOHCXOIUT eé nepekJroueHue 13 h-p B
h-h opueHTalMI0 OTHOCUTEIHHO MOTOKKH.

B s3axmoueHHd cOpPMYTHPOBaHbl OCHOBHBIE PE3YJIbTAThI McCreJOBaHHuH,
KOTOpBIE 3aKIIIOUAIOTCS B CIIEAYIONIEM: Ha OCHOBAHMA HonpIoro oopEMa Momy4eHHbIX
OPUTHHATBHBIX KCIIEPUMEHTAIIBHBIX PE3yJIbTATOB BbIABICHI 0COOEHHOCTH AMHAMHUKH
ornenpupix Monekyl Cgy B COCTaBe MOHOCTOWHBIX TUICHOK Ha TOBEPXHOCTH
WO,/W(110).

Cpemu JOCTOMHCTB pabOThl CIEAYeT OTMETHTE yETKOCTh MOCTAHOBKM 3a/1a4H,
HONHOE OBOCHOBAHME €8 aKTYalbHOCTH, MCIONB30BAaHHME COBPEMEHHBIX METONOB H

PUOOPOB UCCIIEJOBAHMS TOHKUX TLIEHOK ¢bynnepeHa.

JlocTOBEPHOCTH U 000CHOBAHHOCTH Pe3yJ/IbTATOB
OuennBas paboTy B LEJIOM, MOXKHO 3aKIIFOUHTh, 4TO JIMCCepTaLHs BBIMOJIHEHA

HAa BBICOKOM OJKCIIEPMMEHTAJIBLHOM YPOBHE M MpPEICTaBIACT co0oi 3aKOHYEHHOE
HayqHOe McCieloBaHMe. Marepralsl JMCCEPTaliH H3TOKCHBI B 4y&TKOM W SICHOM
MaHepe. UncreHHbIe OLEHKH HAXOIATCS B XOPOIIEM COOTBETCTBHH € IKCIIEPUMEHTOM,
a psil pe3y/bTaTOB COMacyeTcst ¢ IaHHBIMM APYTHX aBTOPOB. OCHOBHBIE Pe3yJIbTaThl
[MCCEepTaly TIPOILTH HEOOXOMMMYIO anpobanuio: OHM OMyOJNMKOBaHbI B BEAYIINX
)KypHaJiaX, HEOJHOKPArTHO [OKJablBaMCh Ha POCCHICKMX M MEXIyHapOIHBIX
koH(epeHLmsax. [TomyueHHbIE PE3yNIbTaThl HMEIOT 60bIIOE HAYYHOE W MPaKTHYECKOoe
3HayeHue Ui JaJIbHEHIIEero pa3sBUTHA OTHOMOJIEKYJIIDHOM ~ HAHOJJICKTPOHHKH.
Asropedepar auccepTaluMu J0CTaTOYHO TONHO W TOYHO PACKphIBACT coiepKaHue
paboThI.

3ameuanusi no padore
HenoctaTku paboThl, O MOBOAY KOTOPBIX MOXHO CJHeNarh 3aMeHdaHus,

3aKJTIOYAIOTCS B CIEIYIOLIEM:
1. 3arolOBOK JMCCEpTAllM{ He B IMOJIHOH Mepe OTpakKaeT eé comepikanue. Bmecro

}’K&BaHHOﬁ B 3arojIOBKE HCCIeloOBaHUsA IHMHAMHUKH MOJICKYI Cﬁ[j Ha TMOBEPXHOCTH




TOJYIIPOBOIHMKOB, HCCJIEJOBAaHUSA TPOBOAWIMCL HA MMOBEPXHOCTH TOJBKO JIMIIb
WO,/W(110). |
2. Ha rpaduxke, mpeacTaBjieHHOM Ha pUCyHKe 6.5 NpeNCTaBIE€HO Majioe KOJIHYECTBO
9KCTIEPUMEHTAIBHBIX TOYEK.

3. IlpucyteTByior opdorpapuieckue omMOKH, HeyaadHble HOPMYITHPOBKH.

VYka3aHHbIE 3aMeYaHusl, TEM HE MeHee, He U3MEHSIOT O0IILyI0 MOM0KHUTENIbHYIO OLEHKY
JAMCCepTaLUH.

[IpencraBineHHbIE pe3ysbTaThl MCCIIEIOBaHUH JIeBueHKO Eropa
AneKkcaHIpoBHYa XapaKTepH3ylT ero Kak KpanuduuupoBaHHoro yuénoro. Ero
nMccepranuonHas pabora «/luHamuka Monexyn B ToHKo#H miuénke Cgy Ha MOBEPXHOCTH
TTOJIyIPOBOIHMKOBY» NPEICTABIsAeT [IyOOKOe Hay4yHOe HCCIeN0BaHHe, HOBH3HA U
JIOCTOBEPHOCTh KOTOPOTO HE BBI3bIBaeT cOMHeHMH. [lo 00BEMY, HayYyHOMY BKJIANy M
dopMe mpeacTaBIeHUs TONYYEHHBIX PpE3yNbTaToB, paboTa COOTBETCTBYET BCEM
tpeboBanusaM, npeabssisiembiM [Tocranosnenus [Ipasurenscrea PO or 24 centabps
2013 r. N842, npenbsBIsSEMbIM K JUCCEPTAlLMAM Ha COUCKAHWE YYEHOH CTEIEHH
KaHauaata GU3MKO-MaTeMaTHUECKUX HayK, a e€ aBTOp AOCTOMH MPHUCYXKICHHS yIEHOH
CTENeHW KaHauaaTa (HU3MKO-MaTeMaTH4ecKuX Hayk no cneumansHoctd 01.04.07-

cbmm{a KOHIEHCHPOBAaHHOTO COCTOAHHNA.

3aBenyrommii 1aboparopueit GpU3NKU
TOJTYTIPOBOJTHMKOBBIX HAHOCTPYKTYP
@DenepalIbHOr0 rocy1apCTBEHHOTO
OIOIKETHOTO YYPEXKICHUS HAYKH
MucTuTyTa NpodieM TEXHOJIOTHH
MHKPO3JIEKTPOHUKH U 0COO0YHMCTHIX
matepuanoB Poccuiickoit Akanemuu Hayk,

JOKTOpP (bHBHKO-MaTeMaTH‘{eCKHX HayK
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