OT3bIB opuuuanbHOro ONMOHEHTA
Ha JHCCEPTALHIO HA COMCKAHHE YYeHOMH cTeneHH KaHAuAaTa (PUIHKO-
maTeMaTHyeckux Hayk JloGanoso# JInauu I'puropseBHbI «D/1eKTPOHHASA
CMNEKTPOCKOIHSA H CMEKTPOCKONHUS paccesiHHs JIeTKHX HOHOB HH3KHX JHeprui B
3aja4yax BeI0Opa MaTepHaJIoB, 00pALLEHHBIX K MJIa3Me» 10 CrelHaJabHOCTH
1.3.5. @u3nyeckas »JIeKTPOHHKA

Jucceprauuonnas pabora JloGanoso#t JLI'., mnocBsmeHHas Teopuu H
METOJMKAM 3JIEKTPOHHOH CHEKTPOCKONMU W CHEKTPOCKOMHM pPacCesHUs JIeTKUX
HOHOB HM3KHX OHeprui Matepuanamu, Oe3yclIOBHO, HaxoJUTCs B pycie
AKTYAJIbHBIX (QYHIaMEHTaJbHBIX M TNPUKIaJHBIX npobiaeM BeIOOpa MaTepHanoia,
obpailieHHBIX K muasMe. MccneoBaHus paccesiHusl HaJeTaloLMX YacTHL TBEPIbIMH
MHIIEHIMH UMEFOT OOJIBIIOE TEOPETUYECKOE M IPUKIAAHOE 3HaueHue. [1py sHeprusx
yacTul 100 k3B — 2 MaB oHM mIHPOKO UCMONB3YIOTCS MPH aHAIU3E MOBEPXHOCTHOIO
cos IyOuHOH ~1 MKM METOIOM CIEeKTPOCKONUU pe3epdopIOBCKOrO paccesHus
vHoHOB. Ilpu sHeprusix dvactuy ~1 K3B MeTog CHEKTPOCKONHMH MeJIeHHBIX
paccesiHHBIX MOHOB IO3BOJIAET C BHICOKOH YyBCTBHTENBHOCTBIO UCC/IEIOBATE COCTAB
MOBEPXHOCTHOrO0 MOHOC/105l. ATOMHbIE M MOJNEKYJSpHBIe (DU3UYECKUE TIPOLIECCH
MrpaloT CYIIECTBEHHYIO pO/b B HarpeBe, OXJIaXIeHHWH, INOTepsAX, AMArHOCTHKe W
MOJIEIMPOBAHHH BBICOKOTEMIIEPAaTYpHOH Mia3Mel. PacnbineHue, obpaTtHoe paccesHue
M HMMIJIAHTALMSA OKAa3bIBAIOT pellalolllee BO3AeHCTBUE Ha CTEHKU TEpPMOSIACPHBIX
YCTPOHCTB H MIIa3MEHHBIX YCTaHOBOK. B mnociienHue roael uccie0BaHUS
CTOJIKHOBEHHMH aTOMHBIX YacTHI C TBEPAbIM TelIOM HMHTEHCHUBHO pPa3BHBAIOTCA B
Poccnu 1 B mupe.

CopepxaHue aMcceprauMM W3 5 IJlaB B TONHOW Mepe OTpaxaeT W
00OCHOBBIBAET IOJIOXKEHUS, BHIHOCHMMBIC Ha 3amuTy. B mnepBoil riaBe Ha OCHOBE
0030pa JIMTEpaTYPHBIX JAaHHBIX MOKa3aHO, YTO CYILIECTBYIOIINE TEOPUH HE B MOJIHOM
Mepe YUMTBIBAIOT CHIeM(HKY aTOMHBIX CTOJIKHOBEHHH MPH HU3KHX 3HEPTHAX HOHOB,
4TO MPUBOJMT K MpobieMaM NMpakTUYecKOTo MPUMEHEHHS CIEKTPOCKOTIMH paccesiHus
JIETKHX HOHOB HU3KHUX IHEPruil MaTepuasiamu.

Bo BTOpoii r11aBe 060CHOBBIBAETCS TEOPETUHECKAs MOJIE/b OTPAKEHUSA JIETKUX
MOHOB OT TBEepAbIX Tej, 0azupymlolascs Ha pelleHUM IpaHHYHOW 3ajadd JUIA
YypaBHEHHUs YNpPYToro rnepeHoca MEeToA0M MHBAPUAHTHOTO MOTPYKEHUS U C BBHICOKOH
TOYHOCTBIO OMHUChIBAKOIIAs TuddepeHlHanbHble U UHTErPalbHBIE XapaKTEPHCTHKH

pacceaHus JNErkix HOHOB C 3Heereﬁ B OT COTEH JI0 HECKOJIBKHUX ThICAY 3B.



B rnase 3 000CHOBBIBAETCA KOMMYECTBEHHbIH METO pacuiM(pOBKH CHIHAJA
CIIEKTPOCKOITHH MHKOB YIPYTO OTPAXKE€HHBIX 3JIEKTPOHOB, NIOCTPOEHHEBIH Ha peleHHH
rPaHMYHOM 3alayd s ypaBHEHHMs YNPYroro ImepeHoca 3JeKTPOHOB METOA0M
MHBAPUAHTHOTIO MOTPY;KEHHsS ¢ YYETOM BKJIaJa Mpolecca MHOTOKPATHOIO YIIPYroro
paccesHHs, KOTOPBIA [103BOJIAET ONpPENENSATh MOCHONHHBIE MNPO(GUIH H3OTOMOB
BOJ0pO/ia € cojiepiKaHHeM B HcclleAyeMoi MHIIeHH Ha ypoBHe 10 %.

Meroaukn  pacliHQPOBKH  DHEPreTHYECKUX  CIEKTPOB  OTPaKeHHBIX
ANIEKTPOHOB, MOCTPOSHHEIE HA OCHOBE pELIEHUS T'PaHWYHOH 3afauH [Uls YpaBHCHHA
YIPYroro mnepeHoca ¢ NPUMEHEHWEM OPUIMHANBHON METOAMKH aHATHTHYECKOro
POAOIDKEHHs, KOTOPBIC MO3BOJIAIOT KOJHMYECTBEHHO OMHWCHIBATE Pe3yJIbTATh
CNICKTPOCKONMUH OTPaXEHHEIX 3JEKTPOHOB KaK N OAHOPOJAHBIX, TAK M CIIOMCTO-
HEOJHOPOAHBIX MHIIEHEH, paccmaTpuBaroTCis M OOOCHOBBIBAIOTCS B IaBe 4.
Meroauka pacumdposkn obnactu noreps 3Hepruu (GOTOINEKTPOHOB B CHEKTpax
PEHTIeHOBCKOH (OTO3/IEKTPOHHON CIIEKTPOCKOIHH, TI03BOJIAIONIAs BOCCTAHABIUBAT
nuddepeHInansHoe ceueHne HeypyTrHX MoTepb SHEPTHH 3NIEKTPOHOB M OMpPEIENATh
a/UIOTPONHYI0 (OpPMY HCCleqyeMOro Marepualia, NpeicTaBleHa B IJaBe 5.
[TokasaHo, 4To B pe3syipTaTe BO3AeHCTBUS CTAllMOHAPHON reNnMeBOM IMa3Mbl Ha
MUIa3MEHHOW JIMHEHHON yCcTaHOBKEe 00pa3yrolinecs HAaHOCTPYKTYpPhl BOJIb()pamMOBbIi
«IyX» UMEIOT HAECHTHYHYIO 3JIEKTPOHHYIO CTPYKTYPY, YTO H UCXOJHBIN Boibdpam, a
NoBEPXHOCTEL rpadura Mapku MIII-8 nmepeXxoauT B CTPYKTYPY MHPOJHTHYECKOTO
rpagura, noj AeHcTueM JeliTepueBoil TiasMel Tokamaka EAST Ha rpadute mapku
AT]J obpasyrores anmaszonojo0HbIe NOKPITHA.

B nesnom, nipeacrasnensas K 3amute aucceprauus Jlo6aHosoit JLI., cooepxuT
nojpoOHOE ONHCAHHE Pa3IMYHBIX MOAXO0IOB K PELIEHHIO MOCTABJIEHHBIX 3alady,
OT/IM4YAETCA BLICOKHM YPOBHEM 00OCHOBAHHOCTH BbIBOJAOB H  HaJAYHEM

NpaKkTHYeCKOH 3HAYUMOCTH.

Hayunele nojioxeHus, BbIBOAbI H PeKOMeHAALUMH, cQOpPMYIHPOBaHHEIE B
JMCCEPTALMOHHON pabore, SABAAOTCA O0OCHOBAHHBLIMH M JOCTOBepHBIMH. MX
JoKasare/bHas 0as3a IMOCTpOEHa Ha KOMIUIEKCHOM TIpPUMEHEHHH COBpPEMEHHBIX
METOJOB TEOPETHYECKOrO0 HCCIEAOBAHUS U KOMITBIOTEPHOTO MOJIETMPOBAHMS.
HocToBepHOCTE pacueToB obecrieyHBaercs, MpeXkae BCero, UX MNOATBEPKICHHEM
MMEIOIIUMHUCA IKCIIEPUMEHTANBHBIMUA JIAHHBIMM M pe3yJibTaTaMi KOMITbIOTEPHOIO
MOJENUPOBaHUs, MOJYYEHHBIMH ApyrumMu aBtopamu. Takum oOpa3oMm, HayyHble
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IMOJIOKEHHS ¥ BBIBOABI pabOThl TMOAKPEIUIeHB! pe3yJbTaTaMH MHOIMOYMCIEHHBIX
KOMIIBIOTEPHBIX PacyeToB, WX BOCMPOM3BOAWMOCTBIO M KOPPEKTHOW 06padoTKOM.
OCHOBHBIE ~ BBIBOJBI  JMCCEPTALMM OTP@KEHBl B BEAYLIMX POCCHHCKMX U
MEXIyHapO/IHbIX HayuHBIX XKypHajax. Bce 9To mo3BonsieT cuuTaTh npeacTaBieHHbIe
pe3ynbTaTel 00OCHOBAHHBIMHM, IOCTOBEPHBIMH W OTBEYAIOIIMMH COBPEMEHHOMY

MHUPOBOMY YPOBHIO HayUHBIX HCCIEIOBaHUH,

3ameuanus no aucceprauMoHHO# pabore:

1. B mpobiieme B3aUMONEHCTBUS TepMOSAIEPHON IUIa3Mbl C TBEPABIM TeEJIOM
HauOONBIINI MHTepeC MPeICTABIAIOT IHEPrUM JIEFKUX HOHOB IOPAIKA COTHH 3B.
[Ipy 3THX 3HEPruUsAX yIpyrue NoTepu SHEPTHU NMPeBbIAOT Heynpyrue. Ceuenne
YOpYruXx TIOTepb 3HEPrHH IMepecTaeT OBITh «CHIBHO BBITAHYTBIM». B Takom
cllyyae YCIOBHe, I03BOJSAIOLIEE TPOBOAUTH MpOLEAYpPY JIMHeapH3allid, He
BLINOJIHAETCA. B paboTe 3TH cuTyalnu noapobHO He 00Cy K AAOTCA.

(28]

B pabGote ykaseiBaercs, uto o00pazoBaHMe Ha rpaduTe aaMazonoaodHOro

MOKPLITHA CHUMAET «TPUTHEBYIO MPOOJIEMY» B CHIIY OTCYTCTBHA XMMHYECKOTO

pacnsuieHus. OnHako, B paboTe He OTMeYeHbl HKCIIePUMEHTBI 10 HCCIIeI0BAHHIO

npouecca XHMHYECKOro pacrblIeHHA aliMa3ono100HbIX NOKPBITHH.

3. B pabore nmpemioxeH 3ameyaTeJbHBIH METOA OIpENENeHHs IOCIOHHEIX
npoduieii H30TONOB BOJOPOAA Ha OCHOBE CIIEKTPOCKONHM MHKOB YIIPYro
OTpaXX€HHBIX 3J1EKTpOHOB. OJIHAaKO TIPUBEAEHO OYEHb MAaO€ KOJHYECTBO
3KCIEPUMEHTANIbLHBIX JaHHBIX.

4. POIC creKTpsl BOJB(PaMOBOro MyXa U BoJib()pama NpakTHYECKH COBMafaioT. B

TO K€ BpEMs B psijle 3KCIIEPUMEHTOB HabII0AaeTcsl CUIbHOE Pa3iMuue B CHIHAIaX

4aCTHLL, OTPAXKEHHBIX OT BOJIb()paMa U BoJibhpaMa, MMOKPEITOTO ITyXOM.

BMecte ¢ TeM, YyKasaHHble 3aMEYaHMS He YMaJAOT 3HAYHMOCTH
OMCCEpTaUMOHHOrO  Huccnenosanus.  Jluccepraums  orBedaer  TpeGOBaHMsAM,
YCTQHOBNEHHBIM  MOCKOBCKMM — roCy[lapCTBEHHBIM  YHHBEPCHTETOM  HMEHH
M.B.JlomonocoBa k paboram mnojgo6Horo popa. CojepxaHue aHUCCePTALUH
COOTBETCTBYET creuHanpHOCTH 1.3.5. Dusnyeckas NIEKTPOHHKA (MO (H3UKO-
MaTeMaTHYECKUM HayKaM), a TakKe KpUTepHsaM, onpeeleHHeIM 1. 2.1-2.5
[TonoxeHus o NpHUCYKIEHUU Y4yeHBIX crereHeii B MOCKOBCKOM rocy/1apcTBEHHOM
yuusepcutere umenu  M.B.JlomoHocoBa. [luccepranoHHOe — HMCCIEIOBaHUE
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oopmiieHo cornacHo TpeGoBaHUAM [I0OKEHHS O COBETE 10 3alLMTE JMCCEpTAallHil
Ha COMCKaHHE YYCHOM CTenmeHM KaHIWAaTa HayK, Ha COMCKAHHE YUYEHOM CTerneHH
NOKTOpa  Hayk  MOCKOBCKOrO  rOCYJapcTBEHHOTO  YHHBEPCHUTETA  MMEHH
M.B.JIomoHocoOBa.

Takum obpasom, couckarens JlobGanosa Jluaus I'puropbeBHa 3aclyKHBAeT
NPUCYKICHUS YYeHOH CTeNeHH KaHAauJaTa (U3UKO-MaTeMaTHYecKHX Hayk Io

creuuaneHocTH 1.3.5. PusHyecKas dNeKTPOHHKA.

OduunanbHbIl ONMNOHEHT:

JOKTOp (PU3HMKO-MaTeMaTU4YeCKUX HayK,

npodeccop kadeapst 1203 «TeXHONOTHH TPOU3BOICTBA IIPUGOPOB H
MH(GOPMALMOHHBIX CUCTEM YIIPABJIEHHS JIeTATENLHEIX AnapaToBy
(denepanbHOTO rocyaapcTBEHHOTO ABTOHOMHOrO 00pa30BaTELHOTO
yupexaeHus Bbicuiero obpazoBanus «MoCKOBCKMIT aBUAMOHHBIH HHCTUTYT
(HalMOHaNbHBINH HCCNEN0BATENBCKUI YHUBEPCUTET)»
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