
oT3bIB OOTTqI,IAJIbHO| O OIITOHEHTA
Ha ArrcceprarluoHHyro pa6ory Merelrcroro Irlropx Irlropennua <Per-f,TltBlacrclfl4-

nelunefinoe pe3oHaHcHoe rrorJroqeHr4e r{ renepalll4s Bblcrut,tx fapMoHHK

r{HTeHcr.rBHoro na3epHofo r.r3nyr{eHr{fl B HeoAHopoAHoft nrasNle)), npeAcraBneHHyro Ha

corrcKaH[e yuenoft creleuu :raln4ur4ara Qrasur<o-rraareMaruqecKl4x HayK rlo
cnerrr4aJlbHocrrz 1 .3 .19 - < Jlasepuax $usrara>

B 4ucceprauvoHuoft pa6ore 14. 14. Merem,cxoro reoperr4qecKu lrccneAyerc.u cI4JIbHo

nelrzHeftsufi pexzrvl n:aHtro4eftcrBr,r.f, rrHTeHcrrBuoro Jra3epHoro pl3nyr{eHprfl. c ueo4nopo4uofr

nla:uofi B ycJIoBI{gx, KorAapeJlgrl{BlrcrcKasseruttei,tHocrb, cBflgannas. c 3aBlrclrMocrbro Maccbl

3JreKTpOHa OT efo CKOpOCTTA, MO)KeT OKa3aTb BaxHoe Brrld.flHkre Ha xapaKTepI,IcTI{KI4 na3epHo-

rrJra3MeHnoto B3anMoAeficrsvs. HecolruenHo, AaHHbrfi nonpoc HMeer rcax QyH4anaenralnsnrfr
r{HTepec, rro3BorrqroqLrfi no-noeoMy B3rn.f,Hyrb Ha ocHoBorloJlafarcruue HemasefiHrte e$(percrr't

nsauuo4efierBrrs. r.rHTeHcI,IBHbIX gneKTpoMafHrrrnbrx BoJrH c nra:ruofi, TaK I{ [pnKna.qnoe

3HaqeHrie, Balr(Hocrb Koropofo o[peAenflercfl s$$errnnuocrblo no:4eficrnux MorrlHoro

na3epHofo r,r3nyqeHrar Ha rrJra3MeHHbre Mrrrrrenl4, B rlacrHocrLr, B npo6reue ylpaBngeMofo

nasepHofo repMorAepHoro clrHTe3a. B nocJIeAHeM cnyqae BJIIr.flHI4e pensrl4Bllcrcrofi

ireluHefinocrr4 Ha rlpoqecc pe3oHaHcHoto [ofJrorqeHr{.f, MotIIHofo na3epHoto ll3ryr{eHnf, B

TepMoslepuofi no4opoAuofi rrJra3Me MolKer rrpr4Becrr4 K AorIonHI4TeJIbHbIM orpaHuqeHr4flM B

s$(fexrunuocru [rrccvrratq:z'kr na:epuofi gHepil4r.r, rrro L{Meer raKx(e Ir npeAcKa3arenbHylo cuny

Ans orleHKrr BalrHocTlr MexaHI{3Ma pe3oHaHcHoro ilornorueHnfl B HarpeBe TepMos4epuofr

rrJra3Mbr. Cvrzralo, rrro Ar{cceprarlnoHHaq pa6ora14. VL Merenrcrcoro aKTyaJIbHa LI HaxoAI.ITcs

Ha ocrpr4e coBpeMeHHbrx r{ccneAosanuir nsaraNaoAeficrr'us I4HTeHcHBHbx na3epHux nolefr c

nrasuofi.

fluccepraqr,rx olpopir,rneHa B coorBercrBr.ru c rpe6onauknrMr4lloroNenufl o npIacyxIJeHW

yr{eHbrx creneuefi. Co4epNa:relrbnas. qacrb pa6oru cocronT I,rg BBeAeHI4t, rrerr'Ipex rJIaB I4

3aKrrorreH[s.. VItvrcetcs. TaKXe npllJro]r(eHrre, B Koropoe BbrHeceHbr troscH.slolqlre MarepI{aJIbI IIo

r4 crr o nrSy eMbrM Teop eTI,Iq ecKI4M M eTOAtIM aHurr43 A.

Bo eeedeuuu [aercfl, AocrarorrHo r4cqepnbrsarcruufi o6sop coBpeMeHnofi rulreparypbl rlo

r4ccne.4oBaHl{ro B3ar,rMoAeftcrnng oJreKTpoMafHI4THbIX BoJIH c HeoAHopoAnofi nrasNfofi, ee

pe3oHaHcHoMy rrornorleHuro 14 feHeparlr4r4 fapMoHrlK JIa3epHOfO H3nyqeHl{{ B OTpaXeHHOM

cr{rHturg, a raKr(e [o reoplrn nernnefiHsrx fIJIa3MeHHbIX tcone6anufi. O6ocnoeblBaerc.g

aKTyanbHocrb r,rccJreAonanufi, Sopnayrzpyrorcr ocnoBubre uenu r sap:aqv Arrcceprallkrkr, a

TaKnre rro Jro xeHr{s, BbIHocIrMbIe H a 3aIrIIrTy.

Ilepeaa zra6a Ar,rcceprarlIau flocB.flrueHa BbrBoAy rrcxoAHr'Ix ypanneHraff flo

esauMoAeficrBr4lo p-rrolrflppr3onauuofi 3neKTpoMarsvrnofi BoJIHII c HeoAnopo4Hofi nrtasttoft,

rloJrarar, r{To B ycJroBl,Iflx rIJIa3MeHHoro pe3oHaHca aMnnllTygrr nos6yNAaeMblx rore6anufi

Molyr crarr, pen.rlTuBucrcKr4 cursnrrrrra. B groM cnyllae yrrer 3aBI4cpIMocrIr Maccbl

ocurrnnripyrouero oneKTpoHa or ero cKopocrr{ craHoBlrrcs Heo6xoAI4MbIM An{ rlocrpoeHl4.fl

nolHofi KaprllHbr senuuefinofo B3ar,rMo ryei4ctsufl. cI4JIbHbIX norefi c nla:uofi. B erofi fJIaBe

TaKiKe olucaHa KJrrorreBar raAe-rr peHopMrpymroBoro MeroAa, IrclonByeMofo B AalurefiureM Anq

ala.trkrca r{cxoAHbIX nenuneft urrx ypanuenufi .

Bmopan ?ilo6a rrocB.rnqeHa AocraroqHo no4po6HoMy aHanlr:y nenruefiHblx IIJTa3MeHHbIX

xole6anufi, no:6yN4aeMbrx B oKpecrHocrrz Kpr4Trarrecrcofi rIJIorHocrIr HeoAHopoAnoft nnagurr.

3.qecr :rrapxgy c rr4ApoAr4naN,rr,r.{ecrofi nelzseftHocrrro [poBe.4eH yr{er pentrl,IBl,Icrclcofi

nerurHefinocrrr, To ecrb yqer peJisrl{BlrcrcKoro s$$ercra 3aBI,IcIrMocrIr Maccbl or cKopocrl4 Ha

nos6yN4aerr,mre rrJra3MeHHbre rore6anus. HaftAenrr rl{rlbr peruenufi 14 orlpeAeneHa trx



rrpocrpaHcrBeHHo-BpeMeHHas crpyKTypa. floKasauo, rrro r{Meercfl. ABa KJIacca neruHeftHux

peurenufi v ral r4x Aocrarorrno rroApo6urrft a:uurkr3,

B mpemueil znaee paccvrurpuBaercr yxe HerrocpeAcrBeHuo 3anaqa nsanruo4eftcrBrrtr

nalarouleft p-ilonfrplr3onaHuoft sJreKTpoMafsuuroft BoJIHII c HeoAHopoAnoft nra3Moft, y

rcoropofi ecrb roarKa rrJra3MeHHoro pe3oHaHca. Irlcnom,syx le.afi.geHHble B rlpeAblAyruefi rrtase

pellreHut, otrrlcblBalou{ue crrnbHo HerllrHefinue rIJra3MeHHbIe rcore6aHprfl, B ToM qI4cJIe Ir

penfTllBr,rcTcKlr clrnbHble, ottpeAelrreTcs cBr3b aMlnr{TyAbr MafHIaTHofo rIoJL[ e rpuru.recrofi

ToqKe c aMrrnprry4ofi nonr naAaroqeft BoJrHbI, H TeM caMbIM crpollTcfl rIoJIHafi KaprI{Ha

Heluueftnoro sgam,IoAeftcrBr4s. rraAarouefo u3ryrreHr{s c tlra3Iuoft, onpeAenflerctl KaK

aMrrnr,rry.qa orpaxeHuofi nornn, TaK Lr e$Ser<rnnnocrb pe3oHaHcHoro [ofJlorueHzs. 3Aecr

TaKxce BecbMa nogpo6uo rrccJreAyercfl Bo3MoxHocrb reHepaIII4I4 KBa3l{craruqecKoro rtors B

oKpecrHocrrr rrJra3MeHHoro pe3oHauca 14 [poBeAeno cpaBHeurIe cna6o I4 cI,IJIbHo neruruefinoro

cnyqaeB.

Vemaepmaa zrora rrocB{rqeHa anarraruqecr<oft Teopr{rr reHepaquu rapMoHrIK B

orpaxeHHoM crrruaJre. HafiAeusbre Bo nropofi rJraBe Hemzneftsrre pelxeHl4t rIo3BoJUIIor

cQopvylupoBarb 3aAarry o rtnyqeHkrul kr3 nJra3Mbr B BaKyyM gneKTpoMarHIrrHbIX BoJIH Ha

fapMoHlrKax raAaroueft BoJrHbr. B rrtase cSopnrynupoBaHbl I{cxoAHbIe ypaBHeHLIt ) EaH ux

aHaJrr,rrr4rrecxuit awaxrz3 r{ Mnofrze $usuuecKr,re 3aBr,rcr4Mocrl4 npe,4craBneHbl B rpaQuvecrorra

Br.rAe, y4o6uou Ans flpaKTrrrrecKr,rx BbrBoAoB rr cpaBHeHr{r c SKcnepIrMeHTaJIbHbIMI,I AaHHbIMI4.

3Aecr raKxe npeAcraBneH aHaJrr.r3 gKcrrepr{MeHTaJrbHbrx .[aHHbrx rlo feHepaullu Bblclrux

rapMoHr4K c MeAneHHo cnaAaroqLrM:,zr 3aBLrcHMocr{MIr I,IHTeHcr4BHocreft coorBercrByrollux
fapMoHrrK or r.rx HoMepoB, rrro He HaxoArrno paHee yAoBnerBopr4TenbHofo o6t.scHeuur. Anrop
rrpeAnaraer cBoro Bepcraro o6rscueHvrs.Ha ocHoBe pa:nurofi rrM MoAenrz lr rroKa3blBaer BecbMa

yAoBnerBoprrrenbHoe corJlacl4e.

B g axffo.reHura rr gp eqrrcJreHbr o cHoBHbre p e3ynbrarbl p a6orrr.

Ha nrofi B3rJrrA, Hacrof,ulas Ar4cceprarlr4oHHas pa6ora rrpeAcraBn.ser co6ofi BecbMa qeJlbHoe,

AOCTaTOqHO 3aKOHr{eHHOe B paMKaX TTOCTaBJIeHHbIX 3aAarl HayrrHOe 
'ICCJIe,4OBaH[e 

14

rrpeAcraBn.ser co6ofi xopourufi o6paaeq KJraccuqecKofi 4zcceprarlrlIr rro reopl{Ir rIJIa3MbI. 3Aecr

,4OCTaTOqHO TIeTKO rrOCTaBJIeHbI3ap1Aqr4 14 rrpr4MeHeHbr BecbMa II3{rrIHbIe MeToAbI reoperzuecrcofi

Qusur<u. Tar<, n pa6ore [pr.rMeHeH opurunanursrfi Teoperl{Ko-rpyunonofi IIoAXo.q,

rro3BoJrr{Brrruit saitnu alaJrkrrkrsecKue perrreHlr{ HeJrrrHefisrx 4Iz$$epeuq[aJlbHblx ypanueuufi n
qacTHbrx nporr3BoAHbrx, olrrcbrBaro[u.rx cTpyKTypy sneKTpuqecKofo Ilon.fl pentrTl{BllcTcKofo

rIJIa3MeHHoro pe3oHauca B rrpor43BoJrbHoM rroprAKe nenranefiHocrrr rlpoAoJlbHofo ABI4xeHHt
sneKTponoB nna3Mbr. Ilourauo orofo KoHKperHoro pe3ynr,Tara yxa:annufi noAXoA

npeAcraBnrer r{HTepec kr n o6qeu MeroAHr{ecKoM rlnaHe KaK rIepcrIeKTI4euLIfi cnoco6
nocrpoeHr,rr aHar[Tur{ecKr,rx peurenrzfi HeruuefiHr,ix au(f (fepenIII4aJIbHbIX ypanueuufi,
orrrrcbrBaroulux pa3nrrqHbre Queu.recr<ue rrpoqeccbl B ycroBl,Isx cruruofi nerHnefrnocrn.

Pesylsramr pa6or ony6mar<onaHbr B 7 ctarssx B Hayr{Hbrx peIIeH3I4pyeMbIX xypHanax,
r4HAeKcrrpyeMbrx s Web of Science n Scopus, BKrror{afl TaKIre pl3BecrHble xypHanbl rcan Physics
of Plasmas u X3TO, a raxxe xoporuo ilpeAcraBneHbr Ha MHorrlx MexAyHapoAHbIX Id

poccuficxux roH$epeHrlrrflx. Hayunax HoBrr3Ha, Ha.4ex(Hocrb rrpoBeAeHHbIX uccneAosaHl{fi 14

noryrleHHble pe3ynr,Tarbl He BbI3bIBaIor couHeHvfi, HayrIHr,Ie fIoJIox{eHIrg, BbIBoAbI vr

3aKJrrorreur4x, c(popnryJrr,IpoBaHHbre B Ar.{ccepralJntr, na uofi B3rJIgA, B 3Harll,ITelsnoft uepe
o6ocnosaHu. [ocronepuocrb [oryrreHHbrx pe3ynbraroB rroATBepxAaerc-fl rIcrIoJIL3oBaHI{eM

anpo6uponaHnbrx MeroAoB TeopernqecKofo anaJrprsa, a raKxe [p.tMbIM cpaBHeHI{eM

lonyqeHHbrx TeopeTrrrrecKr4x pe3ynbTaToB c SKcrrepr4MeHTanbHbrMrl AaHHbIMI,I.

Ha $oue onpeAeneHHo rroJroxrireJrbHoro MHeHr,r.s o BbrrroJlHennofi AnccepraquonHofi
pa6ore xoreJrocb 6tr nce xe BbrcKa3arb HeKoropbre 3aMeqaHkrfl., Kacarcrquecs B nepBylo oqepeAb

rlocraHoBKr4 Slasuuecrcofi 3a4aqu r4lru r(e roqHee no ucrIoJIb3oBaHI{Io tlonyqeHHblx

TeoperlrrrecKr,rx pe3yrrbraroB Ans raHTeprrperarlr4r{ peanruofi KaprlrHbr Susuuecxoro
nsaut\aoAeficrBlrs MorrlHofo na3epHoro r,r3ryqeH[r c nnaguofi. llepnoe, B 3aAarra&

L



paccMoTpeHHbrx B Ar4ccepTa\vv rroljbr rrpeArronafaroTcr 3aMopoxeHHbIMII I.r Bo BHITMaHHe

rIpI4HI4MaIorc.fl ToJrbKo SneKTpoHHbre HeJlnHefruocrra, rtprr 3ToM B Al{cceprar\prtr fl. He Harrler

yrroMr4HaHrzfl Ha KaKTIX BpeMeHax AaHHoe npeArrono)KeHr,re pa6otaer uru )Ke o KaKInx

Anl{TenbHocrflx na3epHbx r,rMnyJrbcoB I4Aer peqb. Xopotuo I,I3BecrHo, tITo ABIrxeHIae I4oHoB

Mox(er rrpr{Becrr{ x o6pa:oeauuro cKarrKoo6pasHoro npo$nnx rrJrorHocrlr rIJIa3Mr'I s o6racrrl

rrJra3MeHHoIo pe3oHaHca, TeM caMbrM rroAaBJr.f,.f, oaM pe3oHaEc 14 rIpI{BoAt K 3HaqATeIbHOMy

cHr4xeHrlro aMrrnr{TyAbr rrJra3MeHHbrx xone6airHfi. Bropoe, n rpemefi rJIaBe Aocraror{Ho

no4po6uo paccMarpl.rBaerc-s rrHrepecHbrfi efr$ercr reHepauuu KBa3l,IcrarllqecKofo rIoJIt c
aKrIeHToM Ha efo 3HaKorreperr,resurrft xapaKTep n o6racrpr rIJIa3MeHHoro pe3oHaHca. Mne

Kaxercq, Aannrrfi sS$err craHoBr{Tcs rpr4Br,raJrbHbrM, ecJrr4 BctIoMHI4Tb o HaJrtr-ufiu

nonAepoMoropHofi (ycpe4ueuuofi) cunrr, 4eficrnyroqeft ua oneKrpoHbl B HeoAHopoAHoM

rrepeMeHHoM IIoJre, KaKoBbrM flBrrgeTcs BbrcoKor{acToTHoe fIoJIe B oKpecTHocTI,I TIJIIBMeHHOTO

pe3oHaHca. I4uenno Aeficreue srofi curi,r [pr{BoAr{T nepBoHaqanbHo K pa3AeneHl{ro 3ap.t{AoB I{

$opuuponanvro KBa3r4crarr,rqecKoro rroJrq, noA 4eficrnuervr Koropofo B rlocneAylouleM

ABr.rxeHr,re proHoB Moxer npr4BoAlrrb r $oprvrrapoBaHr'rro cra.rcoo6pa3Hofo npo$ranx rIJIorHocrI{

Irna3MbI. Tperre, B rlerBeprofi rnaee [poBeAeHo cpaBHeHI{e [oryrIeHHbIX pe3ynE'TaroB rlo

IeHepallr4r4 BbrcoKI,IX fapMoHI4K C 3KCrrep[MeHTaJIbHbrMr4 AaHHbrMr,r, ilOIyrIeHHbIMI4 Err[.

Aocraroquo AJTI4HHIIX na3epHbrx rzMrryJrbcoB. Mue KaiKercq, qro ponb ABIDKeHI,Ifl I{oHoB AonxHa

6rrrr lcalc-ro ofoBopena turur x{e [pr,rBeAeHbr KaKr{e-ma6o orreHKrr B [onb3y rlpeAnafaeMoro

MEXAHI{3M4,

B qenou Ar{cceprarllronnas. pa6o'ra orBerraer nceu rpe6oBaHplsM <<floroxenra-s o

lpr{cyxAeHra[ yqeHbrx creneHefi>, yrBepx.qeHHofo llocranoueHr,reM llpanuremcrea PO J\b

842 or 24 ceyrx6px 2013 r. (n pe4. or 0 1 . 1 0.201 8 r.), a coAepx(aHire anrope$epara IlorlHocrbro

coorBercrByer reKcry Ar{cceprarluu. B coBoKynHocru [onyqenHbre pe3yJrbrarbl tuoryr 6rrrr
orleHeHbr KaK gnaqurersnrrft BKna.q B pa3Bl4Tpre reoperr4qecKr,rx accreAonanufi [o
nganuoAeftcrBrrro rrHTeHcraBHbIX 3neKTpoMafHlrrHbrx norefi c HeoAHopoAnoft [na:uoft, a Iax

aBTop, Irlropr I4ropenn.r Meremcxnfi, :acryNl,IBaer rlpllcyxAenvrfl. eMy y.renoft crerleHl4

KalilLrrara frz:raro-uareMarprrrecKrrx HayK rro creqlraJlbHocrlz 1.3.19 - Jlasepuax Qusutca.
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