
OT3bIB HA ABTOPEOEPAT

AHccepra Llh h MoposoBa J4 ropn BnaAu M r4poBt4qa ( Crofl KH oB hren b H bte n
penaKcaquoHHbte npolleccbr B Heu4eanunofr snempoH-t4oHHofi nnasue>> ;

npeAcraBnenHoil Ha coilcKaHne yqeHofi crenenr Aoxropa $nsuro-naareMarnqecKhx
HayK, cnellhanbHocrb <Qusnxa nra3Mbt)

3r<cuepnuentrr rro nos4eftcrnr,rrc (ferr,rroceryHAHbrx Jra3epHbrx r,rMrrynbcoB Ha

KoHAeHcI{poBaHHbIe MrIIIreHu crrrJrr{ AocryrrHhr c HarraJra 1990-x roAoB. B uacroxqee BpeMt
3Ta TexHonorHs aKTLIBHO Llononb3yercr AJrr reHepaqr.rH peHTreHoBcKr{x u raMMa rrMrryJrbcoB,
TepareplloBoro I{3[yqeHI,It, rroroKoB gJreKTpoHoB, ]rouoB a nefir:ponon c Bbrcorr{Mlr
gHepruItMI'I, B TOM qHCJIe I.JJ[. CO3AaHrAfl MeTOAOB AHarHOCTI,rKr,r BerrIeCTBa c
cy6uxroceKyHAHblM BpeMeHHbIM pa3perrreHlreM, uHlrrllr[poBaHlr{ .sAepHbD( pearqrEft, 3aAaq
r4epHofi (foronuru u MeAI,IIIHHoKI4x npunoNeur,rfi. Oco6yro BaxHocrL rrpeAcraBJrser
nsal'IN{oAeficrBl4e JIa3epHbIX I,IMrryJrbcoB c HaHocrpyKTypr.rpoBaHHbrMr,r vr, B qacrHocrr.r,

KJIaCTepHbIMI{ MHII]eH'MI4, TaK KaK r,rx r{C[Onb3oBaHI{e cyqecrBeHHo [oBbrrrraer sHepfoBKnaA
LI nO3BOJrrT paccMoTpeTb prA Ba)KHbTX TeOpeTr.rqecKHX BorrpocoB.

IIoa nos4eficrnuena Jla3epHofo r.rM[yJr6ca BerrlecrBo Mr,rlreH]r r.roura3yerc.f, vl

npeBparrlaercs B [JIa3My. Zunymcrr peJrrrr{Br.rcrcxofi r{HTeHcr{BHocrr.r npr,rBoArr K

o6pasonanurc roptqefi nrarrrarr, Koropa-,I xopomo olrrcbrBaercs 6eccrolKHoBl,rreJrbHbrMr,I
MoAentMI'I (uaupzuep, MeroAoM Particle-in-cell), o4naKo npr ynaepennofi r.rHTeHclrBHocrn
nruepHoro LIMrIyJIbca B Allarra3oHe 1012 1014 Br/crrr2 o6pa:yroqaacr [Jra3Ma r.rMeer
TeMrleparypy HecKoJIbKO gneKTpOH-BOJrbT I,I [paKTHrrecKu TBepAoreJlbHyro rrJroTHocrb, rrTo

o6ycrannanaer ee BbrcoKyro crerreHb HelrAeanbHocrr,r. B cJryrrae o6nyvenua raxlrMr,r
LIMTIyJIbcaMI'I KJIacTepHbIX trlr,Irueueft 6omilras qacTb I,IoHH3oBaIrHbrx oneKTpoHoB
yAepxl4Baercs B Knacrepe 3a crrer cyMMapHoro noJroxr,rreJrbHoro sapfrpla r4oHoB, Soprraupyr
TaKr{M O6pasorra, KJracTepHyro (HaHorrJra3My) .

.{accepraqua Moposona I4.B. [ocBrrrleHa r,rccJreAoBaHr4ro panuonecuofi u
nepannonecnofi ner,I4ealrnoft oneKTpoH-r4onnoft nJra3Mhr, o6paryrorqefi B pi3nr,rqHbrx
gKcnepI4MeHTaJIbHbrx ycroBl,Isx, B ToM qlrcJre upu o6nyueul{rr MeraJrJrraqecKI,IX KJlacrepoB
KoporKr{MI{ JIa3epHbrMI,I xMnyJlrcaMu. B pa6ore nocJreAoBarenbHo pa3BrrBaercr ABa noAXoAa
K KoMlrblorepHoMy MoAeJIHpoBaHr{K) neu4eanrnoft [na3Mbl: Mero,zl rnaccraqecxofi
MoJleKyJltpnoft 4r'InavlIKLI rl MeroA MoJreKyJurpnoft 4uuarrlr.rKr,r c BoJrHoBbrMr{ rraKeraMu. O6a
MeTO,Ua rIo3BOJItrOT LICCneAOBaTb BerrlecTBo Ha MlrKpocKo[Iuqe.cKoM ypoBHe c yrreToM
sosNaoxHoft HepaBHoBecHocrI,I, [pI{ sroM KJraccuqecKr,rfi uoxo4 npr,rMeHr{M npn cna6oryr
sQ0eare Bbrpox,qeHllf, gJIeKTpoHHoro ra3a, a 6oree cnoxurrft MeroA Ar4gaMr,rnr,r BoJrHoBbrx
IraKeroB - rrpu [JrorHocrrx SJreKTpoHoB AaneKo 3a rpaHHrleft 3r-rpoN4ennr.

Pa:pa6offia orI'IX MeroAoB tBJrlerc.f, aKTyanbuofi lns pruBnrrts reopr{r.r ueu4eanrnofi
rIJIa3MhI 14 AHaJrpBa SKCrIepI{MeHTaJIbHbrx AaHHbrx, TaK KaK aHaJrprrr{rrecKue MoAe nH I.n[.
o[?IcaHI'It ypaBHeHI'If, cocrotHl4t, rrpoBoAr{Mocrrr, AugneKTpr{qecrofi lpoHlrrlaeMocrr,r,
noe$QuqneHTa orpDKeHI{t I4 rlornorleH}rr B Her{Aeamnofi nJra3Me AocrynHbr nr.rrrrb Ant
HeMHOfr.rx [peAeJrbHbrx cJlyqaeB.

Cne4yer orAeJIbHo orMerI,ITb p$yJrbrarbr .rerneprofi HraBbr Ar.rcceprarlurr,
nocsslqeHHoft I{ccJIeAoBaHI,Irc neu4eanrnoft nnacrepnoft HaHonJra3Mbr. B p$yJrbrare
MoAenI'IpoBaHrItr lroHI'BoBaHHbrx KJracrepoB, cocrorrqt,rx us 55 - 10s aroMoB. [orvqeHbr



'4aHHbIe O BeJII'IqI'IHe yCTaHOBLIBlrerocs 3aprAa lroHr.r3oBaHHoro Harropa3MepHofo KJracrepa B

3aBI'ICI'IMOCTI4 OT pa3Mepa KJlacrepa, KoHrIeHTparI[]r ]roHoB r{ TeMneparypbr 9JTeKTpOHOB;

rIoKuBaHo, rITo 3aptA KJlacrepa B paccMorpeHHoft o6lacrz [apaMerpoB MoxHo clrr{Tarb
lpolopquoHaJlbHblM rIpoH3BeAeHI{Io rone.{Hofi TeMrreparypbr gneKTpoHoB Ha pa1ryc
KJlacrepa, I4ccneAoBaHrt rcole6aru{t gneKTpoHoB B paBHoBecuofi rnacrepnofi nanonJra3Me;
paspa6omna reoperllqecKarl MoAeJrb, owrcbrB€uouarr [oJryqeHHyro B MoAeJrr,rpoBaHrrr,r

3aBIIcI'IMOCTE rIaCTOThr [oBepxHocrHbfx rrJIa3MoHoB OT pa3Mepa KJracrepa; onpeAeneHbr

AeKpeMeHThr 3aryxaHLrs, An[, o6rerunrr u rloBepxHocrnbrx rrJIa3MoHoB B 3aBl,rclrMocru or
rlapaMerpa Her{AeaJIbHocrI{. 3rr.r pe3yJlbrarbl rBJr.f,roTcr BaxHbrM ,rlorroJrHeHr,reM K
paccMorpennofi n Apyrnx rJIaBax oAHopoAHofi uenAealrnoft nlagMe, TaK KaK rroKa3brBaror
ponb panMepHbx s(f (penror.

lloly'reuHble peynbrarbl corocraBJreHhr c r{3BecrHhrMtr rM npeAenbHbrx cryqaeB
TeoperI4qecKHMI{ MOAentM}I rI pe3yJrbrartMr{ gKcrIepHMeHTOB, TIOSTOMy I4X AOCTOBepHOCT6 I,I

o6ocuonanHocrb cAeJIarIHhIX Ha r,rx ocHoBaHr{a BbrBo,(oB He Bbr36rBaer corraHeHzr.

,{uccepraqux Moposona I,I.B. tBr.f,erc.f, 3aKoHqeHHoft nayvno-rnanu(furaqaonnoft
pa6orofi, noAsoAtrlefi LITOr 6omuroNry rILrKJry llccne4onarrnft. oua, HecoMHeHHO,
coorBercrByrouyrc BceM KpurepusM, ycraHoBJrenHrrM rr. 9 floroxerus o [oprAKe
rprcyxAeHr.rr yqeHbrx creneueft J\b 842 or 24.09,2013r., pea.01".10.2019r., a ee aBrop
Moposon 14.B. 3acJryxr.rBaer rprcyxAeHr4s eMy y.reuoft crerreHr.r AoKropa rluauro_
MareMarr,rqecKr4x HayK no cneql,IanbHocru 1 .3.9 - (fusurca rrJra3Mbr.

CouaceH Ha BKJIIoqeHHe rlepcoHaJrbHbrx AaHHbrx B AoKyMeHTbr, cBr3aHHbre c pa6orofi
Allcceprarlr{oHHoro coBera, r.r }rx AzrnbHefi lryro o 6pa6orry.
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