
OrsHn o(f uquanuroro onrroHeHTa

Ha Ar.rcceprarlr4oHHyro pa6ory Moposona Llropn Bna4unarapoBr,rqa

<Cronrcnosl,ITeJlbHble 14 peJIaKcaIIrIoHHbre npoqeccbr B Her4AearrbHofi euenrpon-raoHnofi rrJra3Me)),

lpeAcraBJIeHHyIo Ha col4cKaHue yueHoft crerleHpr AoKTopa Srasuro-rvrareMarr.rqecKr.rx HayK rro

creqrraJrbHocrr 1.3.9 - (pusurca rrJra3Mbr

I4ccle4onanvrs. HevryeaJrbHblx cpeA v, B rracrHocrr{, He}rAeamnoft rrJra3Mbr, xoropofi
rIocBtIrIeHa Allcceprallnx Moposonal4.B., [peAcraBJrrror co6ofi Baxnyro o6nacrr reopern.recrcofi

$usurn. Pa6oru no erofi TeMarLIKe BeAyrcr yxe HecKonbro Aecrrulr'll:uit, oAHaKo MHorr{e

npo6nenarr Bce eIrle AarIeKI{ or perrreHr.rr. Cnequ(pr,rKa Her.rAealrnofi rrJral3Mbr lporBrrercs B

v3MeHeHI,It4 XapaKTepa KyJIOHoBCKOTO gKpaHrrpoBaHur 3apsAoB, cHprxeHl{t4 rroTeHllr4ana

krouv3a\vv aroMoB rI lIoHoB, 3Haql,ITenbHoft polu cr,rJrbHbrx croJrKHoBerruir qacruq, anoualsuofi
rIpoBoALIMocru vr Ap. SQQercrbl HellAeanbHocrr{ flporBJrrrorcf, yxe npll 3HarreHr,rf,x napaMerpa

Hel,IAeanbHocru (orHoIrreHI,It cpe4uefi noreHrlr4rrJbnoft oueprur.r KyJroHoBcKoro naauuogeficrsufi x
Kl'IHerl{qecrofi sneprzl,I ABIDKeHr.rr qacrr,rq) nopr4ra 0.1, upu 6onrrunx 3HaqeHr.rsx groro

rlapaMerpa rI3BecrHble BblpaxeHufl, Anfl, raAeamnofi rrJr€t3Mbr, a raKxe npu6m,rNenue [e6ax-
Xrorrens oKirblBarorcf, HerrpvMeHuMbrMI,I.

Teopervuecrue MoAeJII,I nela4eamnofi rura3Mbr rrocrpoeHbr, KaK rrpaBlrJlo, Ha

llcuonb3oBaunkrreopkrl,I Bo3Myrrleunfi. Oupe4enennrrfi rrporpecc B onr,rcaHr,rrr repMoAuHaMr,rqecrrlx

ceoficrs KJlaccnqecKofi o4uoroMrroHeHTnofi ner,r4ealrHoft nnagrurr 6rrl nonyqeH 6taro4apt
perreHzrc uHTerpanbHbrx ypannenuft rils. (fyHrqun paclpeAeneHur c rrcrroJrb3oBaHpreM

npu6luxeuuft flepxyca-iIesuxa, rvro4uszqupoBaHHoro rulepqenHoro npu6rr4)KeHr.rr, ailnapara
Teopllu rlors Ir ,4pyrllx MeroAoB. Bonruroe 3HaqeHrre 4n-r nepu(f vKa\ur4 grHX noAXoAoB r,rMenr4

pa6orrt no MoAeJIrIpoBaHLIIo Hel,rAeiurrHofi nraenarr MeroAaMr.r Monre-KapJro r.r MoJrerynrpnoft

AI{HaMI,IKrI, Koropble [o3BoJII{JIrr uccJreAoBarb ypaBHeHr.re cocro.f,Hrrr u $asonlre [epexoAbr B

rrrllpoKoM AI{arIa3oHe sHaqeHlafi napaMerpa HeuAeanbHocru. MeroA MoJreKynrpnoft Ar,rHaMr,rKr,r,

KpoMe TOrO, OKa3aIICt He3aMeHr,rMbrM IJpv EccneAoBaHr,rr4 HepaBHoBecHbrx cllcreM kr

penaKcarluoHHbrx rrpoqeccoB.

Eqe 6onee BtuKHyIo ponb plrpaer KoMrrbrorepHoe MoAeJrrrpoBaHr.re B cnyqae

AByxKoMrloneurnofi rIJIa3MbI c freroM KBaHToBbrx e(p$ercron n:ar.ruo4eficrBr,rf, gneKTpoHoB 14

LIoHoB u MHoroqacTI{qHbIX KBaHToBbIX sQ$ercron Anr gJreKTpoHoB. ,{nx paccnrarpuBaeMbrx B

pa6ore Moposona 11.B. napaMerpoB rrJrul3Mbr cyqecrBeHHa poJrb KBaHToBo-MexaHr.rqecKr,rx

e(pQerton gneKTpoH-I,IoHHoro Lr gJreKTpoH-o[eKTpoHHoro nsararrao4eficrBvrfl, nogroMy
paccMorpeHl{e cpeAbl B B}IAe ra3a rsaurrao4eftcrByroqux Knacc}rqecKr4x 3ap.f,xeHHbrx

Marepl{anbHblx ToqeK (uaccrauecKar nJIa3Ma) Ilueer Jlr,rrrrb orpaHl,IrreHHoe [pr.rMeHeHr{e, qro

cylqecrBeHHo 3arpyAHter npI4MeHeHIre cyrqecrByroqefo reoperuqecKofo ailnapara, a raKxe
MeroAa KJlaccuqecKofi Ivrolerynxpuoft AprHaMr{Krl. .ftx peruenI,rs sroft npo6nevtr B Ar,rcceprarlutr
paccMarpl,IBaerc . KaK I,Ic[onb3oBaHlre rceBAorroreHrluilrrbHbrx nro4enefi, TaK vr p€t3Br{Tl,re HoBoro



MeroAa MoAeJILtpoBaHVfl, ocuoBaHHoro Ha npeAcraBneHr{r,r gJreKTpoHoB n (foprr,re rayccoBcK}rx

BOJIHOBbIX NAKETOB.

Arcmyarauocmu meuat uccnedoeauuti. 3(f(fenrrr Her,rAeanbuocrrr rrporBJrrrorcf, B rrapax

xrIAKI4x MeTaJIJIOB, B pa3ptAax BbrcoKoro 4aBrrelJkrs, npu BBrcoKocKopocrHoM pa3pflAe

(snexrponspblBe rlpoBo4nzrcor), cxarr,ru BerrlecrBa uo4 nos4eftcrBrreM yAapHbrx BoJrH r,r MorrlHbrx

na3epHblx I{MnynbcoB, B HeApax 3Be3A LI rr4faHTcKr,rx rrJlaHer. llpurvreparr,lll HeI,IAeErnbHbrx c}IcreM

3aptxeHHblx qaCTvII tBJItIOTCfl TaKXe SneKTpOH-AbIpoqHtUI IIJIIBMa B IIOnyIpOBOAHLIKaX,

9JIeKTpoJIIarhI, pacrBopbl 3apnKeHHbrx KonJror,rAHbIX rracrrrrl I,I rlbrneBat rIJIa3Ma. ZccrenosaHlae
TepMoAI'IHaMur-vr 14 peaKIII{oHHbIX rrpoqeccoB B AaHHbrx cpeAax r.rMeer saxHofi [puKnaAHoe

3HaqeHr,Ie vr flBrflerc . aKTyanbHoft zagaueil

Cmp)trcmJtpa duccepmauuu. Tercr Ar.rcceprarl[rr r{3Jroxeu Ha 284 crpaHr4rlax, BKJrroqat

BBeAeHI{e, o6sop nllTeparyprt,4 rrtanu c on[caHr4eM pe3yJrbraroB r,rccJregotayuit,3aKrroqeHue r.r

crLIcoK JlvreparypEl, cocrotlquft us 557 nararraenosaur.rfi. Bre4enue coAepxr.rr ueo6xo4uurre

AaHHbIe o6 arryanbHocrl{, Ilerlsx u 3a4aqax pa6orrr, uayruofi HoBtr3He, Teoperlrqecroft u
lpaKTzqecxoft gnaquMocrrr, MeroAonorrlrr r.r MeroAax vccneAonauufi, rroJloxeHr,rrx, BbrHoctrMbrx

Ha 3aIrII4Ty, aupo6aquu pe3ynBTaron. O6sop nvreparyphr Aaer r.rcqep[brBaroqee rpeAcraBJreHr.rr o

cylqecrByloql4x TeOpeTI4qeCKLrx rroAxoAax, MeroAax KoMrrbrorepHoro MoAenr.rpoBaHr.rr vr

9KCnepI'IMeHTaJIbHbX AaHHbrx, oTHocrllluxcr K paccMarpr{BaeMbrM B ll,Icceprarlur,I 3aAaqaM.

KaNAas I,I3 nocneAyloqux rnaB coAepxr,rr rroApo6noe ugnoxeHlre lonfreHHbrx pe3yJrbraroB 14

conpoBoxAaercr KparKI4MI,I BbrBoAaMr4, noABoArrqrrMrr r4Tor coorBercrByroqefi qacrur pa6orr1 a

3aKJIIoqeHHe coAepxur o6erqarorql{e BbrBoAbr v onvrcarrnfi sog^aoxHocrefi Aanurefiurero pn3Br,rrlrt

pa6oru. AnropeSepar Allccepra\r4vr coAepxlrr KparKoe orvcaHrle ocHoBHbrx pe3ynbraroB r,r

nepetleHb ony6nuronaHHblx pa6or, KoppeKTHo orpaxaJr coAepxaHr.re Aprcceprarlulr.

. PaccuorpvM ocHoBHbre

pe3ynbrarbr r.rccJre,4oBaHrafi, c(popuynupoBaHHbre rJraBax 2 - 5 gucceprarlr4r{.

flocle nro4Hofi rJIaBbI 1, n rnane 2 o6cyxaaercr pacqer craruqecr<ofi u 4uuanazuecrofi
rIpoBoAI,IMocrI,I neu4eanrnofi [JI€t3MbI, T.e. npoBoAprMocr]I, sanr,rcrrqeft or qacrorbr

Bo3MylrlarcIllero rIoJIf,. Ars pacqera rlpoBoAr,rMocrr4 r,rclonrcyercr MeroA rnaccuqecrofi
rrlolerynxpnofi AI,IHaMTIKI,I (MD v reoplrr lnnefiuoro orKJrLrKa, rro3BoJrrrcrlaf, cBr3arb

npoBoAllMocrb I,I aBToroppenrrlr4oHHyro lpynrquro rora. Eonrruoe BHHMaHr,re aBTop yAeJrrer

nu6opy [apaMerpoB MoAenLIpoBaHuIs, rpaHr,rqHbrx yclonufi ll rroreHrlr,rirJra Mexqacrr.rqHoro

n:auuo4eficrBl,It (n pa6ore llcrloJrb3yercr uo4u(fuquposauHrrfi rroreHrllrrrJr Kenr6ra).
flolyuennrre Anf, crar[qecKofi npono4r,rMocrr,r AaHHbre corocraBJreHbr c rpeMr reopervqecKr4Mr,r

OII9HKaMI,I, LI3 Koropblx ABe lonyqeHbr n rpra6maNeHur,r KJraccraqecKofi AvHaMr,rKr,r sJreKTpoHoB, a

Tperbt ytII,ITbIBaer sQ(ferrrr BblpoxAeHr,rr oneKrpoHHoro rasa. Pesylbrarbr M,{ rvro4erupoBaHr{t

xopomo cofnacylorcf, c oIIeHKzlMr{ Ha ocHoBe KrraccuqecKofi reopraz np}r Manbrx KoHrleHTparlr,rflx

3neKTpoHoB vI rIoATBeplKAaIor BaxHocrb frera KBaHToBbrx cnoficrs gJreKTpoHoB rrplr

upr'r6nuNeHlll,I K fpaHl,Iqe BblpoxAeHr{r, qro B, AaHHoM cJryqae, o6ectequn aerc . nrr6oponr



rIceBAorIoreHIII,IiIJIa. Tarxe, pe3ynbrarEl MoAenr.rpoBaHr,rtr xopolllo corJracyrorcr c [Meroqr,rMcs

MaccI,IBOM SKCrrepIIMeHTaJrbHbx AaHHbrx.

[.ts 4Ianauu.recroft [poBoAl4Mocrr,r cyrqecrBeHHa npo6rerrna frera HeJroKirJrrHocrr4

KoppeJltq[oHnoft Synxquu. B pe3yilbrare rrpoBeAeHHbrx raccle4onaHr.rfi c rplrBleqeH[eM

AorIoJIHI,ITenrnofi qzcleHHoft cxeMbl, BKnK)qarorquit ssletuir yqer cpeAHero [oJrr or yAirneHHhrx

3apf,AoB, aBTop AeMoHcrpl{pyer KoppeKTHocrb r{crroJrb3oBannfi. AnLrHHoBoJrHoBoro upu6nuxteHvr.

flpe4cranneHHa{ 3aBI,IcLIMocrr eQQercrunnoft qacrorBr croJrKHoseuufi or qacrorbr Bo3Myrrlarouero

IIoJIt colocraBJleHa c reoperkrqecroft 3aB]Icr.rMocrbro, nonyrennoft Apyrr4Mrr aBTopaMr,r.

flpone4enusre conocraBJleHl,It rroKul3brBaror, qro paspa6orannar MeroAr4Ka orrpeAeJreHlrtt

Al4HitMl,Iqecrofi uporoAr,rMocrlr, a rarxe noryrreHHbre c ee noMorrlbrc pe3ynbrarbr rBJrrrorcf,

o6ocnonauHbrMr{.

fnana 3 uocnaqeua MoAenvpoBaHr.rrc peJrarcarl[oHHbrx rrpoqeccoB B He]rAearrssofi nnague

c I{crIoJIb3oBaHI,IeM ptBnl,IqHhrx HaqaJrbHbrx ycnonuft. 3Aecr raKxe rlpr4MeHrercr MeroA

KnaccuqecKoft rr,lonenympuofi I.nnaMvrKvr, c [oMorrlbro Koropofo paccMorpeno SopnrupoBaHr,re

4noftnoro gneKTpuqecKoro cno-s Ha rpaHr{rle rrJrtBMa-BaKyyM u sllusu rroBepxnocr}r MeraJrJra B

ycnoBl'If,x yHI'IrIoJItpHofi 4yru. ,{anee, npoBeAeHo MoAenvpoBaHr,re penaKcarlkrkr Heu4eanurofi

IrJI€l3MbI, o6pasonaunoft oAIanoqHbrM MHofo3apsAHbrM LroHoM B KoHAeHcr{ponaHHofi rrlramenpr. Bo

Bcex cnyqatx rrp]IMeHf,erct cxoNr,rfi rroAXoA MolenprpoBaHr{r HepaBnoBecHbrx [poqeccoB,

ocHoBaHHbIfi ua ycpeAHgHI.IrI uo aucau6Jrro cocroruui1 ornuqaroquxcs MrrKpocKonr{qecKzM

paclpeAeneulleM qacrllq, Ho oAr{HaKoBbrM c MaKpocKonz.recKoft ToqKra 3peHr,nr. ,{l_r renepaquu

TaKoro ancaNl6nf, LlcloJl*yerct BcnoMorareJrbHrur paBHoBecHar M[ TpaeKTopr{fl., Ha roropofi
nrr6uparorcx roqKl{, orcrotlq[e Ha (BpeMs 4nHaur,r.recrofi lraM.f,Tr{), tpe6yeuoe Infl
MllKpocKorluqecKoro rrepeMerrruBa'unfl TpaerTopr{fi. Tarzu o6parou, MeroA M.{ o4nonpeMeHHo

BbIrIoJIHter 4ne (fynrqvv -- KaK crloco6 renepaqw crurr4crr{qecKr,r He3aBucr.rMbrx HaqirJrbHbrx

pacllpeAenelJuit qacrull 3a cqer orHocureJlbHo MzIJIoro BpeMeHI,I Ar,IHaMl4qecroft nanasrvr, ara:rt>Ke

AJrr caMoro MoAenr4poBaHr.rr penaKcarlr4oHHbrx rrpoqeccoB.

3(flperru HeLIAeaJIbHocrI,I B nplrBeAeHHbrx pe3ynbrarax uau6onee 3aMerHbr AJrr rrna3Mbr

s6rllsu MeraJIJII,Iqecrofi nonepxHocrr{, fAe xapaKTep gKpaHr,rpoBaHr,rr rroBepxHocrHoro 3apflra
cyrlecrBeHHo ornuqaercr or Ae6aescKoro.

Ilonyveunrre n pa6ore pe3ynbrarbr He rrporr.rBopeqar r,rMeroqvMcr sKcrrepuMeHTalrbHbrM

AaHHbIM, a Ant cnyqafl rIniBMbI I4OHHOTO TpeKa, TIOCTpOeHHAICLTX noMorrlbro Kr4HeruqecKaf, cxeMa,

Aaer xopomee corJracue c na6nro4aeMhrMr,r peHTreHoBcKr.rMr4 c[eKTpaMr{.

fnasa 4 coAepxllr pe3yJlbrarbl MA MoAenrrpoBaHur rrJrirMeHHoro o6pa:oeanrax,

rloJlfreHHoro [pI{ o6rS.venuu Mer€IJIJILIqecKoro KJracrepa SeruroceryHAHbrM Jra3epoM. IIpz
yMepeHHblx I,IHTeHcpIBHocrrx lrMnynbca [onfreHHa{ ura3Ma flBJrflercs. uer,r4eanruofi. 3Aecr

ocoOoe 3HaqeHI4e I,Irpalor pa3MepHble eQ$errrr. B pa6ore ofrr{chrBaercfl opr4rkrHanbHiur

IIOCTAHOBKA qPICJICHHOIO gKCTIEPI4MEHTA, HATIPABJIEHHAJI HA I,I3}^IEHI,IE UCKIIOqI,ITENbHO ALIHAMI,IKLI

sneKTpoHon (uoHrt cqllTarorc{ HerroABr{xHrruu), T.e. B AaHHoM clyqae Qanruuecr<pr ucrroirb3yerct
agua6atutecKoe npr6luxeune. Taroft [oAXoA o6ocuosaH B cnyqae AocrarorrHo rnreJrbrx r{oHoB,



a raKxe Ha paHHLIX CTAAIIflX pa3nera Knacrepa BcJIeAcrBr4e KynoHoBcKoro orrarKvrBali^vrfl, KofAa

cKopo cTr,r ABr,rxeHr4.f, I,r o HoB H eB e JTI,IKI'r.

Mo4enzpoBaHl{e rloKa3blBaer, qro gneKTpoHHas noAcl,IcreMa B AaHHoM clyqae AocraroqHo
6rtcrpo Aocrl,Iraer KBa3I,IpaBHoBecHoro cocrotHr,rr, B KoropoM BHeIIrHrr lroHr{3arlvr Knacrepa

Sarruuecril [peKparrlaerct rr34a HaKonJreHHoFo KJracrepoM noJroxrrrenbHoro 3apflAa. 3ro
rloATBepxAaerc . u cAenaHHbIMlI TeoperLIqecKI{MLI orIeHKaMIr. Ocuonuofi aKrIeHT n 4annoft qacrr,r

pa6oru AeJlaerct Ha l{ccneAoBanvrv KoJrJreKTrrBnlrx r<one6annft snerrpoHoB n o6pasonanruefics
(HaHorIJIa3MeD. flpucyrcrnue raKl{x rone6anufi npoflBJrrercr, HarrplrMep, B pe3oHaHcHoM

lornouleHllu Al,IarHocrllqecKoro Jra3epHoro rlMrryJrbca, cJreAyrouero c ne6onsruofi ragepNrofi
rlocJre ocHoBHoro (ronusyrorqero) uunynrca.

B pa6ote paccMorpeHbl rloBepxHocrHbre u o6reunrre nJra:|MoHbr, rlpuqeM ilrrfl
noBepxHocrHblx rIJIit3MoHoB Teoperrlqecru o6ouroBaH cABlrr qacrorbr B KpacHyro o6lacrr
crleKTpa. 3ror e$(peKT BocrpoI43BoArrrcr r{ B pe3ynbrarax M.{ rrao4elvpoBanvrfl.. Heu4ealrnocru
rIJIa3MbI B AaHHoM cnyqae flporBnrerc .BsaBncvrMocrr4 roeQQnqneHTa 3arp(aHur noBepxHocrHbrx

r'l o6reunrrx rIJIa3MoHoB or rlJrorHocrr4 IIJra3Mbr, Koropar IlMeer cxoxr,Ifi xapaKTep c AeKpeMeHToM

3aTP(aHI{f, neHTMIOpOBCKI,IX BOJrH 14 CKOpOCTbTO penaKcarllrr{ IlMrrynbca B lrpocTpaHcTBeHHoro

o4nopo4nofi nela4ealrnofi rlJrttsMe. Pesynrrarrr pacqeroB cpaBHr,rBarorcr reoperr,rqecKr{Mr4

MOAeJrrMr{ r,r KoMlbroTepHbrM MoAenr4poBaHr,reM Apyfr,rx aBTopoB.

B rnase 5 ouucana,4anrneftmas paspa6orrca MeroAa Ar{HaMvKrr rayccoBcKrrx BoJrHoBbrx

rlaKeroB I,I uccJreAoBaHr4e ero [puMeur,rMocrrr K MoAenr,rpoBaHzro Her{AeaJrbHofi nlagnarr. 3ror
MeroA rIplI3BaH ycrpaHl,ITb HeAocrarKrr Kraccr4rrecKofi uoler<ylrpnofi AI,rHitMrrKtr, cBt3aHHbre c

I{CTIOJIb3OBaHUeM 3aBI,IC'IVIX OT TeMrreparypbr rrceBAorroreHrlr{aJroB, cJro)KHocrbro orucaHr{t
cBt3aHHbIX cBt3aHHbIx cocrosHr,Ifi gneKTpoHoB lr LtoHoB lr BBrpoxAeHr,Ir gJreKTpoHHoro ra3a.

IlpeurrayqecrBa I,I HeAocrarKI,I AaHHoro MeroAa o6cyN4aercfl. c*arraJra Ha rrpocrbrx MoAeJrbHErx

cl4creMax, TaKIrx KaK aroM BoAopoAa vIrelrvtfl, MoneKyna BoAopoAa, (Depltlu-ras B rapMoHI,IqecKoM

ofpaHurII,IBaIoueM noreHIIuaJIe u Ap. C nouorquo AaHHbrx pacqeroB rroKa3aHo, HalpI,IMep, qro,

npeAcraBntf, sJIeKTpoH B BLIAe nznefiuofi norvr6ranaqurr BoJrHoBbrx naKeroB, MoxHo Ao6Ilrrcs
cXoALIMOCTI,I SHeprrII4 OCHOBHO|O COCTOTHT{f, 3Tr4X Cr,rCTeM K I,r3BeCTHbrM 3HaqeHr{rM.

O4naro, xoporuo onllcblBat cBt3aHHbre cocrorHr,It, MeroA A[HaMr,rKrr BoJrHoBbrx rlaKeroB

crilJlKllBaerct c npo6lelraavru npu o[]IcaHr,r[ cno6o4nrrx gneKTpoHoB r,I3-3a orcyrcrBr,rt
orpanuveuuft Ha IxupI{Hy BoJIHoBoro rraKera. B Araccepriqura no4po6no orprcbrBarorcs

npeAnoxeHHble puBnplqHblMpr aBTopaMr{ MeroAbr otpaHr,rqeHl,It mnpr,rHbl [aKeroB, conocraBJlfrerc .

I{x BJII{IHI{e Ha ycpeAHeHHbIe xapaKTepr,rcrr{Kr.r croJrKHoBlrreJrbHbx flpoqeccoB. B ra.recrse oAHoro

I'I3 pellreHl4ft 4anuofi npo6lervrr paccMarpr,rBaercr noMerrlenr{e qacrr.rq B orpaH[qnnarorquft

noreHllutur, yAepxllBiuorqufi rarnna o6pa:orvr, BoJrHoBbre rlaKerbr or paclrJrbrBalaprfl. flpurvrennuocrr

AaHHOTO nOAXOAa K MOAeILIpOBaHLTT [pocTpaHcrBeHHo HeorpaHr.rqennofi rrJra3Mbr o6cyN4aercs,Ha

rlpllMepax KaK KJlaccIaqecroft Mr{, :rax Lr HenocpeAcrBeHHo Ar{HaMr,rKr{ BoJrHoBbrx rraKeroB.

[ta yqera o6ueuuo-roppentquoHHbrx s(f(ferron raK)Ke paccMorpeHbr HecKoJrbKo

rIoAxoAoB, cpeAl{ Koropblx npu6nuxenue Xaprpr.r-@ora, MeroA rrceBAorroreHrlr,rana sneKTpoHHoro

cllJloBoro uolr (electron force field) u ucrroJrb3oBanue (pyHrrluoHiura eJreKrpoHHofi nnornocrz



LSDA, olpeAeJleHHoro Ha ocHoBe pacflpeAeneur{r cyMMapHoft nJrorHocrt4 BoJrHoBbrx rraKeroB B

pacueruofi .f,qefiIce. flocne4nIafi u3 yKiBaHHrrx noAXoAoB rrpoAeMoHcrpr,rpoBirJr orrrltMrrrrbHoe

coorHollrenue roqHocrl,I I{ BpeMeHv Bbrrll{cneunfi, ero pe3ynbrarbr xopomo cofnacyrorcfl c yAapHo-

BoJIHoBBIMI{ gKcrIepI4MeHTaMr.r lr pacqeraMlr MeroAoM Monre-Kapno B TepMLrHax r.rHTefparroB rro

TpaeKTopI'IsN{. B ro xe BpeMt flonyqeHHbrft uero4 coxpaHser Bo3MoxHocrb MoAenr.rpoBaHr{t

AI'IHaMI4qeCKI,IX lI penaKcalll4oHHbrx [poqeccoB, rrro oTKpblBaer Bo3MoxHocTb ero [p]rMeHeHur Ko

MHOII'IM sa!.aY;al/, rpe6yroquM KaK 6oree rorrHoro, qeM B KJraccr4qecKoft M[ frera KBaHToBo-

MexaHl4rlecrcux a$(ferroB, TaK I,I MoAenllpoBantrs.HepaBHoBecHbrx cocrosttuit.
Taxr,Iu o6pasou, nonyqeHHble pe3ynbrarbr B AocrarorrHofi crenenu 6arnpyrorcr Ha

Ir3BecrHhIX K Hacro{IqeMy BpeMeHr,r TeopeTr{qecKux MoAeJrqx, BHyrpeHHe Herrporr,rBopeqr,rBbr,

lIcrIoJIb3oBaHHbIe MeroAbI aupo6uponaHbr Ha recroBbrx gaIiaqax, a nonyqeHHbre c Hx rroMoIIIbIo

AaHHbIe colocraBJleHbl c 9Kc[ep[MeHTarrbH6IMr,r pr Apyrr,rM pactlerHbrMt4 pa6orauu, qro

rloATBepxAaer AocroBepHocrb pr o6ocnoeaHHocrb BbrBoAoB Ar,rcceprarlprouuoft pa6oru.

Hayvuaa uoeu3ua. OpurunanbHocrb Ar.rcceprarlkr4 vr rwrqnbrfi sKnaA aBTopa He Bbr3brBaror

counenuft, orAeJIbHo xoreJrocb 6rr orrvrerprrb cJreAylorrye HoBbre pe3ynbrarbr:

AaHHbre ro crarl{rlecrofi I,r AuHaM[qecrofi npono4uliocrr.r HevAeanrnofi rrJrrr3Mbr B

lrrrpoKoM Ar,rarra3oHe rrapaMeTpa He[AeaJrbHocTH;

o6ocnoeaHlle lepexoAa K Anr,rHHoBonHoBoM rrpeAeny rlpu pacqere Ar,rHaMr.rqecrofi

rIpoBoAI4MocrI,I MeroAoM MoJreKynxpuofi lr,rHaMr{Klr c neprroAr4qecKlrM}r rpaHr.rqHbrMr{

yCJIOBI,I'MLI;

orlpeAeneHl{e cralllrouapnofi rultpr,rHbr 4noffnoro eneKTpoHHoro cJror Ha rpaHr{rle

HelIAezIJIbHofi unagnarr c pa3nllrrHofi reouerpueit, a raKxe xapaKTepHoe BpeMs ero

ycTaHoBneHr,rr;

pacqer npocrpaHcrBeHHo-purperuennoft aBToKoppeJrrrluonnoft $ynrcqnn roKa Lr

I{ccJIeAoBaHI{e MoA rore6aHufi gneKTpoHoB B r{oHrr3oBaHHoM HaHoKnacrepe;

BbIBoA aHaJrpITrqecrofi ganucl,IMocrl{ gapg,Aa }roHI,I3oBaHHofo HaHoKJracrepa I{ rracrorEr

rIoBepxHOCTHbrx TIJIZI3MOHOB OT pa3Mepa KnacTepa r,r TeMrrepaTypbr sneKTpoHoB;

parpa6orra MeroAa AI,IHaMI,IKI,I BoJIHoBbIx [aKeroB Anfl gJreKTpoHoB, npeAcraBJreHHbIX

m.lneft nofi rcou6uHaquefi uecronrKr.rx rayccoBcKr.rx ([ynrqufi ;

paspa6oma MeroAI,IKI,I MoAenupoBaHrlr .qnnaudru BonHoBbrx rraKeroB 6eg

rrplrHyAr.rTeJrbHofo orpaHr,rqeH[fl, ptx m[pr,rHbr;

pa:pa6otra cnoco6a yrlera o6uenno-xoppenrquoHHbrx s(p(ferron B MeroAe Ar,rHaMr{Kpr

BoJIHoBbIX rlaKeroB 3a cqer rlclonb3oBanur (pynrrlr{oHaJra gneKTpoHHofi nnorrrocrra.

3 au e q auun. llo 4nccep r ar\vur Moposona LI.B. uoNno cAenarb cJreAyroq[e 3aMeqaHr.rr :

1. Heruro, KaK lI3 ypanHenzfi (2.16), (2.17) roryqaercr ypaBHeHlre (2.19), c yqeroM roro,
vro rrrp/ cD --+ oo npll o --+0. Aannrrfi uepexoA nu6o HeBepeH, nu6o rpe6yer AononHr,rreJrbHbrx

noscgeu[fi.



2. Puc. 2.9 y6eaurenbHo fIoKtBbIBaer paBeHcrBo rrpoAonbnofi u rrorrepeqHofi .racrorrr

croJlKHoBeur.rfi, .rro orBeqaer Anr4HHoBonHoBoMy pexr,rMy. Arropy cJreAoBarro 6rr oqenurr
rpaHllqy piBMepoB BbIqI,IcJII,ITemnofi r.ueitxu, Koropru Aaer AnlrHHononnoeofi flpeAen. By4yr nu
qacTorbl orJlzqaTbct Anfl MeHbITII{x paenrepon? He rBlrrercr rrv nolyveuurrfi pe3yJrbrar

cneAcrBueM KoMrreHcarluu ouru6orc unn Apyrvx e$$erron?

3.flparrzuecKoe coBnaAeHlle pe3ynbraroB pacqera rracrorbr cromnoseHr4fi c

npI{MeHeHLIeN{ ra 6es [pLIMeHeHI{t cxeMbr 3nanr4a rpe6yer o6cyN4enus. CnssaHo Jrr{ 9To c
coorHorrreHr4eM pa3Mepa Bbrqracrurenluoft sqefiKr.r r.r Anr,rHbr sKpaHrrpoBauus.?

4. Ypanueuue (2.31), no-Br4AIaMoMy, coAepxnr onrn6ry, ecJrlr peqb r,rAer o6 ycpegueunz

no paBHoBecHoMy ancarr6ruo. ,{eficrnureJrbHo, 4nx nro6oit Aurtavu.recKoft nepeuenHofi A,
BbllroJrHrercr paBeHcrBo, (A dNdt >:0, roropoe cneAyer us o6parunaocrr.r Mt4KpocKo[uqecKux

ypanneuufi . Ecnu ypaBHeHHe (2.3 1) BepHo, ueo6xo4urvro coorBercrByroqee [orcHeHlre.

5.Hecrcolrr<o HetcgH BbIBoA o coBrlaAeHr4u AvnaMkr.recKoft [poBoAraMo crv 1.nfl,cnyrar fIfY
n OfY. C.ne4yer IrvI vts groro 3aKJlroqeHr,re, qro AaHHbre MeroAbr xoporuo annpoKcrlMr,rpyror

rlpoBoAllMocrb 6ecxoneqnofi (reprr,ro4ranaMr.rqecKrr 6onrurofi) cucreurr? [eno B ToM, qro

cylqecrBylolllre (AnI4HHbIe (rz4po4r.rnaMLrqecKze) xnocrrr> aBToKoppeJrrrlHoHHbrx (fynrquz
rpe6yrot AocraroqHo npoAoJIxI,ITeJIbHoro rrHTerpupoBaHvrfl, 4nd uonyreHr.r.f, Hrr3KorracrorHbrx

suaqeHllfi [poBoAI,IMocru. fittr^ gTofo neo6xo4uua Aocraroqno 6onrmag Bbltrllcnvrelrbnafl.g.refira

I4 I,Icronb3oBaHl4e lIfY ue pemaer upo6neuy. I4ccne4onal nrr aBTop 3aBr.rctrMocrb Ar4HaMr,rqecrcoft

npoBoAr,rMocrr{ or prcMepa Bbrqt4crurelrnofi s.refirl.r?

6.14g onucaHrlf, MoAeJITI [prlrloBepxHocrHoft erempon-uonnofi rrJrir3Mbr He rroHrrHo,

lIcIroJIb3oBaJvIcb wI 3aprlbr zso6paxenur (uane4eHnbre rapr4u), orBeqarourre MeraJrJrrrqecKoMy

nonylpocrpaucrBy vI ecJIrI Her, To uouervry? Heo6xo4r.rvro [pr.rBecrr.r coorBercrByroqee

o6rscueHue.

T.CneAoearo 611 6oree no4po6no orucarb npoqecc pa3pyrrreHr.rs uouHofi perrerKr,r, B roM
rIpIcJIe caM MexaHLBM pa3pyrueu[s? flpoucxo4rar npr paBHoMepHoe no o6reuy <na6yxaHue>

BerrlecrBa I4JrII rrocJrofi noe <ucnapenue >?

8..flrrsercg rua 4o6anneHl,Ie qJreHa (Jewpmd K gHeprur4 BoJrHoBofo rraKera rlonHocrbro

QeuoueHononlqecKuM? flouenry nu6pana crerrenHar 3aBrlcr,rMocrb co crerreHbro 6? Cyrqecrnyer

JII'I KaKoe-Hu6y[t, Aalre KatIecrBeHHoe o6rscHeHue raItofi MoAeJrr,I, ocHoBaHHoe ua SnazuecKlrx
coo6paxenlEsx? Hem3t nI{ npoBecrr,r coorBercrByroqufi. artalus Ha ocHoBe MeroAa BKB?

9.flpu paccMorpeHurl MoAeJILI Klaccurrecnofi oAHoKoMrroueurnofi nJra3Mbr n o6sopHofi

nepnofi rJIaBe, aBTop He rIpIaBeJr cchrJroK Ha rrocneAnrae pa6orrr rro ypaBHeHr,rro cocros:rtus sroir
cI,ICTeMbr, [oJlyqeHHble pEHbrMI,I fpyrrrraMr,I aBTopoB

10. flpu o([opurenuu clr{cKa nr,rreparypbr rrcrroJrb3yercr HecroJrbKo pa3nlrrrHbD(

cTaHAapTOB, IITO 3aTpyAHfl eT elo r{crroJlb3oBaHr,re.

,{anHrre 3aMeqaHLIt, oAHaKo, He cHr{xaror nrrcorofi orIeHKH Ar.rcceprarluoHnofi pa6orrr,

Koropat IlpeAcraBJl,{er co6ofi 3aKoHrleHHrrfi qurn HayqHbrx r.rccneAoBaHrafi I,I coorsercrByer BceM

Kpurepl,IsM rnanu$urcaquousofi pa6orrr, ycraHoBneHHbrM rr. 9 floroxeuld o noprAKe
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