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o(fuqua6uoro orrnoHeHTa Ha Auccepralluro AlercaHApbl JlrsosHsr JlrrceHxo

(LIMfIyJIb CHOE YCKOPEHIIE IIACTIIII B

COJIHEIIHbIX BCTIbIIIIKAX IT UX POJIb B

HAIPEBE IIJIA3MbI)'

npeAcraBneuHyro Ha corlcxaHue yuenofi crerleHll

KaHAI4rara QIa:uro-uareMarI'IqecKI''IX HayK

ro cneql{aJlbHocrt4 01.03.03 <@usuKa Coluua>

[raccepraur4oHHaJr pa6ora A.JLJIrrcenKo rrocBsuleHa B nepBylo oqepeAb I4ccJIeAoBaHusI\a csoficrs

Tax Ha3blBaeMbrx ((xoJroAHbrx) conHeqHblx BcIIbIIueK (r.e., BcrIbIIIreK c HH3KIIM TenJIoBbIM

oTKJII,IKoM oTHocLITeJIbHo HeTeuJIoBoro usnyueuur) n peHTfeHoBcKoM rr MHKpoBonHoBoM

Ar4arra3oHax vt oilpeAeneHr4r,r r4x orfit.Il4fi oT o6rrqnrx BcIIbIIUeK IIO rvrop(poloruu vI

xapaKTepr4cTr,rKaM ycKopeHHbrx qacTr{u. Bropofi s?pla'feir 6rtlo ollpeAeneHple xapaKTepI4CTI'IK

gneKTpOHOB I,I IIOHOB, yCKOpeHHbIx B MOIIIH6IX COIHeqHb1;1 BCnbIIIIKax X-ruaCCa'

conpoBoxqa lou} Ixc ' |aMMa- I43J Iy I IeHHeM. . {a r rHuega! la 'c I ] r4He[ocpeAcTBeHHocBf l3aHblc
BonpocoM o coorHorrreHr4lr AoJrefi ceo6o.uuofi uarsuurofi eHepruu, vrl.yu\vrx Ha ycKopeHue qacrI4II

" "u 
,rp"rofi uarpen nJra3Mbr Bo BpeM.f, BcrrbrrrrKpl, a raKxe c raKpIMI'I tpyngaMeHraJIbHbIMI'I

BonpocaMr,r $urraxu corHer{Hbrx BcnbrrrreK, KaK MeXaHI43M rIepB}IqHOro gHepfoBblAerellvfl' u

MexaHI,I3MbI yCKOpeHI4s 3neKTpoHoB I4 UOHOB.

O6e uayuuble 3aAaqI,I pelrranlacb Ha ocHoBe rtpl4BrteqeHufi HoBbIX AIq (busuKu COrurqa

.rlaHHbrx na6lroAesufi, IroJryqeHHbrx B XOAe poccuficroro 3KClepHMeHTa no I4CCJIeAOBaHI',IT

KocMprrrecKl,rx raMMa-BcrrJrecKoB Konus-Wind. I4rvrenno 9To Bo MHoroM onpeAenllno aKTyaJlbHocrb

r{ HoBr.r3Hy Ar4cceprauuonsofi pa6orrr. Ha6ruoAenufl. Ha upu6ope Konus-Wind npono.urrcq c

1994t. rro Hacroflulee BpeMr r,r npeAocraBJrflror yHr4KaJIbHbIfi trlaccun AaHHbrx Ha6nIoAeHI4fi

corHetrHblx BcrrbrrrleK s xecrroN,{ peHTfeHoBcKoM I4 MtrKoM raMMa-AI'Ia[a3oHax (6olee 1000

BgrrbrrrreK B Tpr,rfrepHoM pexr4Me B Alrana3oHe 20 r<gB - 15 MsB c BpeMeHHbIM pa3peuenraeu Ao 2

r'rc). ArrueHoe r{clonb3oBaHr,re 3Toro MaccI,IBa AJIx LlccJleAosaHuft uo Sra:ulce Coluua HaqaJlocb

orHocplTeJrbHo HeAaBHo r4 Bo MHoroM sBrserc.s saclyrofi AuccepraHra. Oco6o cneAyer orMerLITb

opfaHr,r3oBaunsrfi aBropoM cBo6oAsrrfi Aocryrl K co3AaHHOfi 6aSe AaHHbIX KOnus-Wind uepes

rnO6zurgryrO ceTb I4urepuet. 3to, 6esyclonno, [pI{HIIu[[aIIbHO [paBI'IJI6Hoe pelxeHl{e'

Mex4yuapoAnufi onblr (NoRH, RHESSI, SDO, pr ApyrIIe o6cepnaropuel) y6eAurelrno

cBr{AerenbcrByer o errcoxofi nayunofi sQ(fer<runuocr}I IIoJII'ITuKH orKpblTblx AaHHbrx' Koilaqecreo

uy6lurauufi u nolyueHHbrx pe3ynbraroB c r,rc[oJr63OBaHI4eM rarofi TIoJII'ITI4KIC Bo3pacraer Bo

MHOro pa3.

B ceo€rvr oT3brBe t cocpeAororrycb, B ocHoBHOM, Ha 6lusxlzx MHe I1o TeMarI',IKe pe3yJlbTarax'

oTHocf,rIrxct K MtiKpoBonHoBoMy 14 )KecTKoMy peHrreHoBcKoMy (XP) r'tuyrleHl4lo ncnuuex' '{o

Harrana pa6oru HaA Ar4cceprarruefi 6ruro r,r3BecrHo Jrr4rrJb o6 eAIanu'rHbx cnyqajlx Ha6nIoAeHI'Ifi

BCTTbIIUEK C HI,I3KI4M TEIIJIOBbIM OTKJII4KOM OTHOCI{TENbHO HETCIIJIOBOTO H3NT{EHLI' B XECTKOM

peHTreHoBcKoM r.t Mr4KpoBonHoBoM r43nyqeHllu. Elaro4apr AJILITenbHOMy nepl4oAy ua6mo4enufi

Konus-Wind (6onee anyx rroJrHbrx ur{KJroB coluequofi aKr}IBHocru), AlexcaHApe Jlucenxo

yAanocb Ha ocHoBe qerKlrx Kpr,rrepr4eB oro6pam crarl,IcrtlrrscKn 3Harrl4Mrte nrt6opxu co6sttufi' (42

(XOnO.rIHbrX) Ba1EIIIKI{ vr) Infl CpaBHeHI'Is, 405 o6Uqsltx nCnrrurer) Anfl aKKypaTHOIO

crarr,Icrl,rqecKofo aHuru3a o$utux cnoficrs r4 orrutII,ITeJIbHbIx oco6enuocrefi ncnHureK c HI'I3KHM

TeniIOBbIM OTKJMKOM. OCO6O OTMeqy 3AeCb ABa BbItBJIeHHbIX CTaTI'ICTLIqeCKH 3HatII4MbX

oTJrI,IqnTeJIbHbrx npI,I3HaKa (xonoAHbIX) BCII6IIII9K. ,{ZCCepranrou 6ulo noKa3aHo, qTo

(XOnOAHbIe)) BCIIbIIIIKI4 XapaKTepI43yIOTC.f,: l) MeHbIuI4MI4 AnI'ITeJIbHOcTflMIa e XP u

MI,IKpoBonHoBoM AI,Iana3oHaX: MeAI4aHHbIe 3HaI'IeHI4fl pac[peAeJIeHI,I' cocTaBJI'eT Bcer.o 8 c



rrporr{B 48 c anq olopHbrx BcrrbrrxeK; 2) 6oree )KecrKuMI4 (6olee nolorlauu) 3HeprerI'IqecKI'tMLI H

qacToTHbIMLI cneKTpaMu, coOTBeTcTBeHHo. Anrop ilpeAnaraeT BepOSTHyIO npuql4Hy oTJIpIqlIt tro

AJrr,rreJrbHocrg (GoJroAHbrx)) vt <<o6rrqnrrx) BcnbrrrreK: (fioJroAHble)) BcrIbIIIrKt4 IlpoucxoAtr B 6olee

KoMrraKTHbrx I,I oAHopoAHbrx rlo MarHr,ITHoMy nonrc BcIIbIIxerrHbIx nerrsx. 3ra npuvl'IHa BnoJIHe

cornacyeTcs c na6lroAaTeJrbHbrM saxrou, rrro MHOfr,re (xonoAHble)) BoITbIIIKIA XapaKTepI'I3yIOTCt

BrICOKIIMI,I NI,IKOBbIMI,I I{ACTOTAMH TI]POCI{HXPOTPOHHOTO CNEKTPA B MI'IKPOBOJIHOBOM AHATIA3OHE V'

cooTBeTcrBeHHo, accotII4I,IpyeTct c KoMITaKTHbIMI,I neTJItMI'I c BblcoKI',IM MafHI',ITHbIM TIOJIeM'

Bvecre c reM, B Ar.rccepraur4H orMeqaercs, r{To tI3 3Tofi I4HTeprIperaIIupI tBHo BbIIIaIaIor

HeKoTopble (xonoAHble)) BcnbIIIrKI,I, orJll4rraloull4ecg, Hao6opor, HH3KI'IMI'i TII4KoBbIMLI qacroTaMl'I'

Koropbre AoJrxHbr accorlrzl{poBarbcfl c uporrN€HHbIMI4 pa3pexeHHbIMI'I IIernqMI'I co cna6blM

MarHlrTHbrM IIOJI9M. B AI,ICCepTaUau, 1OApO6HO UccneAyeTgq OAHa I43 TaKI'IX (fiOJIOAHbIxD

BcrrbrrrreK (2002-03-10), xapaKrepl43yloulaf,cf,, HapsAy c nusKofi III'IKoBofi qacroroil

Mr.rKpoBoJrHoBoro crreKTpa, eue v 3Harll4TenbHofi 3aAepxKofi TenJloBoro peHTreHoBcKofo

r{3JtfreHr{s oTHocrrreJlbHo HerenJloBoro. Ha ocHose MoAeJII4poBaHI4t KopoHaJlbHoro MarHHTHofo

nOJIr r,I OpurI{HanbHOrO aHanl{3a BCeX AOCTynHbIX AaHHbIx, BKJIIOqUUI V@ u MI'IKpOBOJIHOBbIe

AaHHbIe c npocrpaHCTBeHHbIM pa3perxeHHeM, yAtulocb rloKa3arb' trTo gHeprl4qHble SJIeKTpOHbI'

3axBaqeHgbre B MarHr,rTHyro noByIUKy B nportx€nnofi BcllbllueqHofi IIsrJIe' nopoAl'Inu

3aAepxaHHoe HI,I3KotIacToTHoe LI3nyI{eHI4e B MI,IKpoBoJIHax u 3aAepxaHHblfi no BpeMeHI,I HarpeB

rrJra3Mbr. flpu Ororyr BeCb Ha6nrcAaeMblfi B MtrrKOM peHTreHe HarpeB O6eCneqeu LIcKIIotIuTeIbHo

gHepil,Iefi, 3anaoeHHofi n ycxopeHHblx sneKTpoHax, 6e3 npuBneqeHvfr' p1pyrr4x MexaHI43MoB HarpeBa'

Xapaxrep pelueHuq rrocraBneHHr,rx 3aAaq oilpeAenl'In crpyKTypy AI{CCepraIIurI, KOTOpIUI

cocrol{T I,I3 BBeAeHn fl, fiflT:a rnaB H 3axrro'IeHl4q.

BneAeuue coAepr(r,rT o6CyX.4eHUe aKTyaJIbHOCTI4 IIpOBeAeHHbIX IICCJIeAOBaHI',Ifi,

sopuylnpoBKtr rlenr4 v 3a/l}!., flepequcneHbr noilo]Ke]F.r4L, BbIHOCIIMbIe Ha 3axlury' oTMeqaeTcf,

HOBr.r3Ha, HayqHzu{ u rlpaKTuqecKa.s 3HaqLrMOCTb noJIyqeHHbIX pe3ynbraroB' npI'IBeAeHo KparKoe

coAepxaHlle AI4cCepTauI'II4.

flepnar rJIaBa nOCBtIIIeHa OnI4gaHI4IO IIHCTpyM9HTOB I'I MSTOAOB' I{cnOJIb3OBaHHbIX B

pa6ore. Oco6oe BHr.rMaHr4e yAeneHo pa3pa6oraHHoMy e @TI4 I4M. A. O. I4oSQe I{HcrpyMeHry

Konus, pa3MerrleHHoMy Ha aMepr,rKaHcKoM KocMLIqecKoM annapare Wind' Onucault ilpI'IMeHteMbIe

B pa6ore crarr4crr4qecKr4e MeroAbr aHanr43a AaHHbIX 14 Teoperl'IqecKl4e MeroAbI TpexMepHoro

MoAenI4poBaHI,It (rrlero4st BoccTaHoBJIeHIrs MarHplTHoro noJIt B KopoHe IIo QOrocQepHrur't

3HaqeHI,IflM vI M9T0AE,I MoAenI,IpoBaHI4fl XapaKTepI,IcTI4K MI,IKpoBonHoBo|o u peHTreHoBcKoro

r{3JrrreHI,Ift).

Bropan rJraBa rrocBquleHa crarHcrr.IqecKoMy aHaJII'I3y corHeqHblx BCnbIIIIeK'

3apefr.rcTpr{poBaHHbrx B sKcrrepr,rMeHTe Konus-wind B TpI,IfrepHoM pexl4Me. flOra:aHo, rITo 3TI4

pacnpeAeneHr4q B rlenoM cofnacyercfl c npeAbrAyuII,IMLI LIccJIeAOBaHVflMLT Anfl rleptrorc 2002-

2010 rr, ocHoBaHHbrMLr Ha AaHHbx RHESSL ,{alee B Ar.rccepraul{I,I gTor ycraHoBnennufi $arr

TT93BOJII,IJI ucIIoJIb3oBaTb BcnsIIIIKI4, 3aperllcTpl'IpoBaHHble Konus-Wind B Tpl4rrepHoM peXI'IMe' B

KaqecTBe ollopHoro Ha6opa BcnbrrrreK Anf, Apyrl{x LIcCJIeAOBaHHfi.

Tperrn rJraBa coAeplr(r4T lr3JrolreHr,re pe3yJlbraroB crarl'Icrl'IqecKofo a],Jr?;Jrvga Ha6opa

((xoJIo,rIHbIX) BcrrblureK c Herlpo[opul4oHanrso cna6uM T9ITJIOBbIM I'I3[yrreHHeM, orHocI'ITeJIbHo

HerenJIOBOrO. floxasaHo, qro 3Ttr BCnbItuKI.I CTarucrllqecKll 3HaqI',IMO OTrHqarorcg rlo cBoHM

cnoficrnau or cpeAHHX (onopunx) BctIbIIrIeK'



B {erneprofi r.nane [poBeAeH no4po6nrrft auaurur3 KoHKperHoft <xoroAuofi> sc[brmKr,r c

oruocr.rreJrtno cla6rrM noroKoM MflrKoro peHTfeHoBcKoro H3nyrreul,Ir. Anarug conpoBoxAanct
TpexMepHbrM MoAenrdpoBaHr,reM Mr4KpoBonHoBofo lI peHTreHoBcKoro I4cTorrHHKoB.

B llsrofi rJraBe r,r3nararorcr r,rccreAoBaHrrr coJrHerrHbrx BcnbIIIreK, 3aperLlcrpupoBaHHbx

Konus-Wind s raN,ri\aa-Ar4ala3oHe. Enaro4aps na6ruoAeHlltrM raMMa-pl3JryqeHus. B TpI,IrrepHoM

pexr{Me B Auana3oHe c BpeMeHHbrM pa3perrreHr,reM Ao 2 uc r*tccepraHTy yAanocb rlpoBecrl{

AeralrHrrft anarws 6rrcrpofi, Ha Macrrrra6e npenaeuu -30 c, crleKTpaJlbHoft enomorlpll4 ycKopeHHblx

rrporoHoB e N{ouHoft corHe.{uoft BcnbrrxKe KJracca X9.3 6 ceutt6px2017 r.

B 3 arl roqeH u u npuBeAeHbr ocHoBHbre pe3ynbrarbr .{r4cceprauuounoft paOorut.

flparruuecrcan ueHHocrb pa6orrr 3aKJrroqaercf, B Bo3MoxHocrt4 LlcnoJlb3oBarb B

TeKyrrIHX n 6yayruux vccneAoBaHr.rsx: a) co3AaHHyro aBTopovr 6asy AaHHbx peHTreHoBcKoro u

raMMa [3nyrreHr,rr coJrHeqHbrx BcnbrrrreK, 3aperr{crpr.rpoBaHHbrx B SKcnepuMeHTe Konus-Wind;

6) perymrarbr, rroJryireHHbre npu r43yr{eHrz}r ((xoJroAHbrx> BcrrbrrrleK, Ba}KHbIX Ant [oHI,IMaHLIfl

pac[peAeneHr.rr gHepruu Me]r(Ay KoMrroHeHTaMr4 BcnbrrxKr,r; n) ycrauoBJreHHble oco6enuocrpl

6trcrpofi 3BoJrrolrr4r4 cneKTpa r.r3nyr{eHvr BcrrbrrrreK B faMMa-Aprana3oHe rnfl aeputpuraquu

MexaHIa3MoB ycKopeHr4s r4oHoB B corueqHblx Bcnbllrrxax. flyrraalo, rrro pe3ynbrarbl

AlrcceprauuoHuofi pa6orrr 6ytyr nocrpe6onaHbl B fAO PAH, HI4PQI4 HHfy, OTI4 PAH,

HVIWflA Mfy, Cll6fy, }y4.WAW PAH, I4IIO PAH, I4KI4 PAH, I43MI4PAH H ApyrI'Ix

opraHr,r3arlvtflx,B Koropbx npoBoAtrcs I4ccJIeAoBaHufl.rro Aasnofi TeMaruKe.

3ar.nroqnreJrbHble 3aMeqaHufl :

.{uccepraqr.oHHarr pa6ora ocraBr.rJra y MeHr orqyuleHlle aKTyaJIbHoro u ,ao6poruoro

HccneAoBaHr4fl, ee crpyKTypa JrorrrqHa, oQoprraneHue rercra pI pucyHKoB rIpoLI3BoAI{T xopouee

BflerrarJreHr,re. r{urarr Ar,rcceprauurc 6rrro r4HTepecHo r.I no3HaBareJlbHo. CleAyer orMerLITb

6o.nsruyro ocseAoN,{r€HHocrb aBTopa B coBpeMeHHbx MeroAax MHofoBoJIHoBbIX I4ccJleAonaHuft

Comrqa, B MeroAax crarr4crr.rqecKoro aHalrtr3a. flpono4ravufi aHaJrug AaHHbrx Aocraror{Ho

AerrrneH r.r MeroAr.rqecKr,r BbrBepeH, BbrBoAbr xopouo o6ocHoeasu. Buecre c reM ecrb HeKoropble

Kpr,rrl,rqecKr4e 3aMer{aH r4t I,I n o }KeJI arvr fl Ha 6yayuree.

1. @oprvrynupoBKrd ocHoBHbrx noloNesufi BbrHocr.rMbrx Ha 3aIrII4ry (nanpnvrep, rrtr. 4 u 5)

rro crI{JIIo He cofnacylorct c npeAbIAyIIInun (c nn.\,2,3).

2. Heroroprre QopuynrzpoBKr4 TaK)r(e BbrfJrs.qrr crpaHHbIMLI (xapron). Hauprarraep: ((...B

o6oux cnyqaqx crreKTpanbHbre HHAeKcbr xoJroAHbrx BcnbIIIreK oKa3blBalorcs Ndcr.re>.;

(... Anr xonoAHbIX BcnbrrrreK xapaKTepHrt 6oree rroJlorIae I,IHAeKcbI s o6racru BbIcoKI,IX

qacror tr, Harrporran,6olee Kpyrbre LIHAeKcbr s o6racru HI,I3KI,IX qacror...)); (...

yKa3blBaer Ha oIITI4qecKI,I TOHKOe LI3nr{eHI{e Ha 3Tr4X npOMeXyToqHbIX rlacToTax,...)).

3. llpu o6cyNheHvhr <xoloAnofi) BcnbrrrrKr4 c aHoManbHo HI43KI,Itrl u 3aAePxaHHbIM Bo

BpeMeHH TenJroBbrM orKJrr,rxoM (rr.4) [peAnonaraercf,, qro B MiInyIo u 6olrruyto nerJItI

r.rHlr(eKTr.rpyercfl [pr.rMepHo oAr.rHaKoBoe KoJIHqecrBo ycKopeHHbIX 3JIeKTpoHoB. 3arent

upoBoAr.rrcq MoAenr4poBaHr4e v aluru3 usryuenufi ToJIbKo us 6ortrxoit ne"tnu. [ttr.

cpaBHeHr4f, c ua6lroAenvrflMur cneAoBano 6rt nponecrlr raK)Ke MoAeJIHpoBaHveH BKJIaA B

o6ulr4fi floroK r,r3nyrreHr,rfl H3 KoMrraKTHofi nernll, IIocKoJIbrcy XP I,I MI{KpoBoJIHoBbIe

sa6moAeuur He r4Meror AocraroqHoro npocrpaHcrBeHHoro pa3peueHl,It.

4. B ,auccep'raqrau (rn.3) nonyveu r.rHrepecHbrft perynrrar o 6olee Ndcrxou crleKTpe

uuy.renufi B (xoJroAHbrx) BcrrburrKax. @prsr4.recraq rlpupoAa grofo eS$erra

o6cyN4eua Jrr4trr6 Ha KaqecrBeHHoM ypoBHe. Hzclenuoe MoAenLIpoBaHLIe sToro

s(pSer<ra npeAcraBnflerc.u oqeHb rIepcneKTLIBHbIM.



Eesycnonuo, uepeq[cJreHubre He.{orlerbr He flBJrrrorcfl npr{Hrlr{[]rtrJrbHbrMr4 rrpri oIIeHKe

ocHoBHbD( pe3yJrbTaToB cor,rcKarenr.
flpoQeccuoHaJr[3M r,r rn.rHHfi BKJT4A A.JI.JIrrcenKo r,r3BecreH crreq]raJrr{craM, pa6orarouluu

s o6racm Quanru coJrueqnbD( BcrrbrrueK. Pesymramr Alrcceprarlulr [porrrJrr{ TrrlareJrbnyro
HayqHylo sKclleprlr3y. Onu AoKJr4AbrBaJrlrcb aBTopoM Ha MHoflrx poccuficKrD( u MexAyHapoAHbD(
ron([epenqum, ony6nrrKoBaubr B Haf{Hbrx xypuaJrax, peKoMeHAyeMbrx BAK.

AnropeSepar,qocraroqHo rroJrHo orpar(aer coAepxanr,re Ar,rcceprarlur4.
IIo rr,roerray MueHr,rro, ArrcceprarllroHHrrr pa6ora Anercan4prr JIrsosHH Jlrrcenxo f;BJrrerct

3aBepmeuuoft uay.nroft pa6orofi lr coAepxr,IT BrD(Hbre HoBbre pe3yJrbrarbr. Pa6ora yAoBJrerBoprer

aceu rpe6oBttur,IrrM, rrpeAbrBJrreMbrM K KaHAr{AarcKr,rM Aficceprarlr{rM, a e€ anrop HecoMHeHHo

Aocror,IH yrenofi cre[eHr{ Kar'Av4ara $rasuro-uareMarr{qecKr,rx HayK.

OQuquaJrbnrrft ounonenr :
rnaguuft rayrrruft corpyAnr{K (De4epamuoro rocyAapcrBennoro 6rcAxernoro y1pexreuut
HayKI,I fnasuoft (flyurorcrofi) acrpouoMr,rqecKoft o6cepnaropuu Poccuficroft ara,qeMr{r HayK
(fAO PAH), AoKrop $ururo-ruareMarurrecKr,rx HayK, crrerlr4trJrbHocrr 01.03.02 <acrpo$uaura u
3B$AHtUr aCTpOHOMr,rr))
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