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o$uqraa,rrHoro o[flonejHra AoKTopa Sueuro-nrareN,rdra.recKr4x HayK fpy4senlrqa Olera

TeoQu.rrreBl{qa Ha Al{ccepraul4lo tlepnuurenofi E"uenu BlaAuprupoBHbr

<3rcuepuMeHTaJlbHoe I4ccJreAoBaHI4e flpoueccoB clrvflHltfl-AeJreHr4t I4 KBa3r4AeJreHur B

peaKuzrx r4oHoB aBCa c Mr4rrreHflMra 208Pb, 
"tTh,238g,24apu,'otc^npr4 gHeprvrrxslnvsu

KyJloHoBcxoro 6aprepa), [peAcraBJreHHyro Ha cor4cKaHr4e yrreHofi crelenrr Ka:r.!;Lrllura

Susuxo-nrareMarl{qecKl4x HayK rro crrerlr4aJrbHocrr4 01.04.16 - SusuKa aroMHoro flApa Lr

SJreMeHTapHbrx qacTr4u.

ArcryamHocrb reMbr

OAuuu I{3 sau6oree BaxHbIX HanpaueHufi conpeneuuofi x4epnofi $u:nr<u

flBJrflercfl. cI4HTe3 cBepxrrlr(eJrbrx rAep il r43yqeHrle hx ceoficre. Bce HoBbre

cBepxrffKeJlble tApa 6surt noJryqeHbr B peaKur4sx [oJrHoro cIrvflHt4fl c rrxeJrbrMr4

I4oHaMI4. OAuaro 6uro o6napyNeno, qro B peaKrlrux, BeAyqr4x K o6pasoeauzro

cBepxT{}KeJIbIX fl[gP, C npOqeCCOM frOJrHOfO CrrkrflHlr[ KOHKypr4pyeT rrpOUeCC

KBa3I4AeJIeHvrfl,, B KoropoM KoMrro3zrHat tAepHar crrcreMa pacna1.aerc.f, Ha Sparnreumr

6es o6pa^aoBaHlrfl, cocraBHofo rApa. lloerouy r4cKJrror{r4TeJrbHo eaxuofi n arryamuofi

Syn4arrenramnoft npo6revrofi craHonurcr r43yrreHr4e orJrr4rrr{TeJrbHbrx xapaKTepr4crr4K

orl4x rlpoqeccoB AJrr olpeAereHr4,rr r4x BKJraAa B ceqeHr4e 3axBara. 3ra zH$opMaqr4{

seo6xoAlarraa AIrfl HaxoxcAeHr4r ycronufi BXoAHoro KaHaJra peaKur4r4,

6raronpz-rrcrByloull4x [poueccy rroJrHoro cJrr4rHr4r. lracceprarfrrfl rlepnuruesofi E.B.

trocBrqeHa r4ccJreAoBaHr4ro KoHKypeHrIr4r4 rrpoqeccoB cnr4flrllrfl-nieJreHI4t 14 KBa3uAeileHufl.

s o6racru o6pasonauvfl flAep c aroMHbrMr4 HoMepawu 2:102-116. $ aucceprarryu

paccMoTpeHLI peaKrlr,rkr B3ar4Mo [efrctsrlfr. HaJreTarour4x ABa]r(Abr Marr4rrecrr4x I4oHon a8ca

c ABarKArT-MarraqecKranr c$epuqecKr4M fApoM 'otPb, a rarc(e c 4e$opvupoBaHHr,rMr4

aKTr4Hr{AHbrM rr M rrlrr eH-fl MI4 23271't, 23 89, 244p u, 248 
C m.

B rvcceprar\rrv ilpeAcraBJreHbr 3Kcrrepr4MeHTr,I [o rr3MepeHl4ro MaccoBo-

gHeprerl4rlecKl4x pacnpeAeJre:avtfr, QparueuroB AJrr [oryr{eHr4r Kpr4Tepr4eB pa3AeneHr4-rr

npoqeccoB crrprflHpr.fl-AeJreHr{f 14 KBa3uAelreHvrs. r4 lloryqeH-vrfl. krx BKJTaAoB B ceqeHut

3axBara. Izlsruepeurar rrpoBoAtrrrurcb rrpr4 3Heprr4flx HaJrerarour4x r4oHoB Bbrrrre u Hv>Ke



KyJIoHoBcKoro 6aprepa. 3rcuepraueHTr,r 6rrlu BbrrroJrHeHbr B IIAP OVIAVI Ha

ycKopI4TeJIe Y-400 c I4crIoJIb3oBaHI4eM AByxnneqeBofo BpeMrlpoJrerHoro crreKTpoMerpa

CORSET (CORrelation SETup) tl4j.

{ocronepHocrb tr HoBL{3Ha HccJreAoBanr.rq, [oryqeHHr,rx pe3yJrbraroB H BbrBoroB

ArrccepTarIHrr.

flolyveHHrre B Auccepralllzl4 pe3yJrbrarhr Aocraror{Ho o6ocHoeaurr. Vlzwepeuvtx,

rIpoBeAeHHbIe B Hacroflrlefi pa6ore, 6stm BblrroJrHeHhr Ha ycraHoBKe CORSET, Koropat

tBJl-fierct B HacroflIrlee BpeMt o4uoft I43 BeAyIIII4x B Mr4pe fro r4ccJreAoBaHr4ro ilpoqeccoB

clTprflIlvlfl-AeJleHl4t t4 KBa3I4AeJreHI4tI, rrro IIO3BOJTI4JIO o6ecne.Iurr xoporuufi

MeroAl4qecxvit ypoBeHb I43MepeHI4fi. llpe4craBJreHHbre B Hacrorllefi pafiore AaHHbre rro

ceqeHI4-[M 3axBara B peaKIIkI-s" a8gua208Pb v a9Ca1238g HaxoAf,Tcs B xoporueM corJracr4r4

c pe3yJlbrataM[ nsvrepeurft Apyrl4x aBTopoB. Tarxe Ha6.rto4aerc-r coorBercrBr4e

TIoJIyqeHHBIX AaHHbIX IIO CeqeHr4rM c[rr4flHr1fl-AeJreHr{r flAep ilpr4 [epexoAe oT rlpa c

Z:Il2 rc Z:116 c peyrlbraraMl4 I43MepeHr4fi ce.reHafi o6pa:oealar4s, varapr4TeJrbHbrx

ocrarKoB cBepxrfl)KeJrhrx rAep c Z:Il2,Il4, 116, uolyueHHbrMrl e JUIp OVIfrVI.

Hoel4gua Hacro-f,ilIefi pa6oru 3aKrroqaercq B ToM, rrro BrrepBrle 6gtwt loryqeHbr

MaccoBo-sHeprerl{qecKl4e pacilpeAereHr4-s Aenr4TenbHo-noAo6ur,rx Spariraeuror pearqzfi
aggyr232"1h,244Pu,2a9g^ rpr4 DHeprnrx ryrrKa r4oHoB Erub: 226-245 MeB. fitx pearuryrir

I4oHoB aSCa c aKTITHITAHrIMI4 Mr{ilreHrMr4 23sg, zaapu, 248Cm BrrepBbre 6ru rpzneueH

MeroA aHalrvsa 3Hepferl4qecKl4x pacnpeAeJronuit Sparl,reHron AJ$r pa3AeJreHr{t

trpoqeccoB cIIkrflHr4fl-AeJIeHI4s, Cr4MMerpr4qHofo pr acr4MMerpr4rlHofo KBa3r4AeJreHr4r 14

orlpeAeJleHufl Lrx BKJIaAoB B ceqeHl4e 3axBara. Hafi4euuoe coorHorrreHr4e BKrra.rIoB 3Tr4x

flpoueccoB rIo3BoJII4nO noryr{I4Tb BepxHroro oueHKy ce.reHuil crrtflHprfr-lteJreHr4r oFF B

3TI4X peaKur{rx, a raKxe paccqurarb BepoflTHocrr4 crrkrLHyrfl. pcN 14 *bIXUSaUUX

cocTaBHbIX l4ep Wru.. Ha ocgoBe 3Tr,rx AaHHrtx 6ruu B6llrr4creHbr Hr4)KHr4e oUeHKn

6 aprep on Aer eHI4-s .fl 4ep 28 3-z s 6 gn, 28e -2e2F l, u 2e3 -2e 6yu 
.

Tarrxe BrIepBbIe B peaKIII4I4 B3ar4MoAeitcrr;us r4oHoB a8ca c MrrrrreHflMz 208pb npra

gHeprk-rrx [yqKa r4oHoB Etub: 2Il-234 MsB na6nroAaJrocb 6uuoAalrHoe nerreHze 256No.



ltaccepr.aul4s I43JIolKeloa Ha 135 crpaul4llax Marrrr4HonrrcHoro rercra, 14 BKJrroqaer

e ce6-s Bne4euze, 5 ruIaB, 3axmo.{eHr4e vr crrr4coK Jrr4Teparyphr r43 160 naulreHoeautaft. B

Ar4cceprarlr4ouHyro p a6 ory, nxo4xr 6 r a6 m\ v 4 0 pvrcyqr(oB.

Bo BBeAeHI{I{ o6ocuonr,IBaerc,rr nu6op reMbr Ar4ccepraur4r4 u ee aKTyarTr;Hocrb,

Sopnaynrapyrorc-x ee IIeJII4 14 3a4aqv, [pI{BeAeHbr noJror(eHwfl nvcceprarJzr1 BbrHocr4Mbre

HA 3AUII4TV.

B uepnofi rJraBe npI4BeAeH o6sop cyuecrByrorrlr4x gKcnepr4MeHTilJrbHbrx AaHHbrx 14

TeoperI4rIecKZX MoAerefi no reMe Ar4ccepraur4r{. PaccuarpuBarorc-s cnoco6rr noJryrreHr4.[

HoBbIX DJIeMeHToB? rloKa3aHo, rITo AIrfl cI4HTe3a rpauc$epMl4eBblx 3JIeMeHToB

I4ctloJlb3ylorct peaKIII4I4 lroJrHoro cilvrfllr'vrfl. rAep c rrlKeJrhrMr4 r4oHaMr4. PaccuarpuBarorc{

peaKIII4I4 roptqero M xonoAnoro crrrrfl:nr4fl. llpzne4eHa ruaccz$uKaur4.rr trpoueccoB,

IIpoI4cxoAtuII4x npl4 B3al4MoAeftcrnuu -rrAep c rrxceJrbrMr4 r4oHaMr4. Onucanrr csoilcrsa 14

oTJII4qI4TeJrbHbIe XapaKTepI4CTr4Klr ilpOqeCCOB CnnflHLrfl-IeJreHr4r 14 KBa3r4AerreHnfl,.

Bropan rJIaBa [ocBs[IeHa err6opy MeroAr4Kr4, yAoBnernoparcrqefi locrasreHHoit

3aAaue pa3AeJIeHI4ro $parueuroe crvrfl:ar4fl-ne,TeHrr.rr 14 KBa3r4AeneHr4{.

PaccvrarpuBalorc{ cyqecrBylotuze MeroAbr pefr4crpaur4r4 Sparneu:ron AeJreHu{ pr

KBa3I4AeJIeHufr nlrfl. fioryr{eHr4r MaccoBo-3Hepferr4lrecKr4x I4 yrnoBbrx paclpeAereuufi,

oueHl4Baercq noryrraeMar rorrHocrb orrpeAeJreHr4r Macc 14 eueprvfi QparnreHron. lanee

rrpnBoAI4Tc-tI oIII4caHI4e AByxlrerreBoro BpeMrrrpoJrerHoro cneKTpoMerpa CORSET

(CORrelation SETup). llorca:anbr cxeMbr r4crroJn3yeMbrx B crreKTpoMerpe AereKTopoB Ha

ocHoBe MI4KpOKaHaJIbHbIX rrJraCTr4H, rrpr4BeAeHbl OCHOBH6Te XapaKTepr4CTr4Kr4

cneKTpoMerpa.

B rperrefi r.ltaee [pI4BoAr4Tcr aJrropr4rvr o6pa6orKr4 oKcrrepr4MeHTaJrbHbrx AaHHbrx AJrt

BpeM{npoJlerHoro MeroAa. llora^eano, KaK rrpoBoAr,rnacb coprr4poBKa traunsx or

clyvaftnux coBrlaAeuvtit, Bbrrlr4cJreHr4e Macc, eueprufi r{ yrnoB BbIJIera SparrueHron,

paccMarpl4Baorct BblAerreHr4e 6vnapuoro KaHaJra peaKrlr4Lr, paccqr4TbrBaerc{

reoMerpl4rlecKa.fl eQSexrunHocrb perlrcrparlprr4 crreKTpoMerpa, [pr4BoAr4Tc.rr pacrrer

ceqeHraft 3axBara.

9ernepras rJraBa Ailcceprarlr4r4 nocB{rqeHa u3yrreHl4ro npoqeccoB alrvrfl:akrr-reIrelaLrs. vr

KBa3r4AeJreHVs. B peaKur4r4 a8ca + 208p6 rpr4 eHeprptsx Ena:206-242 MeB. llolyueurr

MaccoBo-SHeprerr4rrecKrre paclpeAeJreHr4{ SparnreHroB rr cerreHr4q 3axBara e 4aHHofi



peaKrlzr4. lovruHrapyroqr4M KaHaJroM peaKrlr4r{ a86u1208p6 ,qBJTrerc, Ilpoqecc c[rr4flHr4fl_

AeJIeHI4f,' IIpV 3TOM KBa3I4AeJIeHI4e flpo-flBJlteTc-{ B BI{AO IIOBbIIIIeHHrTX MaCCOBrTX

BbIXoAoB B olrIacTvl ML:60-90 a.e.M. la,ree B pafioTe r4ccneAyroTc_s cBoficTBa

SparnaeuroB cl4MMerpl4qHoro AeJreHr4r ttuNo, a rarcKe SparvreuroB acr4MMerpr4rrHoro

KBa3I4AOJIOHI4{. TarNe v3yrrarrutcb crpyKTypHrre oco6euuocrz MaocoBbrx 14

3Heprerl4qecKl4x pac[peAeJleunfi [pLI HI43KI4x 3Heprr4xx eos6yx [our4fl. lnr eueprufi
nos6yx4euus E*: 17-35 MsB o6napyxceHo rrporBneHrae 6auo4aJrbHofo neJreHr4r 2s61go

B MaCCOBbTX 14 3Hepferr4qecKax paclpeAeJr eqnflx Sparuenron.

B nsrofi rJraBe IIpI4BoAtrc-{ pe3yJrbrarhr zsuepeuvfi MaccoBo-3Heprerr4rrecKr4x

pac[peAeJle]F,ufr npoAyKroe pearqzfi I4oHoB asCa sa 4eSopurapoBaHHbrx aKTr4HZAHbrx

MI4IIreHrx "'Th,23815,2aapu, 
totc-. 3ru zcc,re [oBaHuflnpeAcraBJrsror 6olrurofr aurepec

KaK AJI9 reoperurlecKl{x MoAeleil, oIII4cbIBarouI4x rrpoueccrr crrr4fllrvrfl trKep, TaK 14 AJrt

4alrHefiruux nccle4onauufi c 6oree rrreJrhrMr4 HaJreraroilIr4Mlr vrolaMr4 c ueJrbro

[oryrreHl4t 3JIeMeHToB Ttxceilee Og (Z:lI8). louzHt'tpyro[Ir4M KaHa!'roM B 3Tr4x

peaKIII4-[x -tlBrtercs acl4MMerpl4rrHoe KBa3r4AeJreuze (QFury,',), 4lx Koroporo xapaKTepHbr

4nyrop6ue MaccoBble pacilpeAeJreHl4f, c nraccofi Ts)KeJrofo Sparueura B o1;1acrpt

ABalr{Abr Mafr4qecKoro cBr4Hua 208pb. Oco6eHno eaxHofi zagateft AJr.,r AaHHoro KJracca

peaxqufi craHoBl4Tcf, pa3AeJleHr4e B ckrMMerpr4qsofi odlaqra uacc lcN12t20a.e.M.

$parvrenroB cJll4tHl4fl-/Leilelprflkr cr4MMerprrrrHofo KBa3r4AeJreuux (QF.yn'). B uacroarqefi

pa6ore AJITI oIIpeAeJIeHIlx orHocLrreJILHbIX BKJTaA6B KaHaJroB cyvrfl;g{r4s.-neJreHr4r vr

KBa3I4AeJIeHI4-f, B CeqeHI{e 3AXBATA r4crroJrb3oBarlcr aHaJrr43 sHepferr4rrecKr4x

paclpeAeJrenvfi. Erilo uafi4euo, trro 3Haq[TeJTbHafl rlacrb co6nrzfi e o6racru Macc

AcNl2 + 20 a.e.w. coorBercrByer rlo oHepferr4r{ecKr4M xapaKTepr4crrzKaM rrpoqeccy

CIIPIflIg.TIfl-TEJICHI4-'I. IIPUUEUErrrrrrfi MCTOA IIO3BOJII4JI IIOIYIIVTb BCPXHIOIO OUCHKY

\ceqenufi cLrrflHLrfl-AeJreHrr-'I o'p.p rr paccrlr4TaTb Bepo{TH oaT]/ CIrvtflnz_s pcN n Bbr}r<LrBaHvffi

Wuv a. TaKII(e HI4XHI4O [peAeJIbI 6aprepon AerteHpr-s frgep 2s4-zs6yo, 283-286gn,289-292F1 u
293-296yu.

B saK,TroqeHLrr4llprrBoA-flTc,f, ocHoBHhIe pe3yJTbrarhr rr BbrBoAbr Ar4ccepraqvousofi pa6oru.

oHu cooreercrByror IIoJI0)KeHI4.rIM, BbIHockIMrrM Ha 3arur4Tv.

Buecre c reM, rlo coAep)KaHl4ro ra oSoplrneHr4ro ALrccepraur4r4 ecrb HeKoropbre
3AMEqAHI,Ifl:



Hafi Aeno He3Harrr4TeJrbHoe KorrzqecrBo olerrarorc (crp. 7 8 ).

Harnwcpt sa P vc.2 .2. ( cxeivra cro troB o f o AereKTop a) 4ocrarouHo M eJrKr4e.

flpzcyrcrByror noriropsr [pI4 orrkrcaHar4 sruxfrrrx ceoftcre BxonHofo Kalaila
peaKIII4I4 Ha KoHKypeHUIaIo KaHaJroB crrr4frr'krfl-4eJreHz_rr Lr KBa3r4AerreHprs. (c-1p.4 tt
6s).

HeAocrarorc. HeocnopuMblM Aocror4ucrBoM Ar4ccepraur4r4 flBilflercfl 6o6111oe

KoJII4rIecrBo 3KcleprlMeHTaJrbHoro MarepvaJra. I4z-sa 3Toro aBTopy flpr4rrrJrocb

[IpI4BOAI4Tb B TeKCTe AI4CCepraUr.II4 MHO|O pr4CyHKOB, qro, B CBOIO OqepeA6, BbIHyAr4JrO

aBTopa cAeJTarb 3TI4 pI4cyHKI4 MeJIKI4Mvr. Taxpru o6pasou, aHanv3 pr{cyHKoB rrl4TareJreM

luaaepra\w 3arpyAHeH, a aBTop anailr43vpyer (pacronr<oBrrBaer qzrareJuo) Nx

coAeplKaHne 14 3HaqeHI4e HeAocrarorrHo [oApo6no. Bnpouenn, Anr olnoHeHTa 3To

HecyqecTBeHHo.

llpune4eHHrre 3aMerIaHZt u HeAocraroK He {BJurorofl npr4HrlI4rrr4aJrr,HbrMr4 u He

cHrDKaroT TIeHHOCTIT AI4CCepTarIr4a.

Marepraanbl Al4ccepra\ur4 AoKJraAbrBarrrrcl aBTopoM Ha Mex{AyHapoAHbrx u pocczficrnx

r<ou$epeuquqx, coBeuaHr'Iflx vr :aayrrHbrx ceMr{Hapax, a raK)Ke 6stu ony6luxoBaHbr B

poccufi crr4x 14 Me)KAyHapoAHbrx HayqHbrx )KypHaJrax.

Anrop e S ep ar rroJruocrbro orp alKaer coAep)KaHlr e Ar4ccep r a\r4r4.

B IIeJIoM, paccMarpzBaeMa-f, Ar4cceprarlr4f, qBrqerc{ saKoHqeHuofi HayqHo-
xna,ru$tlraquouuofi pa6orofi 14 rronHocrbro yAoBJrerBoprer BceM rpe6oeaHzxl,r,
lpeAb.{BrteMblM K Al4cceprarJr4flM Ha cor4cKaHr4e yqeHofi crenenu KaHAr4Aara $u:zr<o-
MareMarl4qecKl4x HayK rlo crrerlr4aJrbHocrz 01.04.16 <OusraKa aroMuoro s.g.pa vr

gJIeMeHTapHbIX rlacrl4u)), a ee aBTop, r{epurrlresa E. B., saclyrxvBaer rrpr4cBoeHvs eil
yueuofi crerreHu KaH4.krqura Sraszxo-nrareMarr4r{ecKrrx HayK.

O$rzqna,rrnu

fpyg:enuu Oler Teo$ulrenvu

{orrop $a:uro- vrareMarrrrrecKr4x HayK

3aMecTr4TeJTb f eHep aJrbHoro Ar4peKTopa,

Arrp eKTop Or4eleun{ nep crreKTlrBHrrx rlccr eAo s aHra ft

ArcquouepHoro o6rqecrBa <focy4apcrseHHHfi uayuuufi rleHrp Pocczficrofi @e4ep awv
- OzsuKo-3Heprerr4.recKlrfi: t4Hcrr4Tyr ztr. A. 14. IlefirtyrtcKofo>
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