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l!syqeHHe CBOllCTB sn:ep,yn:anemrux OT D;OiillHH CT86HnbHOCTll, 
.IIEnHCTC.II Ba;meiinei1 san;aqeil coBper.ieHHoro :nana uccnen:01:arum _paD;Ho
aKTHEHOCTH. IlpoD;EH~eHHe B CTO.POHY rparuru HitepHOii CT86HnbEOCTH cy
~eCTEeHHO paCJJlll)Ji8T CHCTeMaTHKY CEOHCTE an;e_p, a TaKJKe OTK.PHB8eT 
EOSMOJKHOCT,I nony'leHWI HHqJOpMamrn 0. H]UJe, H8IlOCTynHHe paHee. OTO 
nccnenoBaHHe HORblX o6nacTeii It$.PM8IWH, A-pacnana c 6on1>JJoi1 
3HC.PrHeii, HORblX EHD;OB p8n:H08KTHEHOrO pacttarta li T.D;. 0D;HHM US Ta
KllX HOEHX Bllll;OB _pacnan:a HEnHeTCH pacnan: C ircnyCK8HlieM ll.POTOHOE -
n_pouecc,xapaKTe_pmtii ll;llll HeHTPOHOll;8!pll:UIITHWC ll:SOTOllOE n_paKTll:'leCKll 
Bcex aneMeHTOE c Z < 83. 3a nocrreitHire n:ecHTb neT aToT BHn; pacna
n:a an;ep cTan npeD;MeTOM IIIHPOKoro artcrre_pIDJeHTan&Horo nccnen:oEamur 
H cpen;cTEOM nonyqemur H~epecHoil HHcpopMauirn o HlUJe. Uccnen;oEa
HHe CEOliCTE ll:3JIY'l8Tenei1 38ll83D;l:lE8llllU1X npoTOHOE cpen:H ll30TOllOB _ 
Ba_ u Cs , a TaKJKe aKcnepIDJeHTH no noHcKy npoToHHoro pacnan:a 
H3 OCHOBHoro COCTOHHHH HBnHlOTCH T8MOft H8CTO~efi D;HccepT8IWH. 

B M8TOD;H'leCKOM nnaHe np11 llCCJ18,l(OBaHl1ll CBOilCTB 1130TOilOB, 
yn;anemmx OT llIDIHH n -CT86lrnbHOCTi-l, BaxH!l )(Be xapaKTepHHe llX OC~--
6eHHOCTII. llo-nepEHX, no Mepe Yit8ll8HlUI OT nHH.IUI n-cT86HnbHOCTH 
B!IXOD;l:l pe3KO nan:am, EO-BTOpHX; YM8HbWBB:1.rCH nepHOJJ:1,1 nonypacnan:a. 
3TH oco6eHHOCTH orrpen;erumT T_pe6oBBHlUI K axcrrep11MeHT8llbHOH anna
paType: 6HCT_pon;eilcTElle, BHCOK8.II sqipeKTHBHOCTb, He06XOD;ID,!OCTb 
_pasn:eneHM rrpoll;YKTOB peaKUHH. HaH6onee llOJIHO TBKHM Tpe60B8HlUIM 
yn;oBneTBOpHDT Macc-cenapaTOPH, pa60T8l(lftHe Ha JlllHllll C yCKOPHTe
ne1-11. Ocl!OBHHMII aneMeHT8Mff MeTOitHK, llCilOJlb30BaBllll'IXCSI E BOIIl8ItllllIX 
B n:11ccepT8UIJ[O paOoTax, .IIEnHnlICI, Macc-cerrapaTOPll E3MC !I . 

RlMC-2, pa60T8[0mlJe Ha UU!llll c UllltnOTpOHOM Y-300. Mx OCHOElillB 
xa_par{Tep11cTrmu rrp1rnen;eHh! E Ta6nuue I, a uccnen;o.1:arum HeKOTOph!X 
acrreKTOE HX pa60TU BO~nli E n:11ccepT8UUD. 

I 

IlepEa.lI rJiaEa D;Hcce_pTBUIIH IlOCMtlleHa SM!ICCffH 38IT83ItE,IB8D
ll!lIX rrpOTPHOB !I HOC!IT o6aopHHfi xapaKTep. 3MHCCR!I 38ll83D;blE811XllliX 
rrpoTOHOE ll3 .E036ylltn;emrux COCTOHimii n;oqepHero H]UJB, aaceJmCM!lX 
B peaynbT8Te II03llTPOHHOro pacrran:a llJlll K-38.ll:BaTa,-cJJOXHhlH ,l\BYX
CTyrreH'l8TUli npouecc, K8'1CCTB8HHO aHanorrr<nruii llCIIJCK8HIHO 38fl83-
D;l:l.E8!0U!lIX H8HTPOHOE. Ilep.Eue H3JryqaTeJlll 38ll83D;blE810lllllX IJPOTOHOE 
6umt OTI{PHT!l E ,lzyOHe E 1962 roey. I{ H8CTO~eMy l!petrnHlI CllffCOK 
Ton1,Ko n:ocToEepHo un;eHTrr~mwpo.Eamrux rrsnyqaTeneii con:epuT cwme 
30 ll30TOITOE paanuqHHx sneM8HTOB OT yrnepon:a no PTYTlI li rr_pon;on-
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litaBT Herrpepb!EHO paCTil • lllirpomm: pacrrpocTpaHeHHOCTb H37Iy'IaTeJiei1 

.38II83D;!lE8KJUUIX IIIJOTOHOE H cpaEHilTBIIbHaJI IIIJOCTOT8 ilX C!rnTe3a IIPil

E.BIIil. R pa::ipa6QTRe PHll8 IIOJµ:OllOB )(JUI ,13BJietJeHJU! S1,nepHO-(jJ,13,ltJ8CKOll 

ilffiPOIJM81Wil il3 IIPOTOHHb!X CIIeRTpoE. OcHOBHOe EHH'M8Hile E 06::iope 

YllBIIeHO rrorcconaM. ilCII07Ib3Yi)~CH IIpil ilCCIIB!lOB8Hill1 "T.ffllte7Jl,lX" U3-

JIY'I8T87I8ll ( 2) 30), E ROTOpb!X U3-38 60/Ib:UOH IIIIOTHOCTU B036yJ&

!{eHHb!X COCTOmIH'H OTllBIIbHUe rraprmaJibHb!e rrepeXOD;!l He Bb!!{BJilIBlTCH 

u' IIpOTOHHUtt CIIeRTp KOTOpIDC »Mee:r · Henpep1rnm,1ll xapa.K:rep. JTO aHMH3 

rpocc-CTPYI<TYP11 IIpOTOHHHX CIIBRTpOE Ha OCHOBe CT8TilCTM'IBCIWtt 

MOlt81Il1 ucnycRaHIDI .38II83D;!lE8i)ll{UX IIPOTOHOE; (J)JIIOKTyarmoHHHll attam1::i, 

II03EOIIlIBlll{llll onpeneJilITb cpeD;HBJBJ IIIIOTHOCTI, E036yxneHHhlx COCTOIIHilfi; 

ilCII07Ib30E8HUe 3GII83D;!lE8B)ll{ilX IIpOTOHOB llJI!I 113Mepem•JI M8CCOBb!X xa
paRTepaCTaIC B 067I8CT11, !l87I8IWH OT IIl1Hilil n-cTa6!17IbHOCTl1. 

II 

Bo BTopolt rJia.Be npi!Be,neHH pesy/II>TaTH ilCCIIB!lOBarum U3-

JIY'I8TeJieii 38II83D;!lB810ll{ilX npoTOHOB lI9, I2lBa. n II6 Cs. 
81tcnep,1MeHT11 npoBOllUIIHCo c noMOIJII>D · Macc-cenapaTopa 

E3MC--2. BE3MC--2 ilCIIO/Ib3yeTCR 38KIJUTUli Bb!COKOTBMIIepaTypHHfi ilC

TO'IHHIC C ITOBepXHOCTHOll il0Hil38Iiji8ll il BHB!I!Heii MillllBHbB). B KOHCTpyK

umo HcfrotiHHKa OHJI BHeceH pS!,n cymec:rBeHH11x H3!4eHeHHtl (no cpaB

HeHH!) c· nepBUM RapHaHTOM), U03BOJIHBll!HX yBeJIHtJHTb ero aqxjieKTHB

·HylJ :reMIIepa:rypy no 2700°c, coxpamrn BHCOKYIO cTeneHo HaneJ&

HOCTH E pa6oTe. ~CC7IellOB8HIDI, npoBeiteHH!:le C MO!tBPHil3ilPOB8HHUM 

HCTO'IHil~OM ,noKa3a/Iil •. 'ITO ilCTO'IHllK D;8HH0r'O Tlliia MOllteT YCIIBL'IHO 

ilCII07ll,30B8TI,C,ff D;JI!I aqipeRTHBHOr'O (20%) H 6HCTporo ( ... 5 c. ) pas

nenemm il30TOnOB 13a il P.3. aneMeHTOB B peJmMe on li:B~ /I/ 

ll3JIY'I8Te/Ill 38II83D;!lB8il!lilX IIpOTOHOB IIEts, . • 21na • 

Ha61IBJ!{8JiilCb ll 6U7Iil llllBHTillpilUilPOE8Hlil paHee. 

. UeJibll HBCTO/Ill{ilX artcnepnMeHTOE 6HJIO U3MepeH,l!e 'X Macco-

EHX xapartTepuCT.IIB u 8H8/Iil3 ~Op!.fil npoTOHH!IX cnertTpOB 12 ~ . 
J!mr onpenenemm IIOlIHOH aHepr'ilil n!p pacnana UCII07Ib30-

E81ICH MeTon il3Mepmum IIPOT03~II03ilTpOHHUX COBIIaneHilfi. 0THO!ll8Hlle 

ilHTBHC!1BHOCTU 38II83!JJ1B810ll{llX npoTOHOB, ilCIIycrtaeM!lX IIOCJie II03ilT

poHHoro pacnana, K IIOlIIIOtt ilHTBHCUBHOCTll IIPOTOHOE, MOlKHO npeD;

CT8EllTb B EilD;B . -1 
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rue ol.t - U01llI npOTOHOB C 3Heprrreii Ep• COOTBeTCTBYIDIJ18H pacna-
n.v B f-Oe COCTOHHffe BHy1.aroro Hlijla; WE/Wa - OTHomemi:e 
BepoHTHOCTeil 3/IeRTpOHHoro saXBaTa H IlOSHTPOHHoro pacnana. J{JIH 

paspemeHHllX nepeXOUOB We /Ws TO':lHO pacC':lUTUBaeTCH If HB1ll!eTCH 
qJJHICUlfeii 3HeprmI napIU!a/IT,HOro n-nepexona It 2 • K03q$1'.UlfeHTU 
o(f nerRO Eli':lHC/IHT&, 80/IH USBeCTHU SHa':lCHIJJI 3Hepruil H OilHHOB. 

HHSRO/IeJKamnx COCTOHHUii BHY':l8TOro Hlqla ff cnuH Ha':la/I&Horo Hlijla. 
CpaEHHEaJI aRcnepUMeHTaJI&Hoe sHa':leHHe R c pac':leTHHM, nony':leH
HUM ycpeUHeHHeM R no npoToHHoMy cneRTpy, MU nony':llfM SHa-
':leHue nomoii aHepr,rn (t-p pacna,n;a: Q0 - Bo . 

J{JIH perHCTP8UlfU noSHTpOHOB ncnonr,soEa/ICH nnaCTM8CCOEhlH 
CUUHTHII1llITOp Tonm,moil IMM M noJIHOii 3(iXll8RTUEHOCTb!O ( 42±2)%. 
3neRTpoHHaH annapaTypa pa6oTana no cxe~e 6ucTpo-MenneHHUX coE
nanemiil. Thoran p- ~ c01manemm onpenenHJICH us aICcnepHMeHTOB 
c YTOJimeHHUM no 17 MM cu,mTJf/I)IffTOpOM. 

IIonyqemrue SHa':leHWI Q0 - Bp np1rneneHU B Ta6mme 2. 
IleJIH':lUHhl oum:6oR B OCHOBHOM CBlISaHU c HeorrpeneneHHOCTT,IO CITUHOB 
H30TOITOE. HecKO/I&RO 60/I&iIIaH o:nu6Ra UIDI II6cscnenyeT us Heonpe
neneHHOCTU cxer.ru YPOBHeil ROHe':lHoro Hlqla. CpaBH0HHe pesy/IbT8TOB 
C rrpeUCR838HUHMU M8CCOBUX ipopMYII lJOR83UBaeT, 'ITO ,R8R U B pafioue 
Te, H8H60Jiee peam;CTH':lHUMU OR83h!E8!0TCH Maccome cpopMyJIU rapBU
Kenr,coHa H 3en&neca. 

3RcrreprrMeHT8JIT,HUe SHa':leHWI Q <f"" Bp 6HJIH ucrron&soBaHhl npH 
aHaJIHSe ~OpMU rrpOTOHHbOC cneKTpOB no CTaTUCTH':leCKon Mo,neJIH HCITYCKa
HHH sanas,nh!BaDmHx rrpoTOHOB.~/IH BU':lUCIIeHHH npOTOHHUX illllpHH,ITIIOTHOC-
Teil YPOBHeii, paurraUlfOHHhlX mupuH npHMOHH/ICH Ha6op ifJoPMYII,XOPO-
:no sapeICOM8HUOB8BWUX ce6H rrpu OITUC8HHU crreRTPOE U30TonoB Te H 
Xe. 3Ha':leHWI aHeriruil cBllsrr rrpcToHoB Bp 6paJIHcb HS Ta6nuu rapEn. 
I Ha pncyHK8 IJOKasaHO CpaBH8Hlf8 crreKTpa npoTOHOB ,nJIH 
19na C paCC':ll1T8HHUM no CT8TUCTJflJ8CROii MOUC/Ilf B rrpenrronollt8HHH 

IlOCTOHHCTBa Sn U1llI CJI8U,V!OmlfX 3Ha':leHHH cmraoB: 3/2+. 5/2±. 
0TM8TUM, IJTO p8C'l'.8T R8':l8CTE8HHO BOCITpOU3EOUffT rpoCC-CTpyRTypy 
rrpOTOHHoro CIT8ICTpa, OUH8KO RO/IHIJ8CTE8HH08 cornac.0:e OTCJTCTEyeT • 
J{JIJI 3Heprlfii Ep < 3,0 M3B HHTeHCUBHOCTT, B npOTOHHOM crreRTpe rrpe
BUmaeT pac':leTHYIO nprr BCex BOSMoll!Hllx SHa':leHMX cnHHa 119na. B 
HUJKHefI ':l8CTI! prrc • I npuBe neHO OTHOUI8HU8 .0:HTeHCHEHOCTefl 3RCnepH
M8HT8 /IbHOro H pacqeTHoro (UJIJI CITHHa 5/2+) crreRTpOB. AHanorlf':lHUfI 
pesyJibT8T rrony':laeTCH H npu cpaEH8HUH C p8C':l8TOM cneRTpa 121Ba. 
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I., 

Ta6mrua 2 

IfSOTOIT aa- Sp 1 MaB 
8RCITepHMeHT Pac':leT no M8CCOEUM !}!oe!JllIIM 

G-K z M-5 s T-C 
II6Cs ' 6,4±0,4 6,6 6,8 7,6 7,5 7,8 
II9na 6,2±0,2 6,I 6,5 6,9 6,8 7,I8 
I2IBa 4,2:t0,3 4,2 4,4 4,75 4,6 5,35 

41 

Np 119Ba 

301 

s:j(Jlii~-t, 
I f • t", 

%+ 
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CpaEHeHue crreRTpa sanasnu
Bamtux rrpOTOHOE UJIR: 
119Ba c pac':leTaMU no CTa
THCTH':lecRou MOUBIIU. 

20 3,0 4.0 5.0 EpKaV 
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nlllI 00'I,1ICH6Hl1lI lipOTHEOpeqrur MelltD;y pacqeTOM H 3RClI6plIM6H

TOM rrpeztCTaB/llI6TCJI pa8y-MHHM ltOlIJCTHTb, 'ITO rrpeztrrorrOllt6HHe O lIOCTO

JIHCTEe C.ll'rrOEOH qJJHRUf!.11' n -rrepeXOzta JIE7L/I6TCJI H6ROppeRTHUM. Pa8HO

rrraC.11'6 M6lKD;y pacqeTOM ll aRcrrepllMeHTOM MOllteT OhlTI, Ehl8BaHO TeM, 

'ITO CllrrOBaSI qJJHRUf11I n -pacrrazta HMeeT rroRarroHhlll pe30H8HC npll 

aueprmI E080Ylltlt6H.ll'JI OROrro 5, 0 MaB, CB.fI38HHhli1 C nepeXO,llOM 

(p)9/21404] ~( n) 7/t[404] • 
TaKaJI IDITepnpeTawm npeztCT8BlllI6TCJI Hauoorree BepoJITHOil, 

XOTSI Herro3SI llCRrrto'lllTL, 'ITO OTRrrOH6Hlle crreRTpa, paCC'lliTaIIHOro 

lIO CT8THCTH'l6CROH MOzterru, OT 3RCrrepHM6HTarroHOro MOJiteT OhlTb CB.f!-

88HO C aHOM8JilI6H E lIPHEezteHHoil rrpoTOHHOil umpIDie, lIOCROrroey 3TO 

OTRrrOH6HHe Ha6rrtozt86TCJI B OOrraCTll, rner p < r~ • 
Ill 

Crrenmpruta peaRurdi C TSillt61IUMll UOH8Mll - 00/Il,l!lOH llMlIYIIbC 

OTztaqn:, y3noe yrrronoe pacnpezterreHire rrponyKTOE - noaEolilteT yMeHI.

'.IllITo BpeMfI paazterreH.ll'JI ztO ro-6c, IIClIOrroayH ra80H8lIOIIH6HHHtt cerra

paTop. B cerraparope aroro Tuna OTCYTCTByeT HCTO'lHIIR, a (llORYCIIPOll

Ra Jiztep OTzta'lu, EHrreTarou,:x .11'3 Mll!ll6HII, lIO HOHHOMy aapSID;y li CRO

POCTII OCYIT16CTEIIlleTC.fI aa cqeT rrepesapJiztO'lHhlX coyztapeHml Erase, 

88lIOIIHJI!OU!6M OOJiaCTI, MarHUTHOro lIOIIII. rasoHaIIoJIHeHHHtt cerraparop 

J33MC / 3 , 41, 110crreztOE8HHll xapaRTepliCTIIK ROToporo JIOCEJilll6Ha 

TpeTbJI rrraEa, JIEJIII6TCJI rrepEHM E Mlipe cerrapaTOpOM TaRoro TllIIa 

Ha nyqRe TJilK61IUX IlOHOE. IfayqeHne xapaRTepncTUR rrpOEOztlirrOCb C 

HClIOrro30E8H.ll'CM lipOnyKTOB peaRWiit C l'IOH8Ml1 Ne,s. Ar ll rry'l!Wll 

ycrtopeHHHX HOHOB Xe Il Kr . 
Turro lIOR838HO, qro, npuMeHHH ll Ra'l6CT!le raaoE-H8lIOJIHl1-

Terreii noan;yx, He, cMeco He+ Boan;yx rrp.11' ztaErreHMX O,I - IO Top, 

11'. Millll6H.II C TOII!I1lIH8MlI(I,O - 2,0) Mr/cM2, MOliCHO norry'lflTI, paazterre

nne rrponyKTO.B peaRWiil c pasperuenueM (3-5)% no 89 H ajxpeRTHEHoc

Toll cerrapa;.wn 20% npu A -roo. IlorryqeHHoe 3Haqenrre aj):IleRTHBHOCTH 

npaRTH'l6CRII IJOIIHOCTI,IO ooycrronrreno yrJIOEHM pacrrpezterremieM rrponyK

TOE peaRWiil n yrrraMu aanara crreRTpoMeTpa. Ilp.11 nepexozte It 

A- 150 aqxpeitTHBHOCTI, CHilllt86TCJI ztO IO% aa cqeT ,YM6Hblll6Hl1lI aHep

rH.lf OTzta'lH H, crreztonarerrLHO, YBelI.lf'l6H.ll'JI MHoroRpaTHoro pacceJIHI1/I 

nponyKTOE B Millll6HH .If ra3e. 

0TCJTCTEHe ztaHHHX O cpe,llHHX sapH,llaJC llOHOB 

C z ) 20 .B raSOEliX cpeztax H 00/ILIIIIIe paCXO!tlt6Hl1ll ll TeopeT.lf'ieCI{HX 
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npeztCR838HHJIX 38CT8EHJIII npoBeCT.II cepu!O crreWiarromuc 3ItcrrepHM6HTOE 

no H3Mepemno cpeztHeil MlWHHTHOfi llt6CTitoCTH B He lI :eoan;yxe ztllfI Jiztep 

c 36 < z < 73. B mianasoHe Kr - Xe aan.l'lc.11MocTb cpeztHux aapgnoB 

OT 2 OKa3aJiaCI, dJIH3KOt( K 3aBHCHMO CTH q.., Z~fnp6,llCita3aHHOlt J\Ml1TpH6BHM 

H ,llp. OztHaRo lIPII nepexozte R P .3. arr~MeHTaM cpeztHIIii 38P.fflt R8R 

E E03D;yXe,TaR II B He nepecTaeT paCT.11' ll ztaJKe lIPOHE/llieT TeHzt6HUfllO 

R ,YM6Hblll6HII~ / 5/_ Molllllo npenrrorraraTL, 'ITO OOH8pYJ]teHH8.fI aHoMarrWI 

CBJI38H8 C Mal!UM ceqeHUeM lIOTepH 3rreRTpOHOll 4f -ooorroqRII lipH 

CRO_pOCTJIX (3-4)V/ Vo u 

IV 

BucoRaJI aqxpeRTHEHOCTI, II OHCTpoztefiCTBile J33MC lI03.BOrrHrrlI 

lIPOBeCTil lIOIICROEhle 3RCIIepi!MeHThl no CUHTeay ll HaOrr!DzteHHto U30TOlIOE, 

UClIHThlEBill!WX lipOTOHHhlil pacnazt .113 OCHOBHoro COCTOHHUH. 8RcrrepuMeH

Thl rrponomirr.11cb E o6Jiacru Z > 50, T.R. aztec1, MolltHo ouztaTb 6o1Ib
nmx EHXO'AOB R R3M6pllMHX Bp6M8H XH3HH. nlIJI perucTp8Uf!ll HII3R03Hep

rlI'IHliX lipOTOHOB (Ep< I,2 MaB) OHrra CIWHCTpyuponaHa u usroTOBrre

HB HII3ItoqJOHOEall zteTeRTHPYIOOlaJI CUCTeMa 161 • COCTO.fIUlaJI .11'3 RaMepu 

TOpMOl!teH.lill Hztep OTzta'lll, pacrrorrOJKeHHOii EHJTPH Terrecrtorra Il3 Tpex 

WirrIDilijlH'leCRIIX rrponopWIOHarroHHX C'i6T'IIIROB. CUCT6Ma C'leT'lHROE 

ooecneqHBarra OnHOEpeMeHHyD perHCTP8Uflll yzterroHOfi UOHU38Uf!ll, 3Hep-

rHII ROpOTROlipoOelKHllX 'i8CTUU II OTzterreHHe ltlIHHHOIIPOO~lKHOH ROM-

lIOHeHTli. aMeRTIIEHOCTI, zteTeRTHPYIOOlero ycTpOfiCTE8 C0CT8Blllirra 

12% oT4 n- • 
Tulill nponezteHH oOl'leH.11'.fI MH1I1eHe"7'3 rrerRux .11aoionon Ru, 

Pd ,Cd, H Sn uoHaMu 
3 S u ~l . PesyJibTaTu nprrnezteHhl 

E T80JIIIU6 ID, E ROTopott yrt838Hhl 3Hepruu IIOHOB, IJOTOK HOHOB, 

BHXO.!iH "1,rnrKrrx" H sana3,llHBaDII!HX nporoHoB l1p11N p, BepxHHII rpaHHIW 

ce~eHHH odpa30BaHJIH npOTOHHO-aKTHBHHX H,llep. 

Ha6rrDztaeMHe aqqieRTH COOTEe'lCTEYIDT BllXOD;y (I-2) p /'lac 

npu ItOCTYIIHhlX HHT6HCIIBHOCTJIX ny'lita meCTH38PHnHOfi cepli. 8TO pea

RO orpaHII'IHEaeT E03MOlKHOCT:r 3RCIIepl!MeHTa. IloaTOMY oorree zteTBrrb

Hoe HCCrreztoEaHue npupoltbl "MIIrRIIX" lIPOTOHOB npoBoztHrrOCb TOJII,RO 

ItlIII ROMOIIHBWIII 96Rt,J+ 32 S ( 240 MaB) /B, 9/. Turro ycTaHOErreHO, 

'ITO B HU8R03HeprU'IHOft "'iaCTU cneRTpa HMelOTCJI ztEe rpynrru rrpOTOHOE: 

c aHeprWIMH (I,2;t0,I) MaB,'(0,?-0,B)MaB H nepuoztaMH rrorry_pacnazta 

(2,I±0,6)c u (0,6±0,3)c COOTEeTCTEeJIHO. ,llaH1We 8RTUBHOCTU se 
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Tae!mm;a III 

Peamtim E HoHa, HI np 
j~~HI 

0 
MaB X rnI5 jQ 1.5HI ldJC(j 

96Ru+ 35CQ. 2I5 2~5 3 230 0,3 
I02Pd+ 32S 2IO 6 0 - 0,02 
96Ru+ 325 2IO 6 I 500 O,I 

190 22 3 320 0,3 
I06Cd+ 32S 240 I9 0,5 - 0,05 

2IO 2 2 - 0,2 
190 l 0 - O,I 

n2s11+ 32$ 250 I 0 IO O,I 
225 8 0,5 25 0,05 
200 7 l 50 0,l 

II2Sn+ 35Ce. 230 2,5 2 no 0,2 
2IO I I 75 0,l 
170 0,6 0 20 0,2 

CER38HII C annapaTypHllM "aaMIIBBHileM" 38Il83!tl:lB8kllllHX npOTOHOB .B 
MilrRYl!l oe!rracn, a ranJKe He Ha6lil!lzta10TCJI npH oe!rryqemrnAl H Nb 
ilOH8Ml1 cepu. Coe!CTECHIIOe .BpeMR: lltl13HH npOTOHO.B C 3Heprueil 0,8M3B 
)\JI.fl Z: 57 COCT8.BIL'I8T IO-(I±l)c,u II03TOMY IlOJIHOCTblO UC
KJil!JqaeTCJI .B03MOlKHOCTb CBlI38Tb HX C 38II83ItUB8IOOIHMU JipOTOHaMH. 
Pe3yJibT8TII He IlpOTH.BOpeqaT npeZUIOII0~8HUl!J, qro npoTOHil C 3HeprH
eti. ( 0' 7 - 0 ,8) Man IlOJI.BIL'Il!JTCJI np11 pacrra ne !13 OCHOBHoro COCTOJI
mm: rrernoro 11aorona La 11rr11 Pr . K co~rremno, y Hae Her 3Irnrre
pm,ieHTa1IbHI1X apr,VMeHTO,B, rrc1t1fl!Jqa1001l1X .B03MOlKHOCTb, qro naHIIUil 
H37IYqare1Ib iI.B/L'IeTCJI npoTOHHllM H30MepoM. 

OCHOBHUe peayrrbTaTII ltllCCepTaUHH MOlKHO cwopMyJIHpo.BaTb crre
ll.VIOOIHM o6pa30M! 

l. Mccrreno.BaHll OCHOBHble xapaRTepHCTmtH .BIICOROTeMrreparyp
Horo HCToqmma C IIO.B8PXHOCTHOH UOHII38Ufl8f1 lt/L'I peznrnx 30M81Ib .B 
pelllliMe Ha JU!HllH., IIoKa3aHa .B03MOlltHOCTb S(lq)8RTH.BH0ro HCIIOJib30.Ba
Hl1H HCTOqffHRa lt/L'I paanerremm il30TOIIO.B C TI/2 > l,Oc. 

2. C rroMOlllbK> 1.mcc-cenaparopa E3MC-2 rrpo11eneHU n:aMepemm 
fl"t.. p comranemi:n l(IL'I 11arryqarerreii aanaanuBalO[!IHx nporoHOB 

II6cs, II9, 121na H IIOJiyqeHU 3HaqeHHH IIOJIHOil :3Heprn:H n+- p 
paCITa,llOB 3TllX H30TOITOB. 
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3. Ha OCHOB8 CT8TflCTHqec1wil r~onemI HCITYCRBHM aana3!tl:l.B8IOIJIIIX 
rrpOTOHOB rrpo.Be neH 8H81Ifl3 ([lopMII crreRTpO.B, ROTopWi .YI'83U.BaeT Ha 
.B03MOlKHOe cymecTBO.BaHae IIORBIIbHOro pe30H8HCa 11 crrno.Boii 0yimr.urn 

n-pacrrana Ilpl1 3Heprl1HX E036yJKzt8HHJI l(OqepHflX Hl(ep OROJIO 5 lfaB. 
4. Brrep.BIIe 3KcneprrM0HTBIIbHO IICCJiel(OEBHU .B03MOill.llOCTH :rnrrom,-

30.BBHM rasoHarroJIH-JHHOro Macc-cerraparopa l(IL'I ciucrporo paanencmm 
npOn;yICTO.B peam:r.,111, BII3UB88lfilX r.moroaap.fll(HU!dil flOHBMII. HsyqeH!l 
xapaRTCpJICTJIRII U RBJill'.cipO.BOqHUe 3BKOHOM8pHOCTl! ra30HaJ10JIH8HHOro 
cerraparopa !331,IC l(IL'I anep ornaqa E l(l1arraaoHe 80 < A < 170 rrpu 
reJineBOM ll B03,llYlllHOM 3aJ10JIH8mrn. 

5. PaapacioraHa I'! C03l(BHa HH3H<XpOHOBB.fI l(eTeKTHpyroma.fI CllCTe

Ma, KOTOpaJI B coqeramrn C cenaparopoM E3MC IT03BOJl!!8T 3rpql8KTllBHO ne
e rreno.eaTb 1topoTHOJK11BYU1fle ttaororru, pacrranaromireca c ncnycKaHlleM 
Hfl3H03HG!)l'Jiqm,1x rrpOTOHO.B. Ilpo.Benen WIICJI 3HCneplIMOHTOE no IIOHCI,y 
npOTOHHOI'O pacrrana JI8 OCHOBHOI'O COCTO.fIHlfJI .fil{ep c 50 < Z < 66. 
YcraHo.erreHo, '!To rrpu ocinyqeHJIH 96Run:onaMH 32S ocipaayerc.11 rrpo
ToHHHa l13JIJqaTeJib C 3HeprJiea (0, 7 - 0,8)1.iaB ll TI/2 =0,6±0,3c. 

BIICKa8aHO npe,llITOJIO~eHHe, 'ITO ara rpynrra rrpOTOHOB B03HllKaeT rrpll 
pacna,lle nerKoro 11aorona Pr 11n11 La na ocHOBHoro cocroHmtH. 
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