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Pa60T8 BblnOnHeHa B OTneneHf/1111 06wen Ill RnepH00 ~IIIGIIIHI/I 
11HCTIIITYT8 0TOMH00 OHepr111111 IIIMOHIII 11. a Hyp40TOB0, 

Hay4Hb10 pyHOBOJU1T80b : 

JlOHTOp (11111131/1HO·MaT8M8Tlll48CHIIIX HBYH, 
l"'n0BHbl0 H0y4Hb10 COTPYJlHIIIH 

0(11'1U11100bHbl8 onnOH8HTbl : 

JlOHTOP (11111131/1HO·MaTeMaT11148CHIIIX H8YH, 
l"'n0BHb10 H0Y4Hb10 COTPYJlliHH 

H8HJll/lJl8T (lll113111HO• M8T8M8Tl148CHUX H8YH, 
CTapwu0 H8Y'iHb10 COTPYJlHIIIH 

Benywaf! Opl"'8Hf/1138Ulllf! : 

MOCTOB00 B'. 11. 

n111H~nbHep n. s. 

Sapa6aHoa A. n. 

HHCTUTYT T80p8Tl1'i8CH00 l1 OHcnepUM8HTanbH00 qi~al/lHU, MOCHBa. 

3aw,iTa Jll/lCC8pTau111111 COCTOIIITCf! II 2611 ~y~g_..!,.J'_ 199~0Jl8 
a " /~-,, Ha oacenamrn cneuuanuaupoaaHHOl"'O coaeTa npu 
naoopaTop11111 ue0Tpouuon qiuoutrn u Jla6opaTop11111 f!Jlep_HblX peaH1..11110 
06b8Jll1H~HH01"'0 UHCTUTYTa f!Jl8PHblX 111ccnenoaaH1110, l"'OPOJl IlY6Ha, 
MOCHOBCHaf! o6naCTb. 

C Jll/lCC8pT01..111180 MO>tOiO OQH8HOMIIITbCf! a 61116nl/lOT8H8 011Rl1. 

ABTOpeqiepaT paoocnaH "/611 -#._r-£q'___ 19~Jl0. 

Y4~Hbl0 ceHpeTapb cneu111anua111poaauuol"'o coaeTa 

~. 

\ ! 
I 

// 

\i 
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OBlllAR XAPAHTEPl1CHIHA PABOTbl 

AKmyan~uocm~ pa6omu. 

nepeoe C0061U8Hlll8 0 H8C0Xp8H8HIIII/I 'i~THOCTIII (PV) 8 
H80TPOHH00 OOTIIIH8 OORBUOOCb B pa60T8 ~OpTe Ill JlP, , 1980. , 
Ha6moJlanocb BP81U8Hf/18 cm1Ha OY'iHB npOJlOObHO nonRp'1C3088HHblX 
H80Tp0HOB BOHPYl"' B8HTopa IIIMnynbCB np111 nponycHBHIIIIII 48p813 
TOnCTbl0 06pa0eu. 3TOT oqiqieHT np8JlCH813btBanCA B p860T8 
M1111nenA ( 1964), HO 11113M8p8HHbt0 oqiqieHT OH813BnCA H80)f(f11Jl8HHO 
60nbWIIIM. n0Ra,1n111cb Jl8)1(8 nonblTHIII 06bRCHIIITb 81"'0 nplll noMOIUIII 
H080['0 nrna Bl38111M0Jl80CTBIIIR. Jlpyn1e 06bRCH8HIIIA ( HBJlM8HCl·H10 Ill 
~YPMBH • 1982, CyWHOB 111 ~naM5ayM • 1980, 3apeu1rn0 111 
C111poTHIIIH • 1983) npe11nona1"'an111 pa13nlll4Hbl8 M8XBHlll13Mbi yc111neHIIIA 
P- H84~THblX oqiqleHTOB 8 RJlpe. 

2 1 
B 1983 ['OJlY 06 OTHpb!Tf/11/1 O'i8Hb 6onbW0['0 ( 10- -·10- ) 

P· H84~THOt"O OqlqleHTB 8 p· BOnHOBblX p8130H8HC8X HOMnBYHJl• AJlPB 
C0061Ulllna r'pynna Arnt,IIIM8HHOB8, JIH~ Ol1RH. 3TIII pe0ynbT8Tbl 
IIIHTepnpeTl/lpoeam1Cb B T8PMIIIHBX nOT8HUIIIBna cna60['0 
813BIIIM0Jl80CTBIIIR H80TPOHB C RJlpOM. Ha111ny'iW88 o6bRCH8Hlll8 
Ha6n10oaeM00 B8nlll4111Hbl yc111neHIIIR P- H84ijTHblX Ol!Jql8HTOB J:18B8ne 
MOJl8nb CM8WI/IB8IOIUIIIXCR no 'L(~THOCTIII HOMnayHJl• COCTORHf/10 ( CyWHOB 
Ill ~naM6ayM • 1980). 0JlHBHO JlPYr'f/18 T80p8Tlllt{8CHlll8 M0Jl8nlll 
(3ap8UH1110 111 C111pOTHIIIH • 1983) T8H)f(8 JlBBBnlll npaslllnbHYIO 
OHepr8Tf/lt{8CHYIO 138BIIICIIIMOCTb ocpqieHTB B o5naCTI/I p- p8130H8HC8. 
CywecTB8HH08 pa0n111tt111e 8 I/IX npeocH813BHIIIRX OTHOClllnOCb n111wb H 
CTBTIIICTlll48CHIIIM C800CTBBM CM8WI/IB8IOIUIIIX MBTPlllttHblX on8M8HTOB, 
11113M8P8HHblX Jlnf! 8HCBM6nA p8130Hi;tHC08. 

B pa6oTe ByHaHOBB Ill Jlp. ( 1989) COJlep>t<IIITCA cne11y10111ee 
YTB8p!IQl8Hf/18 : 11npRM08 cpaBH8Hf/18 T80PIIIIII C OHcnep111Me'ATOM 
Tpe6yeT xopowen CTBTIIICTI/IHIII no ql8HOM8HOnO['f/11.{8CHIIIM MBTplllttHblM 
oneM8HTBM JlnR JlBHHO['O RJlPB, 4TO BPAJl n111 JlOCTynHO B 6n111>1<80W8M 
6YJlYlll8M". 

11cnonbl3088Hlll8 JlBHHblX lllt3M8p8Hl/l0 Tl/Ina Tex, 'L(TO 6blnlll 
npOB8Jl8Hbl B 011Rl1, JlnA 11113Y48Hlllf! cna5oro HyHnOH• HYHnOHHOt"O 
813BI/IM0Jl80CTBIIIA BblC'nAJleno npo5neMBTl/lt{HO 11113· 138 048Hb cno>t<H00 
CTPYHTypbl HOMnayHJl• p8130H8HCOB. . • 

0JlHBHO 8 HBCT0f!IJl88 Bp8Mf! HapyweHf/18 CIIIMM8TPIIIIII B XBOTl/lt{8CHIIIX 
HOMnay'S:fJl•·.f!Jl8PHblX CIIICT8M8X Bb!Gbl888T GH8ttl/lT8nbHbl0 IIIHTepec ( 8 
OC068'HHOCTIII, M8XBHIIIGMbl yc111n8HIIIR P· H84~THblX oqiqieHTOB B.TBHIIIX 
CIIICT8M8X ) B CBRGIII C nOIIICHBMI/I T- H8111HB8plll8HTHblX OqlCl)eHTOB. 

B pa6oTBX AJlenb6eprepa III XBHCTOHB • 1985, ~p8H48 • 1989, 
Il)f(OHCOHB III JlP, • 1991 COOl51UB8TCfl o nonbITHBX I/IGBn84b 
I/IHqlOpMBUf/110 0 MBT.p1114HbIX oneM8HTBX cna6oro HyHnOH· HyHnOHHOt"O 
B13BIIIMOJl8PICTBIIIR np111 Hlll13HIIIX OHeprlllRX 11113 CTBTI/ICTl/lt{8CJ:(i.1X JlBHHbIX 
0 MBTPlllttHblX oneM8HTBX Hapywa10111ero t{~THOCTb HyHnoH0 f!Jl8PHO["O 
t"BMlllnbTOH,rnHa B cno>t<Hbtx F!Jlpax. 

TaHIIIM o6p8130M, npr.106peno BHTyBnbHOCTb p813B1/1Tf/18 M8TOJll/lHJ.1, 

1 

lr;;::-~•,:;':,"."'~~-:."-'L'~! 
l 1.:.-'.;u,.,,t, ..... ~~ mr~~1).N' 

1 -r-,-••"' ,.,,. ., • ~ ~ .. :f!\"" .... 11 ~ -7".:H~>\ !-l-1.· • .. h,),\\iiW~L'.iu:,J t 

l ~fliS[l~lOTEHA . ......._._. . ~ -



noosonR10melll 89CTl1 11C3MepeHl1R ~H94~THOA BCl1MM8Tp1111 Ha 
BHCBM6ne p- pe □ OHBHC08 ODHOI:'0 RllPB 8 Wl1POHOA o6naCTl1 OHepr-111/1 
H91/1TpOHOB, 

llenb uccneoosaHUfl 

8 COOTB9TCT81111 C 8blW911C3nO>l\'9HHblM, llBHHBR pa60TB 6bma 
Hanpa0neHa Ha paopa6oTHY MeT0011H11, nooeonR10melll eecT11 
,mMepeHl1R o(!l(!leHTOB HecoxpaH9Hl1R 4~THOCTl1 8 umpoHOM 11HTepeane 
OHepr-111/1 H9111TpOH08, C uenblO ceneHU1111 BOC3MO)f(HblX M8XBH110MOB 
yc11neH1rn OTl1X O(!l(!leHT08 11 11cnonb0088Hl1R peoynbTBTOB llnR 
l1C3Y49Hl1R noTeHu11ana HyHnoH·HyHnOHHOI:'0 BC3Bl1M0ll9IIICTBl1R, 

HemoOUKB U3Mepeuu0 u OCHOBHWe 3KcnepuMeHmanbHWe ycmaHOBKU 

llnR peweHl1R nocTasneHHOA C3Bll8411 np11 BHTl1BHOM Tt30P48CHOM 
Y48CTl111 COl1CH8TenR B so- 8 I:'Ollbl 6bln coonaH epeMRnpon~THbll/l 
cneKmponemp nonflpU3osauuwx pe3011auc11wx HeiJmpouos ( en PH) Ha 
6aoe nY3· 60 l-1A3 11M, 1-1. B. Hyp4aTosa "~a Hen",, npeeocxon11ew11111 no 
napaMeTpy "HaiteCTBa" aHanoI:"114Hbte nell!CT8YIOlll118 YCT8HOBHl1, 

npononbHBR nonRpl10BUl1R H9ll1TpOHOB ll0CTl1I:'Bnacb nponycHBHl19M 
CH80[3b cneu11anbHO COOOBHHYIO nonflpU30BBHIIYIO npomo1111y10 MUl1/ellb 
( nnM) • oxna)l(Jl~HHble no 1. 5 K wap11H11 OT 11ne H· r-n11HonR c 
npl1M9Cbl0 napaMBI:'Hl1THblX 110HOB Cr5t. l111HBMl149CHBR no'nRpl1C38U11R 
npoTOHOB ll0CTl1I:'Bnacb CBI!- HBHB4HOIII B M8I:'Hl1THOM none 27 
Hl1noopcTell csepxnposoof114eeo coneuouOa, TBH>l\'9 cneu11anbHo 
paapa60TBHHOI:'O 8 l-1A3 • 

llnR per-11cTpau1111 pan111au110HHOI:'O [38X88T~ H~IIITPOH08 6hln 
np11M9H~H cneu11anbHO paapa60TBHHhllll onR OTOI:'O OHcneplllM9HT8 np11 
BHTl18HOM Y48CTl111 COl1CHBT,e'nR 8- C9HU110HHbllll CU11HTl1nnRU110HHbllll 
4n•. OemeKmop MHo~ecmse1rnocmu Ha ocH00e Hp11cTanno0 Na! (Tl). 

YnpaeneH111e c11cTeMolll nepeeopoTa cmrna, nepeHmoiteH11e 6y4>epoe 
nBMRTl1, copTl1POBHa co6blT11til 11 H8HOnneHl18 cneHTP08, 
CT8Tl1CTl148CH11til HOHTponb 11 nep8114HBR o6pa60TH8 l1H4lopMau1111 8 
pe)f('1Me "on-line" ocymecT0nRn11cb cucmenoiJ asmoitamu3aquu 
3KcnepuMe11ma, cneu11anbHO paapa60TBHHOIII co11cHaTeneM np11 
cooeti!CTBm1 COTPYllHl1HOB lll □ Mepl1T8nbHO· per-11cTpBUl10HHOI:'O U8HTpa 
o5'beHTa "~aHen". 

Hay~HBfl HOBU3HB pa6omw 

Bnep8bl9 np089ll9Hbl 11C3Mepemrn P- He4ijTHOtil BCl1MM9TPl111 8 
HelllTpOHHblX p· peoOHBHCBX C nm1 B HB49CT89 aHan11oaTopa cna6ol/l 
p- He4ijTHolll nonRp11aaum1. 3Tl1 110MepeH1rn cTan11 nepeol/1 npoeepHol/1 
peaynbTBT08 n111ouepcHOIII pa60Tbl r-pynnbt nH~ Ol-1RW; onR 
p- peOOHBHC08°La-139 (E=0.75 oB) 11 Sn-117 (E•L 33 oB). 

COC3llBH8 C89TOCl1nbH8R M9T0lll1HB 11C3M9p8Hl1R P· HeitijTHblX 
O<l><l>8HTOB B PBlll18lH10HHOM C38XB8Te B Wl1pOHOIII o6naCTl1 OHepr-11111 
H8ll1TpOH08. Eij pa60Tocnoco6HOCTb npo0epeHB 8 11C3MepeHl1RX C 
l1C30TOnBMl1Cd-11111 U-238 oo OHepr-11111 Hell1TpOH08 OHOno 400 oB. 
np11 OTOM CTBTl1CTl148CHl1 OH8411Mb1PI O(!l(!leHT ( OHOno 4 CTBHllBPTHblX 
OTHnOH9H11ll1) nonyiteH onR p- peOOHBHca: Cd-111 ( E•4; 53 oB). 

3TO nepBbllll O(!l(!l8HT, nony4eHHbtlll B p- peaoHBHCe 8 H~Hane 
pao11au110HHOI:'O [38XB8T8. OH noOTBepn11n OHBH 11 88nl1411HY 
OCIJ<IJ8HT8 1 nony48HHbl9 B l/lC3MepeHl1RX nponycHB H11R I:' pynnol/1 OHRl-1. 
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Hay~HBfl u npaKmu~ecKafl qeHHocmb pa6omu 

CoooaH YHl1HBnbHbllll cnPH c BblCOHOl/1 paopewa10melll cnoco6HOCTblO. 
nouaoaHa nepcneHTJ.iBHOCTb 110M0P9H11R P- H94ijTHbIX OCIJ<IJ8HT08 B 
HelllTpOHHblX peOOHBHCBX B HBHane pao11au110HHOI:'O OBXBBTB C 
noMOlllblO MHOI:' oce HU 110HHOI:' 0 CU11HT 11nnRUl10HHOI:' 0 ll9T8 HTOpa onR 
nony49Hl1R llBHHblX B w11p0Holll o5naCTl1 OHepr-11111. 
CoonauHaR MeT0011Ha onepeo11na Ha 7 neT M11po0y10 npaHTl1Hy: 
n11wb a Mae 1993 noc· AnaMoccHaR r-pynna cooCSu111na o nnau11pyeMoM 
nepexone Ha T8HYIO M0TOlll1H~ . 
nonoxeHUfl u pe3ynbmamu, su11ece1111ue 11a 3amumy 

1. CoooaH cneHTPOMeTp BbtcoHor-o paopeweu11R no apeMeH11 nponijTa 
onR l10MepeH11til C nonRpl1008BHHblM11 peOOH8HCHblM11 H0PITpOH8Ml1, " 
6ao11py101.1111lllcR Ha 11MnynbCHOM n11uell!HOM YCHOPl1Tene "(llauen" 
( OH8PI:'11R ycHopeHHblX oneHTPOHOB ea- Moe) 11 nonRpl100BBHHOIII 
npOTOHHOl/1 Ml1W9Hl1 (n□T). . , 
2. Bnepebte nnT 111cnonbooeanacb HBH nonRp11MeTp onR 110MepeH11III 
cna5olll P· H04~THOI/I nonRp11oau1111 nepBOHB4BnbHO 
HenonRpl10088HHOI:'O ny4HB H0IIITPOHOB B 0Hp8CTHOCTl1 p· peooHaHca. 
TaHaR CX8M8 110M8p9H11ll1, enepBbte npl1M8Ht!HHBR B 11ccnenoeaHl1RX C 
TennoBblM11 H8t'!Tp0HBMl1 B '1A3, nooeon11na noBblClr1Tb 11 C88TOClr1ny" 
H8W8I:'O cneHTpOM8Tpa 6onee 40M 80808 no cpaBH8Hl110 CO, CX8MOIII, 
11cnonboy10melll n□T HBH nonRpl108TOp H8111TpOHOB 11 npl1M9HRBWetilcR 
lly5HeHcHoPI r-pynnol/1. 
3. 3Tl1M M9TOllOM 6btnl1 11C3MepeHbl 88nl1411H8 11 OHepr-eTl148CHBR 
C38Bl1C11MOCTb P- He'-{ijTHOI:'O ll11XPOl1C3MB 8 H110HOOHepr-eTl148CHl1X 
p- peooHaHcax La- 139 11 Sn- 117. 3Tl1110M8p8Hl1R nOOTBepo11n11 
peoynbTBTbl pa60Tbl nH(II 01-1Rl-1. 0Hl1 TBH>l\'9 H8XOllRTCR B xopoweM 
cor-nac1111 C 8bl80DBMl1 Mooen11 CM9Wl18810llll1XCR HOMnayHo· COCTORH11ll1 
CywHoaa 11 (llnaM5ayMa 11 C peoynbT8TBMl1 110MepeH111/1 BP81ll8Hlr1R 
cn11Ha H9IIITPOHOB r-pynnol/1 ~OpTe B 11HCTl1TyTe nayo- naH>l\'988H8 
( rpeHo5nb ). . 

4. Sbm enepBbte np11MeHijH HOBbllll M8TOll l1CcneooeaH11R P· HeitijTHblX 
O(!l(!leHTOB B H9ll1TpOHHblX peoouaHcax: 110MepeHl1R P· HeitijTHOI/I 
8Cl1MM0TPl111 8 peOOHBHCHOM C949Hl111 PBlll1BU110HHOI:'O C38XBBTB O"r 
MHOI:'OC8HUl10HHblM Na! (Tl) 4n-neT8HTOPOM C 11cnonbOOBBHl18M nnT B 
H840CTB9 11CT04Hl1H8 npononbHO· nonRpl10088HHblX pe □ OHBHCHblX 
HelllTpOHOBj 
5. C nOMOlllblO OTOC-0 M9T0ll8 enep8bl8 '5btnl1 H848Tbl 110MepeHl1R 
P- H84~THOIII 8Cl1MM8Tp1111 B O"r Ha 8HC3M(5ne peOOHBHCOB B 

J]l1anaooHe OHepc-11111 HelllTPOH08 0+500 oB. Sbmo 11:JMepeHO 
OH849Hl19 P· He'-{ijTHOIII BCl1MM8Tp1111 B p- aonHOBOM peOOH8HC8 Cd· 111 
(p8C30HBHCH8R ouepr-11R 4. 53 oB) onR pao11au110HHOI:'O C38XBBT8. 
06cylKJ]BioTCR nepBbte peaynbTBTbt, nonyiteHHbte 0Tlr1M M9TOllOM onR 
Cd· 11F--11 tJ7 238, COBM8CTHO c peoynbT8TBMl1 6onee noooHel/1 pa6o· 
Tbt r--pynnbt n. SoyMaHa, noc· Ana Moc, no u- 238. 

Anpo6aquu pa6omu u ny6nuKaquu 

Oc H08Hbl9 peoynb TB Tb!, 11ono)f(8 HHble B lll1CC8 PTBU 1111, 
llOHnBllblB8nl1Cb Ha·HompepeHU1111 no npo6neMBM c11nbHblX 11 cna5blX 
8[3811MOOelllcTBl1111 lll r-pB811T8U1111 ( Mocuaa, 7- 10 anpenR 1987), Ha I 
Mell<JlyHapooHol/1 HOH(!lepeHU1111 no H8111TpOHHOIII <l>11 □ 11He ( H11ee, 14· 18 
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C8HTR5pR 1987) 1 Ha Me)l(JlyHapoJlHOl'I HOH¢epeHU111,'I no HecoxpaHeHIIIIO 
4~THOCTIII B Rll0PHhlX peaHUIIIRX (Dy5Ha, 4·7 M0R 1993). 

0CHOBHbl0 peoynbT0Tbl, BHnl04~HHbl8 B Jll/lCCOl•TEll.111IO, 
ony5nll!HOB0Hbl B ll8BRTl1 ne48THblX pa50T8X, cnl/lCOH HOTOPblX 
npl1B8Jl8H B HOHUe ll0HHO["O 8BTopecpepaTa. 

06beM u cmpyKmypa 6uccepmaquu 

D11ccepT8Ur.10HH8R pa50T8 BHnl0408T B C86R peGIOMe, 3 rnaBbl
1 

G8Hnl048Hl1e, BblBOJlbl, 5 np11no>t0am!Pl 11 C011COH nL1TepaTypbl ( 71 
CCblnH0) • HS 130 CTpaur.1uax 0948TH0["0 T8HCT8, BHnl040R 23 
pr.1CYHH0 ( 1110 HI/IX 2 • B npr.1noH<emrn I) 11 12 T86n11u. 

HPATHOE COllEPlKAHHE llHCCEPTAUHH 

Pa6oTe npeJlnocnaHO "Pel3!0Me ", B HOTOPOM 060CHOBblB89TCR 
0HTyanbHOCTb pa60Thl 11 npl1BOJlRTCR e~ OCHOBHhl8 peoyn~T0TbL 

B nepeol'I r'naee ( 11 Beeneu11e 11
) upaTHo paccMaTp11eaeTcR 

11CTOPl1R OTHpblTIIIR Hecoxp0H9H11R npocTpBHCTB8HHOl'I 4~THOCTl1 B 
cna6blX Bl3811M0Jl81'1CTBl1RX. BBOJll1TCR noHRTlll9 (!laHTOpe yc11neHl1R 
P· H84~THblX O(!l(!l8HTOB B RJl9PHblX npoueccax. 06CY>l<Jl910TCR 
Hl1H8M0Tlll48CHOe, CTPYHTYPHOe Ill JllllH8Mr.148CH08 yc111neu11e. 
nouaoa HO, HB H, 6nar'OJl9PR Han11141110 OT .. 11X .rexeHllll3MC?.B y .. c11neHIIIR, B 
nepBblX OHcneplllM8HT9X no no111cHy ( Sn'Pyl Ill ( Py'Sr) -

HoppenRU111'1 ynenocb nponeMOHCTPl1POB0Tb ciymecTBOB0Hl19 
H0COXp0HRIO!ll9r"O 4~THOCTb B::3011MOJl9PICTBl1R M8>1<JlY,HYHnoH0Ml1 B 
RJlpe. CJlenaH 0613op C0Jl0P>l<IIH11R Jl11CC0pT0Ul111, H941Hl0R C o6oopa 
OJ.<Cnepl1M0HT08 no no11cuy O(!l(ll9HT08 H9COXP0H9HIIR 
npocTpeHCT80HHOl'I 4~THOCTl1 B HBl'ITpOHH?l'I ~OTl1H0. 

Bo BTopol'I r'naee HP0THO 048p48H0 11CTOPl1R 06Hepylll'8Hl1R 
nepBblX P· H84~THblX · ocp4)eHT08 B oucnepUM8HT0X C TennOBblMl1 
Hel'ITpoHaM1111 npocnelll'eHe oeon10u11R noui;,Mamrn np111pOJlbl 6onbWOr"O 
yc11neu11R T8Hl1X O(ll(lleHTOB: . 
- OTHphlTl19 r'pynnol'I (llopTe nepeor'O P·H04~TH0["0 0¢CIJeHT8 B 
HBl'ITPOHHOl'I OOTl1He ~ 'P· H04~THO["O epemeH11R cn11Ha H8RTpOH0 
( peCCM0TPl1El89TCR B paonene 2.1 ), 
• npoeepHa OTOr"O peoynbTaTa e 11ccnenoeamrnx P· He4~THOr'o 
Jll1XP011::3Ma JlnR TennoBblX Hel'ITPOHOB ( paCCM8Tpl1888TCR 8 paonene 
2.2) 11 TeopeTl149CH8R Jll1CHYCCl1R O np11pone OTHPhlTOr'O RBn9Hl1R, 
• OTHPblTl19 8 nH~ 01,iRH, ny6H8 1 

118HOMBnbHOl' 6onbllll1X P· H94~THblX 
o(ll(lleHTOB B p0130H0HCHOl'I o6nacTl1 ( OTOT OHCnepl1M8HT 
paCCM0TPl1B00TCR B paonene 2. 4 ) HBH pe::JynbTBT npOBE1lPHl1 
npenno)l(0HHOl'I tfonen11 CM8lll"180Hl1R cna6blM B::3811MOJl91'1CT8118M 
HOM00YHJl•COCTORH111'1 pa13nl14HOl'I 4~THOCTl1 (p013Jl0n 2.3)! 

B TP0Tbel'I r'naae Jl11CC~PT8U1111 001/lCBHhl OHcnepl1M9HThl no OOUCHY 
P· H84~THblX OCIJCIJBHTOB B H81'1Tp0HHOl'I onnrne, npoeon11ewnecR B nH~ 
OOR~ Hl,1A3. OHi/i 6blnl1 HanpaeneHbl Ha C0:3Jl8Hl1e M8TOll8 11:3MepeHl11'1 
P· H94~THOl1l :38BL1Cl1MOCTL1 uenrpoHHOt'O Ce4emrn OT cn11panbllOCTl1 
H911lTPOH08 B Wl1POHOl'I o6naCTl1 OHepr-111'1. MeTOll non)l(0H 
06ecne41nb BblCOHoe paopeweu11e Ha aHCaM6ne peooHaHcoe 
DJlHO['O 11 TOr'O )IQ3 RJlpa 11 B 11Tore Jl8Tb L'IHCl>OPMBUIIIIO O CT0Tl1CTIIH8 
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P· H84~THOl'I GBBIIICIIIMOCTIII H8PITPOHH0['0 C848Hl1R OT cm1panbHOCTIII 
H91'1TpOHOB B WlllpOHOl'I o6naCTIII OHepr-1111'1. MeTOJl Jl0n)f(8H 
o6ecne4111Tb BblCOH00 pa13p8W0Hlll0 HB 8HCBM'5ne p0130HBHCOB 
OJlHOr'O Ill TO["O >K0 RJlpa Ill B 11Tore Jl8Tb 11HCl>OPM8UIIIIO O CT8Tl1CTIIIH0 
CM0WIIIBBIO!lll/lX M0TPl14HbIX one Me HT OB. 

8 H840CTB0 11CT04HIIIH8 H81'1TpOHOB 111cnonbl30BancR 1/lMnynbCHbll'I 
mrnel'IHbll'I ycHOpl1Tenb oneHTpOHOB HA3 IIIM. HypttaTOBB "(Ila Hen". 
Ero napaMeTpbl : · 
Cp0JlHRR MOlllHOCTb 10 HBT, 4BCTOT8 nOCbinOH 550 r'tl, 
Jlnl1T0nbHOCTb oneHTpOHHOt'O 11Mnynbca 0.3 MHC9H, OH8Pt'UR 
oneHTpOHOB 60 MoB. 3Tl1M napaM8Tp8M COOTB8TCTpireT OOTOH_. 
Cl>OTOHenTpOHOB 1110 ypaHOBOl'I MIIIW9HIII OHono 4.2·10 (ceH•'4rt) 
6bICTpb18 Hel'ITpOHbl 138M0JlnRnl1Cb JlO HY>KHb!X OHepr11PI, npOXOJlR 
CHBOGb GBM8Jlnl1T8nb Be + CH, OH l5bin onTl1M1'11311POB8H Ha 

z ' 
M8HC11ManbHbll'I noTOH B oCinaCTl1 1 3B np111 Bp8M0Hl1 0BM8Jl09Hl1R 
OH Ono 2 MHC8H. Cen8Htll1R H81'1Tp0HOB no GH8pr' 11AM ocy111ecTenRnacb 
M8TOJlOM speM8Hl1 npon!:!Ta, OCHOBHbl0 OCOl'58HHOCTl1 HOTOpOC:O 
pa c C MB T PIIIBBIOTC R B O_P"1n0)1(8 Hl111 II I ( IIl-1 ). 

B pa::3Jl8ne 3. 1 paCCMOTP8Hbl 1113M8p9Hl1R P· H84!:!THOn G8Bl1Cl1MOCTl1 
nonHoro HenTpoHHDr'o cetteHl'IA oT cn111panbHOCT11 HenTpoHoe nnR 
11C30TOnoe La-139 ( p· peooHSHC np11 GHepnrn Ep• 0. 73 GB) 11 

Sn-117 ( Ep• 1. 33 oB). 

Ecn11 paccMaTpl1888TCR TDnbHO CM8Wl18BHl18 COCTOijHl11'1 C 
opl'511TBnbHblMl1 MOM8HTBMl'I HenTpOHa l=O 11 1=1 ( s· 11 p· ypoBHl1) J 

TO MOJJenb CMeWI/IBBHl'IR no 41:!THOCTIII HOMnayHJl· COCTORHl'll'I ( paC3Jlen 
2. 3) JlB!:!T, B JlBYXYPOBH8BOM np111'5nml\'8Hl111, cnellYIOlll88 BblpB)l(8Hl18 
JlnR paC3HOCTl1 nonHblX HenTpOHHblX C848Hl'll'I, OT88'tBIOllll1X H81'1TpOHBM 
C npOTIIIBonono>KHblMl1 cn11panbHOCTRMl'I : 

r Jl8 

Ao = A(E) [(E-E )r + (E-E )r ] (1) s p p s 

A(E) = 4n~ wsp 
k 

✓ r~(E) r;l/Z (E) 
( 2) 

[(E-E )
2 +cr /2)

2
][(E-E )

2 +cr /2) 2
) 

1 

s s p p 

E • ouepr11R H81'1Tpoua, k • ero eonHosoe 411cno 1 

_g • CTB Tl1CTl148CHl11'1 MHO)l(l'IT8nb, Es,r s'r~ - nono>K0Hllle, 

nonHaR 11 HenTpOHHBR lll11p11Hbl s· pe130H8HCB, 

E 11,r , - nono)l(8Hl'le 11 nonHaR w11p11Ha p· peooHaHca, p :•., p .•.. 

r~.;2- nonR H81'1TPOHHOl'I Wl1Pl1Hbl p· p8:30HBHca, OTB84BIO!ll8R 

. HaHany C nonHhlM HenTpOHHhlM M0~8HTOM j•1/2, 
W

6
P· MBTPl14HWnoneMeHT, 0Tsetta10m111'1aMnn11Tynenepexona 

M8>1<JlY COC8JlHl'IMl1 s· Ill p· HDMnayHn· COCTORHl1RM11, 
B COOTB8T.CT811111 C ., 1); senlll411HB Ao JlOCTl1t'88T HBl160nbWIIIX 

::3HB48Hl11'1 B 0Hp8CTHOCTl1 p· pe::30HBHCB, ["Jl8 Bb!pa>K0Hl18 .( 1) M0)1(8T 
Cib!Tb ynpomeHO : 
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n 
er (E) =--z 

P k 

rn(E)r 
g E..:........:.. 

CE-E >2
+ er 12> 2 

p p 

(5) 

CxeMa H~wero OHcnepnMeHTa no naMepeHn~ ~He4aTHon 
ac11MMeTp1111 nonHoro Het!TpOHHoro ce 1<eHl1R npnseneHa Ha pnc. 1. 
0Ha 6bma cneny~mePI: HenonRpr,rnosaHHbie Het!TpOHbl npoxonnnn 
CHBOOb nccnenyeMbltl o6paaeu. BcnencTsne P- He4aTuon 
t38811Cl1MOCTl1 nonHoro HePITpOHHoro C040Hl1R OT cnnpanbHOCTl1 
uet!TpoHoB ny4oH nonRpnaosancR. nonRpnMeTpoM, aHanna11py10m11M 
OTy cna6y~ nonRpnaau1110, cny>K11na no11sipu3OBaHHBS1 npomoHHaSI 
HUlll0HI, (nnM) HB OCHOB0 OTl'lneH• rnnHonR C ManoP! ll068BHOtl 
(2. 5- 3. 0 %) napaMarHl1THblX l10HOB Cr5+. B np111no»:eHIIIIII IV 
paCCMOTp0Hbl M0TOll lllllH8Ml140CHOPI nonRp111aau1rn All0P ( IV~ 1_), 
ycTpOP!CTBO nnM ( IV-1) l'I e~ ucnonbt3088Hl'l8 H8H B HB48CT88 
nonRpnaaTopa H0PITpOHOB ( IV-2), TBH Ill B H840CT80 H00Tp0Hf!Oro 
nonRpl'IM8Tpa ( IV-3 ). 

P- He4aTH8R 8Cl1MM8TPl1R C040H11R llflR H0t!TpOHOB paan111ntoPI 
cnnpanbHOCTIII Bblp8)1(00TCR senl1411HOPI 

$> = (er+- cr_)/(o++ o_), rne "'±" H0PITpOHHb10 C040Hl1R nnA 

H00TpOHOB paanl'l4HOPI cn111panbHOCTIII. 
CymecTB080Hl18 TBHOPI 0C11MM8TPl'IIII npnBOlll/lT H llBYM 0¢¢eHT0~ 

1) BCIIIMM8TPl1R nponycH8Hl1A npononbHo-nonRplll3080HHblX 
HePITpOHOB npOTI/IBOnonO>f<HblX cn111panbH,OCTetl; 

2) noReneune npononbHOtl nonApnaaunn e nepeoua1<anbHo 
uenonRp111aoeaHHOM ny4He nocne ero nponycHaHl1R 4epea 
uenonAp11aoeaHHblPI o6paaeu. 

nepBbltl 0¢qJeHT 11cnonbOOBancA B OHCnep11M8HT0X JIH~ OIHU1. 
HaMepAnacb 8Cl1MM8Tpl1A nponycHaHl1A: 

& = (1/f) (N+- N_)/(N++ N_) 

8 T8Hl1X 11t3M0p0Hl1RX nepBOH848nbHO nonApnaosaHHbln uenTpOHHbln 
ny40H npoxonnT 4epea nonApnaaTop, 11 nocne OToro 
nonRpl13088HHblPI ny1rnH npoXOlll1T CHBOOb 111ccnenyeMbm o6paoeu B 
H8PITpOHHblPI Jl0T8KTOp. 06paaeu 11rpaeT ponb nonRpl1M0Tpa c 
auan11011py~wen cnoco6uocTb~ 

fa= - th [n(a+- cr_)/2), 

rne n - Tonm11Ha o6paaua. 
8 OTOM cny4ae BbtnOnHA0TCR paseHCTBO fa = & • 

HaMeHeHne C040Hl1A, Bbl888HH00 cna6blM saanMOllencTBl10M, 040Hb 
Mano: nlo +-a_ I.<< 1, 11 600 n0Tep111 T04HOCTl1 MO>KHO aan11caTb : 

fa= - n (o+- a_) / 2 

a++ a_= 2·crp, rne op- ce4eHne nnR HenonRpnaosaHHblX 

uenTpOHOB B6n11011 p - p030H8HC8. TaHIIIM o6paooM, 

1 1 1 N+ - N 
:P = - --& = - --------

n a n a f N + N 
p p n + 

~ 6-

1 
l 

I 

.,. 

l1t3MepeHl1A $> MoryT 6b1Tb OCHOBBHbl Ha BTOPOM 04!4leHT8 1 HBH 
OTO 6blfl0 npenno>l<8HO CTOJlOnbCHl1M e 1974 r. ( e 1984 r. OTB 
11ll0A 6blfl8 pean11ooeaHa B ttA3 B 11t3M0p0lH1AX HB TennoBblX 
H8PITPOHBX, HO He ncnonbooeanacb B pet30HBHCHOPI o6nacTn). 

8 OTOM cny4ae, HBH OOHBl3BHO HB p111c. 1, HenonRpl1130BBHHblt! 
ny1<0H Het!TpoHoB npoxomn 1<epeo o6paoeu, c1110TeMy peeepca 
cnnpanbHOCTl1, MOH11TOp, nnM HaH aHannoaTop BOt3Hl'IHWett cna6ott 
nonApl'l138Ul'll'I (nonApl'IM0Tp) l'I nonanaeT B Jl0T8HTOp. HaH OOH8138HO 
B npnno>K9Hl'll'I IV-3, B OTOM cny1<ae BbtnOnHA0TCA COOTHOW8Hl18 . 

1 1 N+ - N 
:l>=--------

n o f N + N 
p t -

nnR onpeneneHl'IA :I> no oHcnepnMeHTa, rne f • aHannonpy~maA 
cnoco6HOCTb nnM. 3TB CX8MB 6blna Bb16paua JlflA 1'113M8P8Hl'IPI :I>, 
T, H. OHB lJBnB B013MOlKHOCTb Op1'16n11011Tb .ll8T8HTOp 11 nnM H 
H8PITpOHHOMY 11CT01<Hl1HY C COOTB8TCTBYIOllll1M Bbll1rpb1W8M. B 
CB8TOC11ne, 11 CYl!l8CTB8HHO ynpoCTl1Tb Cl1CT8MY peeepca 11 
npoBOJlHl1 C011HB. Boripoc 06 OOTl1MBnbHOPI TOfllll11H8 o6paoua JlnR 
TBHl1X 1113M8p0H11PI paccMOTpeH B np11nO)f(0Hl1l1 III-2. 

nponycHBHl18 nonRpl1130BBHHblX H0PITpOHOB CHBOl3b 06pa0Ubl La-139 
11 Sn- 117 B OHp0CTHOCTl1 r.,x mrnuone~11111x p- eonHOBblX P81lOH8HCOB 
1113M8pRnOCb C OOMOl!lblO ll0T8HTOpa, COCTORBmero 1113 30 
nponopu110HanbHblX He- 3 -Cl{~Tl{r.1HOB. 

llnR HOM00HCBU'111 epeMeHHblX H8CTB611nbHOCT8lll HanpaeneHl10 
COl1H8 H0PITPOHOB BO Bp8MR "13MepeH"1PI nepl10Jl"1'<8CHl1 
peeepc11poeanocb. llnR noeopoTB cn11Ha Ha yron n 6bmo 
11cnonbDOBBHO ABn8Hl18 npeuecc1111 MBrHl1THoro MOM8HT8 8 

MarHl1THOM none. YacToTa npeuecc1111 

µn 
2 h B , w 

pr . 
rne B = µOH, II• MBrH'1TH08 none, µn • MarHl1THbltl 

MOM8HT H8t!TpOHB, µo" MBrHl1THBR npoHl1U80MOCTb BBHYYMB. Ta HOPI 

cn11H· ipn11nnep 01<0Hb HoMnBHTeH 11 11cnonboyeT cpaeHl1TenbHo 
H111lHl10 nonR, HO Tpe6yeT H0CTpOPIH11 Ha onpenen~HHYIO trneprmo 
H0PITPOHOB. 

nonHoe epeMR '113M8P8Hl1111 een'11<11Hhl :I> COCTBB'1no 100 ~BOOB 
28 '<BCOB C o6p813UOM La 11 72 '{808 C o6pallUOM Sn. 

Cpe,llHRR eenr.11<11Ha aHan11011py10111en cnoco6HocT11 nnM 6bma 
paCCl{l,1TBHB 11[3 e~ "113M8P0HHOPI npoopa1<HOCTl1 JlnR H8t!TpOHOB C 

En> 1 oB. OHB COCTBBnAna f = 0.50 ± 0.01 JlflR 1113M8p8H~_PI c 

La '1 f::= .0.45 ± 0.01 JlnA 1113MepeH'1PI C Sn. Paom11<1,1'9 
Bbll3BBRO H0CT86"1nbHOPI pa60TOIII Hp11oreHl1Hl1. 

Ha· pi.1c. 2 npeJlCTBBneHbl cne1t-rpbl OTHOCl1T0nbHblX paoHOCT8PI 

(N+ - N_)/(N+ + N_) JlflA YH8t38HHblX o6paouoe. 

P- H04~THBA 8Cl1MM8Tp11A C048HHA 8 p- eonHOBOM p8t30H8HC8 
paCC'<IIITbl9Bnacl:i· llBYMR cnoco68Ml1 l 
1 l nonroHHa up11aon Bpell!Ta· BnrHepa c Y'<~TOM Jlonnnep• oipqieuTa H 

cneHTpBM OTHOCl'IT8nbHblX P813HOCT8PI M8TOJlOM H8'1M8HbWHX 
KBBJlPBTOB (npnnO)l<9H'18 v- I). 
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3HcnepuMeTanbHoe paapeweHne AE n 
"o¢¢eHTII.IBHoe" nonnneposcHoe ywnpeHne 

J:>e// = I J:>
2 

t (AEn/ 2 ~ J2 

BHnlO'L!Bnocb B 

3necb J:> • "nonnneposcHaR w1,1p1.1Ha" peaouaucuon nnunn, T, e. 
peaOH8HCH08 ywupeHue, Bblt388HHOe TennOBblM JlBmKEHrneM 8TOMOB 
oC5paaua. 
2) 1/JHTerpanbHBR o5pa50THa cneHTpa OTHOCII.ITenbHblX paa11ocTeA c 

ucnonbaosaHll.leM paseHcTsa: · 

too 

J dx 
2 = rr 

-co 1 t X ' 

too 

J .?>(Ep )dE 

-co 1 t ( E-Ep)2 
r;2 

nnn 

r . 
n z-"(Ep) , L1 

I Nt - N_ r f- ~-- dE = - no- $'(E) rr-

tCO 

f N +N p p 2 
-co + -

(sonpoc o sn1.1RH11.111.1 uoHe'L!HbJX,npenenos II.IHTerp11.1posaH11JR Ha 
TO'L!HOCTb pac'L!~Ta .?>(E) nnR nonnnepOBCH11J•yw11.1peHH00 p . 
pe30H8HCH00 mrnnn paCCMOTpeH 8 np11.1nomeH11.111.1 V-2 ) • 

3T11.1 nsa nonxona np11.1sen11.1 H cnenyiownM OHa'L!eHnRM -"CE J 
p -3 

MHK· nonroHHa : nnR La-139 $'(E J = (74 ± 6)·10 . p 

nnR Sn· 117 .?>(E ) = (75 ± 13) · 10- 4 
p 

"L1HTerpanbHbl0" M8TOJl: nnR La-139 .?>(E ) = (78 ± p 
6)·10-3 

-4 nnR Sn-117 .?>(EP) = (79 ± 13)·10 • 

0HOH'L!BT8nbHO 5b1n,1 npUHRTbl cpenHl.19 3HB'L!9HL1R : 

nnR La· 139 (Ep= 0.75 08) 

nnR Sn· 117 (EP = 1.33 08) 

.?>(E ) = (76 ± 6 )·l0- 3 
p 

-3 $'(Ep) = (7.7 ± 1.3)·10 • 

npucyTCTBne B 9CT8CTB8HHOM naHTBHe 0.089 % La· 1·39 c 
s-peaOHBHCOM np11.1 Es= 2.99 08 na~T 803MO)l(HOCTb nposeCTl,1 

HOHTpOnbHbJe ,rnMepeHII.IR C 11.1ccnenyeMblM o5paauoM B pa50'L!L1X 
ycnos11.1Rx ( P· He'L!~THblA o¢¢eHT s s-peoouauce nonmeH 5bJTb 

,---;::--;; 
noJ]asneH a ~-/ r'"/r'" pao ecnu CMewusaHue s· 1,1 p- yposHelll p s 
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i, 

HOMnayHn· RJlPB L1M00T M9CTO), PeaynbTBT TBHoro HOHTponbHoro 
mJMepeHl!R 

-4 .?> (E
5

= 2.99 oB) = (0.7 ± 4.2)·10 , 

rosopll.lT o5 OTCYTCTBl/lll.l nononHII.ITenbHblX 0¢¢eHTOB, UMII.ITnpyio11111.1x 
~He'L!~THhllil 0¢¢eHT. 

3Hcnepll.lM8HT2nbHO uanneHHbJe 3HB'L!eHII.IR .?>(Ep) Ill 

COOTB9TCTBYIOl!llll0 OHB'L!8HII.IR MOJlYnR M8TPll.l4HOI'O oneM0HT8 wsp 

npnseneHbl s Ta5n11.1ue 1. IWspl BbJ'L!ncnRnCR e npennono>l\'.0H11.111.1, 
• n 

'L!TO sHnan p-sonHhl c j=l/2 s rp paeeH 100%. 

Ta5n11.1ua 1. 

IlaHHbJe no -"(EP) 11.1 w
5

P cornacHo oucnepi.!MeHTaM. 

Rnpo· E r . grn Es 
rn 

I 
-"CE l IW5 PI p p p g s p 

-ML1W9Hb 08 10- 3 10-808 oB 10- 3 10-3 10-30B 
oB oB ( * ) 

139La 
[11 73±5 1.19±0. 08 

0.75 45 3.6 -49 84 
[2 1 76±6 1.24±0 .10 

117Sn 
[ 1 1 4. 5±1. 3 0.40±0.12 

1. 33 180 19 -29 5.5 
r2 1 7. 7±1. 3 0.69±0.12 

( *) 
1. Alfimenkov V.P. et al.,Nucl. Phys.,1983, v.A398, p.93-106 
2. 611.1p10HOBC. A. lllllP,, RnepHaR ~11.131/!Ha, 1987, r.45, N6, c.1511 

3TII.I 1/JOMepeHII.IR nponeMOHCTplllposan11.1 BOOMO)l(HOCTl/l C03Jl0HHO,O 
cneHTPOMerpa nonRp11.13083HHblX peaoHaHCHblX Het!rpoHOB II.I RBll.lnll.lCb 
nepBblM OHcnepll.lM8HTanbHblM nOJlTBep)l(Jl8Hll.leM peaynbTB,TOB 
n11.10HepCHII.IX oucnepll.lM8HTOB nH~ OHRH. OHII.I nouaoan11.1 TBH>tte, 4TO 
"Ha'L!ecTeo" uawero 11.1crottH11.1Ha nooeonRer eecT11 11.10Mepe1111.1R a 
C5onee w11.1po11on ouepren1'L!ecuon oC5nacTL1 c uenb10 nony'L!eHII.IR 
OHB'L!8HII.IA W p Ha aucaMC5ne peaoHaHCOB. 

IlnR TBHL1X 
5

Rnep HBH 239u* Ill 112ca* c238u+n, 
111

cd+n), co 
cpenHII.IM paCCTORHll.l0M Me)l(Jly YPOBHRMII.I D ~ 20 oB, HBW cneHT· 
poMeTp c L=13.6 M o5ecne•rneaeT OHepreTll.l'L!ecuoe paopel.1J!3H11.1e AEn 

ny'L!we tt¢"M Q/2 no ouepr11.111.1 uet!TpoHoe ~ 600 oB ( pa13pewaR ~ 30 
peooHa~Eoe). 0JlHBHO nnR Toro, 4T05hl 11.1cnonbl3080Tb BhlCOHoe 
paapeJ.1Jel-i11.1e cn0HTPOM8Tpa, 5bJnO HeOC5XODII.IMO cy111ecTB8HHO yny'L!WII.ITb 
C88TOCll.lny M~TOJl0, 

8 paanene 3. 2 onll.lCblBaeTCR paopa50T0HllBR H0M11 M9TOJlll.lH8 
1/JOMepeHII.IR P· He'L!~THOA 8CII.IMM8Tpll.lL1 C9'L!8HII.IR pan11.1au11.10HHOC'O 
OBXB8TB B Wl!pOHOM. L1HTepsane OHepr11.1n HelllTpOHOB C nQMOlllblO 
MHOC'OC9HUII.IOHHOC'O neTeHTopa 11 npl!BOJlRTCR peaynbT8Tbl nepBblX 
l!OMepeH110 P· H9'{~THOA 8CII.IMM9Tp1!11 C9'L!8Hl!R pan11.1au11.10HHOr'O 
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oaxeaTa nnR VIOOTOnoe U· 238 VI Cd· 111 B WL1pOHOA 06necT11 
OHe pr 11A HeATpOHOB ( O· 500 oB). 

l-loMepeHl,1A acJ.1MMeTpm1 nponycHBHl1R, .c(En), B 0l{9Hb cna6blX 

p-peooHaHcax J.1M810T cyweCTB8HHhm H8J]OCTBTOH : OHJ.1 
TPe6y10T ToncThlX o5paauos. np11t-rnHa B cneny10111eM: 110Mepe11uaR 
P· H94~THBA BCl1MM8Tp11A nponycHamrn (.c), HBH noHaoaHO B 
hp11nO)l(8 HJ.111 Ir. 11Mee T OT HOC 11Tenb HYIO nor pelllHOCTb 

x = t..c/.c = Y / t
0 

, rne t
0

• nonuoe 41,1cno HePITpoHoB, 

JlOllleJllll11X no o6paoua, a 

y ~ 
n2 (a + a ) 

e s P 
na :J> p 

eyHHUJ.1R Y(n) 11M98T M11Hl1MYM np11 n = 2/(as+ O'p), . 

rne ap • nonnnepoBcH11- yw11peHHoe ce40H11e e ue11Tpe 

p· eonuosoro peooHaHca, a O'S• C048Hl18 nOT8Ht.n1anbHOro 

pacceRHl1A. TaHJ.1M o6paooM, o6paoeu onT11MBnbHOA TOnUll11lhl no 

ocna6nReT noTOH 6onee 48M e 7 pao 
-n

0
(a .. +ap) _

2 e =e 

Ho Mhl l1C3:,,'489M O(!l(!leHThl B cna6WX vpeooHaHcax, TaH 4TO 

a « CY (Hanp11Mep, e cny4ae La· 139, E =0. 75 oB, p s p 
op/0

6
= 2.2 (6apH) / 11.5 (5apH) = 0.2; B cny4ae Sn-117, 

E = 1.33 oB - a /a= 1.7 (6apH)/4.83 (6apu) = 0.35 ), 11, 
p . p s : 

(!lBHTlf49CHl1, 5onblll8A l{QCTb H9PITPOHHOro ny4Ha T9pA9TCA (73% 11 
59 %, COOTB9TCTB9HHO, B sep11111Hax Bhllll9HaOBBHHblX peaoHaHCOB La 
11 Sn). K OTOMY nmy OTHOCl1TCA 01tcnep11MeHT, Onl1CBHHbm B 
paonene 3. 1. 

Ho P· H84~THhlPI O(!l(!leHT B nonHOM C849HJ.111 CBRGBH C onpene· 
n~HHblM napu11anbHblM npoueccoM. B cny4ae cpenH11x Anep oTo 
pan11au11ciHHblPI [3QXB0T. HaM BBll<HO YM9Hbl.Dl1Tb Bfll1RH119 "(!lOHO· 
Boro" npouecca noT8HUl1BnbHOt"O pacceAHr.1R 11a TOt{HOCTb 
110MepeH1.1Pt · c oToPI uenb10 uenecoo5paoHo nepeP1n1 H per11cTpaum1 
C06blTJ.1PI PBlll.18UJ.10HHOt"O C38XB8T8 npu noMOUll1 Hl1GH04IOHOBOro 
BhlCOH004l<l)eHTVIBHOt"O r ll8T8KTopa, HBK OTO 6hln0 npennO)l(8HO 
B [3]. 

8 onVIChlij89MOM Hl,1)1(9 OHCnep11M9HT8 UC3M9pRnBCb P-Hel{~THBR 
[3QBl,1Cl,1MOCTb :J>r Ce4eHVIA panuau110HHOt"O C38X88T8 O'r OT cnr.,-

panbHOCTl,1 H8PITPOHO~ 
llnA OT VIX 1,1[3 Me peHVIPI np11 Y4B CT 1,11,1 B BTOpa 6hln C OGllB H 

cneur.,anbHhlA 8-C8HUUOHHhlA 4n-neT0HTOP Ha OCHOB0 HPVICTannoB 
NaI (Tl). 

OcHOBHhle CBOPICTBB OToro J]8T8HTOpa, onpenenRIOUll18 
BJl9KBBTHOCTb ero 11cnonbOOBBHVIR B 11GM9P9HVIAX P· H84~THhlX 
O<l)<l)eKTOB: 

········--··· 
[3] Mypan,rn r. B. BAHT ( Bonpochl AToMHoA Hayun 1,1 Texmnrn, 

cep11R 06UIBA 1,1 RnepHaA e11011KB), 1988, CTp. 38-39 
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1) TBKOPI 4n· J]8T8KTOp 11M88T O<l)(!JeKTUBHOCTb per11cTpau1111 
H8PITPOHOB oaxsaTa, 6nUOKYIO K 100% ; 

2) OH 11M80T H1113K11PI (!JOH 6naronapR 80[3M0ll<HOCTl1 nr.,cKpl1M11HB· 
mm C06blH1PI no npl1:3HBHY HPBTHOCTl1 cosnaneHVIPI ; 

3) OTOT ll9T8KTOP, RBnRRCb cnel!TPOM9Tp0M MHOll<8CTB0HHOCTl1, 
06ecne41,1saeT sooMOll<HOCTb paonenATb co5btTJ.1R oaxsaTa, neneHJ.1A 
11 pacceRHl1R, 11 ( s cny4ae aaxsaTa l paonenATb onpenenijHHble 
Y- HBCHBJ]bl. 

9 
Kp11cTannb1 NaI(Tl) 11Men11 paoMep 300x130xl30 MM • lleTeHTop 

11Men U0HTpanbHhlli! HaHan ueanpa
0

THOro C9l{0H11R 140xl40 MM
2 

nnR 
npoXO)l(Jl9Hl1R HePITpOHHOr O ny4H8 ( J]l18 M9TP n:,,irna BO MM). 8 OTOM 
HBHane nOM0UlBnCR (n-r}-HOHB0pTOP 110 B· 10. OH npenoTspaman 
npAMYIO per1.1cTpau1110 Hpl1CTannaMl1 H9t'!TpOHOB, pacceAHHblX B 
o6paaue. nn11Ha HOHB9pTopa paBHRnBCb 400 M~ Ton11111Hj 
138CblnBHHOro B Hero nopolDKB B· 10 C nnoTHOCTblO 0.9 r"/cM 
COCTBBnAna 20 MM. 06paoeu 15bm noMeWijH B U9HTpe J]9T0HTopa Ha 
paCCTOAHl111 13. 6 M OT 11CT04Hl1HB H8PITpOHOB. ileT0HTOp 15_bln 
13Bll11111lijH OT BH01.DHl1X H8PITpOHOB J.1 r· ny4eli! CBl1HUOM, 6ypon J.1 
6op11posaHHblM non110T_11neHOM. llnA HOlll1pOBBHl1R C06b1Tl11i1 OT OTOt"O 
Jl9T9HTOpa 6blna paopa60T8HB cneu11anbHBR norl1'-l9CHaR CX0M8 Ha 
ocHose M11Hponpoueccopa. Hon11posan1.1cb HoMep Hp11cTanna 11 
"MHOll<8CTB8HHOCTb ", TO" 9CTb HpaTHOCTb coenaneu11n m,., ( B 

nononHe1t11e H Hony epeMeHJ.1 nponijTa OT epeMeHttoro 
KOlll1POBll111H8 ). 3Ta neTeHTVIPYIOll18A Cl1CT9M8 naeana 803MO)l(HOCTb 
J]l1CHPl1M11H8Ul111 C06blT11PI no OHepr1111 r· ny4ePI 8 COOTB8TCT8111,1 C 
11HTerpanbHblM yposHeM lll1CHPl1M11H8Ul111 ( TO· 8CTb no nonHoPI 
OHepr1111, OTB84810lll8PI C06b!Tl1IO) 1 a TBH>Ke B COOT88TCT8111,1 C 
J]l1<1)(!Jepe1tu11anbHblMl1 ypoBHRMl1 J]l1CKpl1M11H8Ul11,1 8 OTJ]9nbHblX 
Hpl1CTannax. BpeMeHHbl8 cneHTphl, OT884810lll110 C05blTl1RM C 
paonl14HOPI MH0)1(8CTB8HHOCTblO ( m,.,= 2, 3, 4 11 m,., > 4) HaHann11· 

san11cb 8 naMRTl1 KOMnblOT0p8. 
rnaBHO!i! HOMnoHeHTO!i! (!JOHB B H8lll9M cnyqae 6blnl1 6blCTpbl0 

HePITpOHhl, pacceRHHble npoTOHHOPI M11W9Hbl0. licHnl049Hl18 C06blT11PI C 
m,.,= 1 CH11ll<Bno (!)OH Ha nopRJ]OH, npaHTl149CHl1 603 n0Tep11 

O<l)(!J9HTl1BHOCTJ.1 ( < 4 % ) • 
8 COOTB8TCTBl111 C M8TOlll1HOPI 11t3MepeHl1R napu11am;HblX 

npoueccoa, 06cy)l(Jla10weAcA B np11no)l(8Hl111 III, Mb! HaHann11san11 
apeMRnpon~THble cneHTphl N,.,<m,.,,Ei). 3necb Ei" 0Heprl1A 

HePITPOHOB, OT89l{a!OUIBR i· MY HaHany speMeHHOt"O aHan11oaTopa, 
11. m,.,· HPBTHOCTb cosnan0H11n, 0Tp8ll<8IOUIBR MH0)1(9CTB9HHOCTb 

r-HBBHTOB (Jl8T8HTOP pa5oTan HBH cneHTpOM8TP MHO>KeCT89HHOCTl1 
Y- HBBHTOB), 

B 0T,OM•OHCnepl1M8HT8 nnM 11cnonbOOBanacb HBH 
nonAp11oarop H9PITPOHOB. 

llnR HenonRpr.,oosaHHOt"O nyqHa CHOPOCTb Cl{ijTa m,.,-HPBTHblX 

cosnane_H11Pl.,_B HaHane, OTB94BIOW9M OHepr1111 Heli!TPOfiOB Ei , 

N=iT) IIO'. 
0 mr mr : •. 

3ll0Cb ~a· HeATpOHHblA noTOH Ha o6paoue, T)mr" 0(!1(!10HTl1BHOCTb 

per11cTpau1111, 11 06013H848Hl1e "my" 11cnonb13:f0TCR JJnR 
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MH0lf<8CT80HHOCTIII Y-HBl3 HTOB ( "mY" ="my"). 

IlnR HelllTpOHOB C nonO)l(IIITenbHOIII Ill OTp111uaTenbHOP! cnn
panbHOCTblO B npoJ:]onbHO" nonApmlOB8HHOM ny'i1<e Cl<OpOCTIII C'i~Ta 
paBHbl, COOTB0TCTB0HH0 1 

N+ = 1 0 'f)nU'nO'mr(l + :l'r) 

N = lonmrnO'mr(l - :Pr) 

(ecn111 a6cornoTHaA senlll'il/lHa nonAp111oaq111111 ny'iHa pasua 1 ) • 
CxeMa 1/lOMepeHIIIA P- He'4:~THOII! 0CIIIMM0Tpllllll Ce'4:eHIIIA pBJ:]1118" 

UIIIOHHO["O OBXBBTB nouaoaHa Ha p11c. 3. 
oTa cxeMa He npeJJycMaTplllsaeT cn111H· ciin111nnepa. KaTywHa c 

80JlYllllllM noneM 111cnom,oosanacb onA OBllllllTbl HelllTpOHHO["O ny'4:HB OT 
JJenonAp111oau111111, BblOBBHHOIII napMopOBCHOIII npeuecc111e111 HelllTpOHHblX 
cnl/lHOB B MBC'HIIITHOM none 3eMnlll Ill JJPYC-IIIX nocTOpOHHIIIX BHeWHIIIX 
nonAx. Cn111H· ci,n111nnep JJnA HelllTpOHOB c OHepr11AMIII Bb!We 100 oB 
ABnAeTCA aeCbMB cnO)l(HblM }'CTpOIIICTBOM. C JJpyrolll CTOpOHbl, 
Hanlll'l.{1110 c111nbHblX s- aonH08blX peooH8HC08 80 8peMAnpon~THblX 
cneHTpax paJJIIIBUIIIOHHO["O oax8aTa Jla~T xopowy10 BOOMO)l(HOCTb 
111cnonbOOB3Tb IIIX JJnA HOPM111p08HIII cna6b!X p· peoOH3HC08, 

HOH0'·lHO, H8HOTOpbl8 8blp8)1(0HIIIA J:InA HBXO)l(JleHIIIA :l'r 1110 

OHcnep111MeHTanbHblX J:]3HHblX JJOn:>KHbl 6b!Tb nepeCMOTP0Hbl. nomKHO 
6b1Tb nplllHATO BO BHIIIM0Hllle, '4:TO cn111H· ci,n111nnep o6ecne'4:IIIBBn 
OJJIIIHBH08}'IO nonAplll03UIIIIO ny4Ha JJnA cny'4:ae8 nonow:1nenbHOIII Ill 
OTPIIIU0TenbHOIII nonAplll30UIIIIII. Seo H0C"O Mbl IIIMeeM JlPYC"YIO 
CIIITYBUIIIIO: nonOll':IIITenbHBA nonAp111oau11A ny'i1<a f+ np11HaJJn0)1(IIIT 

cneHTpy N+ , Ill f_ nplllHBJ.lnelf<I/IT cneHTpy N 8 061!10M 

cny4ae f+ .,, f 

8 OTOH cny'4:ae, HaH noHaoaHO B np111nolf<8HIIIIII 111-3, 

:I' = r 
N+ - N 

f_N+ + f+N-

l N+ - N_ 
111 TonbHO ecn111 f+= f_= f, TO :Pr = I N + N 

t 
Ben111'4:111Ha nonAp1mau11111 HOHTpon111po0anacb s pew:111Me "on-line" 

no npocseTneHIIIIO nnM, JJnA '4:eC"o 111cnonboosancA MoH111Top 
HelllTpOHHO["O nOTOH8. 

3HaH nonAp111oau111111 nm·! M0HAnCA 1<8)1Q'.lble 6 '4:BCOB nyT~M n011Ep@ 
peMeHHOIII H81<8'4:Hl1 JJ8YX nopexoJ:]08, OT8e48!01!1IIIX npOTlll80nono)I(" 
HblM OHBHBM nonAp111oau111111, HaH OTO on111caHo B nplllnOlf<eHIIIIII IV· 1. 

IlnA nep8b1X IIIOMepeHl/1111 Ha HOBOM sap111aHTe CllPH B 1<at{eCT8e . 
AJJpa· MIIIWe HIii 6bJnlll Bbl6 pa Hbl Cd· 111 111 u- 238. Ha OCHOBe · 
111080CTHblX JJaHHblX no napaMeTpaM s· Ill p· yposuelll OTIIIX III JJPYC-IIIX 
AJJep 6bma oueHeHa eepoATHOCTb Ill 800MO)l(H8A eenl14IIIH8 
P· H0'4:~THOII! 8Cl1MMeTp111111. 

Rnpo U· 238 npeocTaBnAnocb npeono4TIIITenbHblM no JJBYM 
nplll'4:11HBM : 

OHO 11Meno MHoro p· peooHaHcoe c npeJJnono)l(11TenbHO 6onbWIIIM 
H004l4J111u111eHTOM HI/IH8MBTl14eCH0["0 yc11neH11A ( 11:l" oa ManblX Hell!· 
TpOHHblX Wl1plllH) ; 
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6naC"OJl0PA cpaBHl1TenbHO BblCOHOPI nnoTH0CTl1 ypoeHelll O)f(l1Jl0nCA 
60nbWOII! H004l4il1UllleHT JllllH0Ml148Cl<0["0 yc111n8HIIIA. 

IlnA Cd· 111, 11M8BWeC"O 6onbw111e pac4~THble HOO(!l4illlUllleHTbl 
yc111neH111A B o6nacTI/I 100-200 oB, 1110 IIIOMepeHI/IIII Ol-iRl-1 6bma 
'1:l88CTHB P· He4l;lTHBA BCl1MMOTPl1R JJnR pe130HBHC0 Ep = 4.54 oB. 

0U8HH3 MBTPl14HOro oneMOHT8 8 OTOM cny'l.{38 naeana 60nbWYIO 
eem14111HY: IW

5
PI = 2.6 MOB. 

llepeoe IIIOMepeHl/le 6bln0 BbmonHeHO Cu- 238. llnA OTIIIX 11113MepeHl1111 
6bm np11rOTOBneH o6paoeu U308 J:]110MeTpOM 88 MM 11 eecoM 230 [". 

06paoeu 6bln np11C"OTOBneH 1113 YPBHB, o6eJJH~HH0["0 8 300 pao no 
111:lOTOny U· 235. 

YcHOpl1TOnb pB60TBn B cneny10111eM pell':IIIMe: 
I = 0.3 A (TOH B IIIMnynbCO HB ypaHOBOIII MIIIWeHIII), 
Ee= 50 MoB, Te = 100 HceH, w = 600 ru. 

8btnO npoBOJJOHO J:]88 cep111111 ,mMepeH11PI: C nonO)l(l1T8nbHOlll III C 
OTPIIIUBTenbHOIII cn111panbHOCTblO HOPITpOHOB. KBH<JlBA COPIIIA OTB84ana 
OHepreTlll48CHOMY BblXOJJY oneHTpOHHOro ny4H0 ~ 5 HBT· 'q, 

Co6blTIIIA 13BXBBTB nonAplllllOBBHHblX H8IIITPOHOB C MHO'.IK8CT· 
BOHHOCTblO 2,3,4 111 >4 per1110Tp11poean111cb 80 BpOM8HHblX 
HBHanax c WIIIPIIIHOPI T = 50 and 100 HCeH. 

Ha p,10. 4 noHBl3BHB l.{BCTb cneHTpa, OTB8'1.{B!Omero nono· 
ll':IIITOnbHOIII cn11panbHOCTl1. 811.l'.lHO, 'l.{TO Mbl IIIM88M xopow111e ctio· 
HOBble ycnoe,rn 11 paopeweu111e np111 ouepr111111 Bbtwe 100 oB J:tnR 1110· 
cneJ:tOBBHl1A VP8130HBHCOB B OTOIII 06nBcT111 (p111c.5). 

IloCTIIIC'HYTBA CTBTIIICTlll'-18CHBA TO'l.{HOCTb J:lBHHblX OCTBnacb, 
OllHBHO, Hllll3HOIII 11113· oa H8CTB6111nbHOPI pa60Tbl ycHOPIIIT8nA. 
(l)aHTlll4eCHIII, 8POMA 11113MOpeHIIIPI B OTOM cny'l.{B8 6bln0 
"OH811BaneHTHO" M8Hee 48M OJlHOMY 'l.{BCY pe60Tbl YCHOPIIIT8nA B 
HOML1HBnbHOM pe)l(l1M8, ( 3aMeTIIIM, 4TO pa60TB HB noHl1'.IK8HHOPI 
MOl!IHOCTIII 013H0'-IBOT, COOTBeTCTB8trno, emij Ill pa6oTy np11 yxyJJ• 
weHHOM COOTHOWeH11111 ociictieHTB 11 cnoHTBHHOro (!IOHB). 3BMOTIIIM 
TBH'.IK8, 4TO Mbl pa60Tan11 C HOn11148CTBOM eemecTBB, B.:. 5 pao 
MOHbWIIIM, 'l.{OM onTIIIMBnbHOe Hon1114eCTBO JJnA 11113M8p8HIIIIII 
nponyCHBHIIIA. 

3TIII npenaap111TenbHbl8 peoynbTBTbl6blnlll ony6nlllHOBBHbl HBMIII 
HBH JJeMOHCTpBU11A BOOMO)l(HOCTOIII HOBOC"O M8TOJlB. OHi/i np~BOJ:]eHbl B 
Ta6n11ue 2 BMecTe co OHB4eHIIIAMl1 CTBTl1CT1114eCHIIIX noC"peWHOCTePI 

* AJ>r , HOTOpbl8 MOC"YT 6b1Tb nony48Hbl OTIIIM M8TOJJOM nocne JJBYX 

HeJJenb pa60Tbl ycuop11TenA B HOMIIIHBnbHOM pe)l(l1Me. 
B ceHTA6pe 1990 ['OJJB 6Wna ony6nlllHOBBHB pa60TB noc· 

AhBMOCCHOIII rpynnbl. oua 6bma BbtnOnHeHB HB 11MnynbCHOM 
HelllTPOHHOM IIICT04HIIIH8 noc· AnaMOCCHOC'O UeHTPB PecceAHIIIA 
Hell!TPOHOB ( Los Alamos Neutron Scattering Center, "LANSCE"). 

3ToT"cneHTpoMeTp o6naJJaeT paopeweu111eM, npeeocxoJJAinlllM 
paop~llleHl18 HaWeC"o cnr~. on111ceu_11o["O BblWe, np11 noTOHe 
Hell!Tpouoa <Qn> = 1.2· 10 (ceH · 4rr) , a 30 pao npeaocxonAl!leM 

Haw IIICT04HIIIH B 9["0 onTIIIMBnbHOM pell':IIIMe. 
8 p360TO coo6man111cb peoynbTBTbl OHCnep11M8HTanbHOC'O 

111ccneJJOBBHl1A HecoxpaHeHIIIA 'l.{~THOCTl1 B H8111TpOHHblX peooHBHCBX 
U-238. . 
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Ta6m1ua 2. 
3Ha40H'1R 8Cl1MM8TP'111 C048H'1R JJnR pe30H8IICOB u- 238 

1,13 Hawero OHcnepuMeHTa. 

* Ep 1 08 :P ± t:.:P t:.:P 
r r r 

152. 6 0.23 ± 0.10 0.006 

158.9 -0.29 ± 0.33 0.02 

173.1 0.47 ± 0.30 0.02 

264.0 0.1 ± 0.1 0.006 

CpaBHBHl18 C HaW11M11 llaHHblM11 nOH83bl888T, 4TO on11caf1HblPI 
BbJWe M0TOJ] l10Mepe1111PI :Pr MO>KeT o6ecne411Tb BblCOHYIO T04HC>CTb 

J]8)1(8 B cny4ae H0PITpOHHblX 11CT04Hl1HOB C He C8MblM BblCOH11M 
Bb1xqqoM, nocne !PD 4acos 110Mepeur.1Pl c HePITpOHllbJM n0To110M 
4·10 ( ceH·4n) OH MO)f(8T l)aTb TaHylO )f(8 cTaT11CT1148CHYIO 
T0411CTb, 4TO 11 TO'-IHOCTb, l)OCT11rHyTaA B 113MepeHl,1RX 
noc·AnaMoca, rne BPBMR l10Mepe1111PI COCTaSnRno OHOno 100 48COS. 

Cneny10111aA BOOMO>KHOCTb 113M8p8Hl1Pl Ha HaweM nY3- 60 (5bma 
nocnenHePI nepel) ero OCTaHOBHOPI Ha p8HOHCTPYHU11~ Hhl 
nepeHnl0411n11Cb Ha 110MepeHl1A C Cd· 111 no TOPI )1(8 M8TOlll1H0 nnR 
Toro, 4T06bl nony411Tb HOBYIO 1111¢opM0U11IO 11 nposepUTb MBTOl)11HY S 
OHP0CTHOCT11 E = 4.53 oB. Pe3ynbT8Tbl OT11X 113MepeH11Pl llnR p 
nepBblX 14 cna6bJX peoo11a11coa Cd- 111 npl188Jl8Hbl B Ta6mme 3. 

Ta6n11ua 3. 
3H048Hl1R aC11MM8TPl111 C848Hl1R J]nR p83011811COB Cd- 111 

nony40Hllhl8 B J]0HHOPI pa60Te . 

E
0 

,oB 10 
3 :P E

0 
,oB 103 :P 

r r 
,, 

1. 4.53 -11 ± 3 8. 203.52 -6 ± 15 

2. 6.96 -3 ± 4 . 9. 208.57 17 ± 13 

3. 110.77 -4 ± 11 10. 245.95 -38 ± 24 

4. 114.75 -6 ± 9 11. 286.47 ·7 ± 12 

5. 115.84 -11 ± 6 12. 410.01 19 ± 10 

6. 125.34 -10 ± 15 13. 422.6 12 ± 29 

7. 140.78 -16 ± 28 14. 466 34 ± 19 

Ha puc. 6 noHaoaH speMRnpon~THblPI cnet<Tp pBJl11BU'10HHO["O 
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Ta6n1ma 3. 
3Ha48Hl,1R BCUMMeTpr.11,1 C84eH'1R JlnR peooHBHCOB C&111 

nony40HHbl0 B JlBIIIIOPI pa6oTe 

E
0 

,oB 10 3 :P 
r 

E
0 

,oB 103 :P 
r 

1 • 4.53 -11 ± 3 8. 203.52 -6 ± 15 

2. 6.96 -3 ± 4• 9 .• 208.57 17 ± 13 

3. 110.77 -4 ± 11 10. 245.95 -38 ± 24 

4. 114.75 -6 ± 9 11. 286.47 7 ± 12 

5. 115.84 -11 ± 6 12. 410.01 19 ± 10 

6. 125.34 -10 ± 15 13. 422.6 12 ± 29 

7. 140.78 -16 ± 28 14. 466 34 ± 19 

Ha p11c. 6 no11aoa11 speMRnpont!THblPI cneHTp pan11au1101111oro 
oaxsaTa B Cd- 111 nnR MHO)f(8CTS8HHOCTl,'J mr2:2 • 

-3 
31104811118 :P1' = - (11 ± 3)· 10 a peo0Ha11ce Ep = 4.53 oB 

-3 
xopowo cornacyeTcR c sen11411110Pl :Pr= - (8.6 ± 1.2)· 10 , 

nony4eHIIOPI 8 OHRH. 
Pe13ynbTBT OHRH RBnReTCR aoseweHllblM cpel)ll11M HeCHOnbH11X 

cep11P1 C nonHblM speMeHeM 110MepeH11Pl ~ 600 40COS Ha HSP-30. 
Haw11 Jl0HHbJe nony40Hbl oa 0¢¢eHT11BHOe speMR ~ 30 1.{0COS pa60Tbl 
nY3- 60. no OTOPI np11411H0 Hawa CT0Tl1CT1140CHBA TOl.{IIOCTb XY)l(8. 

6bJn nposeJ]ell CT8Tl1CT1140CH11Pl a11anno nony1.{0HllblX Jl81111blX no 
0C11MMeTpl1RM s peoo11aHcax Cd· 111 C uenb!O o(511apy)l(8lll1R s 1111X 
11e11ynesoP1 8Cl1MMeTp1111, nOM11MO peo0Ha11ca E =4 .53 oB. p ,, 

AHannG11posan11cb cneJJy1011me rpynnbJ JlBHHblX 
• see cna6b1e peooHaHcbl, 
• see cna6b1e pe30ll811Cbl Cd· 111, 
• p·peGOIIBIICbl Cd-111. 

Yncno pet30H811COS co 3H040H118M :P I OTn1140I01.11'1MCR OTO 118 . r 
(O+l)o, (1+2)o, (2+3)o 11 T, ll,, cpasH11aanocb c pacnpe· 
JJeneH11eM raycca. 3To cpaa11em1e np11sene110 Ha p1,1c: .7 nnR 
06nacT.11 011epr11Pl O· 466 oB. 

Ouo:lnoHaOblSaeT, 4TO np1,1 J,'JM810utePICR T04110CT11 ll0HHble He 
COJl8p)t(:c1T.,CT8TJ,'JCTJ,'Jl.{8CHl1 13110411MblX ue11ynesbJX :Pr noMl,'JMO 

peooHaHca np11 E = 4. 53 oB. . . p 
8 Ta6n11ue 4 np11aeneHbl "Oll<l1Jl00Mb18" 011840Hl1R :J> JJnR 10 

111 r 
p· peooH8HCOB -·. Cd 113 OTOP! o6nacT11 OHepruPI. 

311848Hl1R :Pr S HonoHHe 3 HOpM1,1p0B8Hbl 110 nony4e1111oe 110M11 
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-3 . 
C3HB49Hl,19 :Pr= - (11 ± 3) · 10 npn Ep=4.53 oB. 8 HOnOHH9 4 

npr.1seneHbl 13H848Hr.1A CT8Tr.1CTr.148CIH1X no.peWHOCTen 
COOTB0TCTBYIOlllf,1X OHcnepr.1M8HTBnbHblX BC"1MM8Tpr.1n. HaH BUOHO 1,13 
Ta6nnub! 4, TOnbHO nnA nepBb!X nsyx pe130HBHeoe HBWl,1 
CTBTL1CTL148CHl,18 norpewHOCTL1 M8Hblll8 11 0)1(~,088MblX 11 OHattemrn 
P· H8'4:~TH00 BC"1MM8Tp1,11,1. 

PeoynbTBT :Pr= (0.003±0.004) nnA Ep= 6.96 oB He npOTl,1• 

BOP841,1T peoynbTBTY OHRH nnA OTO["O p8130HBHea. 
OTCYTCTBl,18 H9HyneBblX BCl.1MM9Tpnn 8 p- peooHaHeax, noML1MO 

Ep= 4.53 oB, noHBC3bl889T, 4TO B OTOlil o6naeTl,1 DH9pr'L1111 

HST eM9lllUBBIOIJll,1X MBTPl.14HblX oneM8HTOB, eymecTB8HHO npeeoexo· 
OAlllr.1X eem14r.1HY IWI nnA napbl ypoeHelil Ep=4.53 u E

5
=-4 oB. 

T04HOCT"1, HOTOpbl9 MOr')'T 6b!Tb nony4eHbl H8lll1,1M MeTOJJOM HB 
nae· AnaMOCCHOlil Hel30HHOPI ~86puHe JlnA Cd· 111, np1,1eeneHbl B 
HOnOHH8 5 Ta6nl,1Ubl 4. no HpaPIH8PI Mepe nnA nepBblX .. 8 
pe130HBHCOB P· H8l{~THbl8 BCl.1MM8Tp1,11,1 MOr'YT 6b!Tb r.113M8P8Hbl CO 
CTBT!,1eTl.1l{8eHOPI OW!,16HOPI B H8CHOnbHO pB13 MeHblllelil, l{8M 0)1CL1• 
nae Mb1e yposH1,1 :Pr. 

Ta6n1,1ua 4. 
CpaBH8HH8 OOCTr.1r"HYTb1X 13HB48H!,1l11 A:P C 11 0)1(L1088MblM!,1" 

sen1,1q11HaM1.1 l:Prl nnA Cd· 111 . 

1 2 3 4 5 

' 
E P,oB 1~

3
1:Prl 10

3 A:P 10 3 AP* 
r r 

oruBaeMoe U3Mepe1111oe 

1. 4.53 11 3 0.1 

2. 6.96 8.2 4 0.13 

3. 114.75 3 9 0.3 

4. 140.75 7 28 1 

5. 203.52 1. 5 15 0.5 

6. 208.57 1.8 13 0.4 

7. 286.47 2 12 0.4 

8. 410.01 0.5 10 0.3 

9. 422.66 0.36 29 1 

10. 466 0.3 19 0.7 

On1,1eaHHbl9 L113MepeH"1R AB"1n"1eb nepBblM l,1[3M9p9Hl19M P· H94~TH0111 
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~;n, 

ael1MM9Tplrn B peaoHaHce B Hauane PBJJ"1BUIIOHHOC-O OBXBBTB 11 
nponeMOHeTp11poean1, nepeneHTl1BHOeTb l,10M9P9Hl1A P· H94~THblX 
OttJ¢eHTOB B H9111TpoHl!blX pea0Ha11eax e nOMOlllblO MHOC-oee11u1,10H11or-o 
eUL1HT111InAU11011HOC-O 09T8HTopa nnn nony4eH11A JJBHHblX B wr.,poHon 
06naeT11 ouepr-r.,n. 

Pal3nen "3BHfll04eHl18" eoeT0!,1T 1113 neyx 4aeTel1!. 8 nepsoPI 1,1[3 
Hr.1X paeCM8Tpr.1889TeA B013MO)l(HOeTb 1,1cnonbaoeaHl1A OBHHblX no 
P· He4ijTHblM OltJ¢8HTBM B TA>K~nbtX AJJpax nnA 11eenenoeam1n 
Hee oxpa HAIOIJl9C- 0 4~T HOeT b M8)1(HyHnOHHOC-O Bl3811MOJJ8PICT Br.1A. 

KBH npaer.1no,: 6onbllll,18 P· H84~THbl8 0¢ltJ8HTbl, Ha6n10naew1,1ecA 8 
TB H"1X AJJpax, He Moc-nr., 6b1Tb ncnonbaOBB Hbl JJnR 0T0111 uen1,1, 4TO 
o6yenosneHo enO)l(H0111 eTPYHTypon eBAOBHHblX eoCTORHr.1111 8 TA>K~flblX 
AJJpax • 

nonblTHB npeononeTb npo6neMbt, CBAOBHHble C Rll0PHOA 
eTpy1-nypon, 6bma enenaua s pa6oTe HHcTuTyTa 11M. BenuMaHa no 
UaMepeHUIO r-BCHMMeTpHH nnn eny4BR eMeW!,1BBHr.1A YPOBHen 

.:. + . 
17/2 (14 MHC8H 1,1:JOMep} 1,1 17/2 B Tc· 93 (Er= 2185 KoB). 

11oMepeHHBR aeHMM0.Tp"1A OH0138flBCb pBBHOPI 

ar = ( 1.18 ± o. 48) · 10-~ Sbm HanneH Hapywaioumn 4~THOCTb 

MBTPU4Hb!R oneM8HT 
+. -

<W> = <17/2 1Hpyll7/2 > = (0.8 ± 0.4) MOB, 

4TO He npOTl,1BOpe41,1T nony4eHHon 8BTOpBMl,1 TeopeTUl{eeHon OU8HH8 
+ - . 

<W> • <17/2 1Hpyll7/2 > < 36 MOB. 

nepeaR nonblTHa "nepe6poeHTb MOeT II M8>K!JY CTPYHTypon 
M8>KHYHflOHHOC-O ena6or-o BC3Br.1MOJJeRCTBl,1R 11 OHenep11MeHT8flbHblMl,1 
peoynbTBTBMl,1 no P· He4~THblM 0¢¢eHTBM B Hel11TpOHHO!n onTr.1H0 nnA 
T R>K~flblX HOMna YHJJ· RJJ8 p ony6mrnoea HB e 1991 r- ony fl>KOHC OHOM 1,1 
np. flnA fCOMnayHn· RJlPB U· 239 pa CC411TB H e pen He HBBJlpa T 1,14Hbtl'n 
M8Tpr.14Hbll11 oneM0HT <W>, OT8848I01!ll1PI paonL14HblM M8)1(HYHnOHHblM 
P· H84~THblM BOBr.1MOJ]ePleTBr.1ftM. Cnenauo epBBHeHue C 
OHenepr.1MeHTBnbHOPI 88fll,1411HOPI <W> nnA OToro RJlPB, nony40HHO!n 
SoyMBllOM ,., np. 

BblBOJl, eneny10m11n 1,1(] OTOC-0 cpaeHeH"1R, noJ]TB0p>K,ll~8T 
BHTyanbHOCTb r.1 nepcneHTr.18HOCTb uo6pa1rnoro HBMl,1 Hanpa'eneHHA, 
8 UM8HHO: 1,1:JMepeHUR <W> JlnR HOBblX nnep- ML111l8Hen 11 6onee 

npeur.1ouoHHbl8 "10MepeHl,1A <W> JlnR U· 239* MOC-YT enenBTb 
BOOMO)f(JIOPI eeneHUL1IO M8>KJlY MOJlenAMII M8)f(J{yHnOHHblX P· H84~THblX 
eaa r.1MOJ]8 Pie T BL1A. 

Bo BTopon 48CTH "3aHnl049Hr.1A" np1,1eonr.1TeR CBOJlHB OCHOBHblX 
peayncfBTOB naHHOPI pa~OTbl: . 

1.. Coo.aaH BpeMRnpon~THbtA CneHTPOM8Tp nonApm30BBHHblX 
PeaoHaHCHblX HeATpOHOB ( en PH), enoco~HblA Jl8Tb l,1HltJOPMBUr.1IO 0 
H8Cl<OflbH"1X peaoHaHcax OJlHOro 1,1 TOC-0 )l(e RJlpa JlnR 110Y48Hl1A 
CT8Tr.1CTl,1Hl,1 CM8lllH88IOl!ll1X M8Tp1,1t{Hb!X oneM8HTOB. OH ~btn C0[3Jl8H 8 
1993· 95 r-. r-. Ha '5aoe n11HelnHOC-O ycuopr.1T8nR aneHTpOHOB HB 
011epr-11110 60 MoB "~auen". CneHTpoMeTp eoanaeancA 
11ecnenoeaTenbCHOl11 r-pynnon np1,1 noCTORHHOM TBOP48CH0!1 Y48CTIIJ1,1 
BBTopa naHHon pa~oTbl. cnPH o'5nanan paapeweHr.1eM nyt.twe 
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20 HC8H/M np11 noTOHe ~4. 2 · 10
13 

6blCTpblX H8!i!Tp0HOB a CeHyHJJY 
B yron 4n. Ero nonRpl130BaHHaR npoTOHHaR M11W9Hb ( nnMJ 
o(5ecneq11sana nonRp11oau1110 HenTpOHHoro nyqHa ~so%. 

2. Pa(5oTa HOBOl:"O cnPH (5blna npoaepeHa B 1113MepeHl1AX 
p- H8'l(~THOl:"O 04l4l8HTa Ha La- 139 11 Sn- 117. llnR OTon uen11 (5bma 
pean11ooaaHa cxeMa, a HOTopon n□M 11cnonboosanacb ue HaH 
nonRpl113BTOP He!i!TPOHOB, a HBH nonApl1M8Tp. Cna6aR nonRpl113BUl,1R 
uenTpOHHoro nyqHa B6n11011 OHepr1111 p- peooHauca aooH11Hana a 
peoynbTBT8 P- H8'l(~THOl:"O CM9Wl1BaHl1R C cl1nbHblM s- pe30HBHCOM. 
3Ta cxeMa nooaon11na a ua111eM cny'l(ae noablC11Tb caeToc11ny 
cneHTPOM8Tpa 6onee 'l(9M B JJBa paoa no- cpaBH8Hl1IO co CX8MO!i! 
11cnonbl30BBHl1R nnM HBH nonRp11oaTopa uenTpOHOB. 

3. 3T11M M8TOJJOM '5bln11 nonyqeHbl 13H8'l(8H11R P- H9'l(~THO!i! 
npo.nonbHon ac11MMeTp1111 a p- peoouaHce : 

-3 !> (E = 0.75 oB) = (76 ± 6)·10 JlnFI La· 139, 
p -3 

$> (Ep= 1.33 OB)= (7.7 ± 1.3)·10 JlnR Sn· 117. 

3Tl1 J1aHHb1e noJ1TBepn11n11 peoynbTBTbl, nonyqeHHble rpynnon 
OHfUI. 0Hl1 TQH)l(8 xopowo cornacylOTCR c BblBOJ']BMl1 Mo.nen11 
CM8Wl1BalOW11XCR no 'l(~THOCTl1 HOMnayHJl"COCTORHl1n 11 C 
peoynbTaTaM11110MepeH11n yrnos spaweH11R nnocHocT11 nonAp1maum1 
B 11HCTl1TyTe Jiayo- JI8H)l(888HB ( rpeHo6nb J. Sbma TBH)l(8 
noJJTBepm,ueHa BpenT• B11rHepOBCHBR 4lopMB 0HepreTl1'l(8CHOn 
138811C11MOCTl1 ~H8'l(~THOro 04l4leHTB. 

4. Sbm paopa60TQH HOBbl!i! M9TOJ'] 11ccneJJOBBHl1R P- H8'l(~THblX 
O<IJ<IJ8HTOB B HenTpOHHblX pel30HBHC8X: 1113M8p8Hl1R BCl1MM8Tpl111 B 
pe130HBHCHOM C8'l(8Hl111 P8Jll1BUl10HHOl:"O 13BXB8TB C noMOWblO 
MHOl:"0C8HUl10HHOl:"0 4rt-l]8T8HTOpa 11 □nM B Ha'l(8CT89 11CTO'l(Hl1Ha 
npononbHO· nonApl130BaHHblX HenTpOHOB. 

5. 3Tl1M M8TOJ']OM 6blnl1 BbmonHeHbl 113M8p8Hl1A Ha 11130TOnax U· 238 
11 Cd- 111. 3TO 6bm nepsbrn onblT 1113M8p8Hl1R P· H8'l(~THblX O<IJ4l8HTOB 
HB 0HCBM6ne P8130H0HCOB JlO OHepr11A HenTpOHOB OHono 500 oB, 
TBH )1(8 HBH 11 1113Y'l(8Hl1R 0C11MM8TPl111 or B p- pet30H0HC0X, Sbma 

Hatinl0Jl8Ha P- H8'l(~TH8R aC11MM8TPl1R JJnA p· sonuosoro pel30HaHca 
Cd-111 (Ep= 4.53 oBJ 11 11l3MepeHa e~ sen11q11Ha JJnA 

p0Jl11BU110HHOl:"O 130XBaT0. nepBbl8 peoynbTBTbl TBHl1X 113M8p8Hll!i! Ha 
Cd- 111 11 u- 238 oticy)KJ]BIOTCR BM8CT8 c peoynbT0TBMl1 rpynnbl 
SoyMaHa (Jioc·AnaMocl no u-238. 

MaTep11an, 1113nO>fCeHHblA B JlBHHon JJl1CC8PTBUV111, COJ18P)l(l1TCA B 
cneny10w11x ny6n11Hau11Rx : 

1. 611p10Hoe C. A. , E4>11MOB B. B. , Menexoe B. B. , MypanRHT. B. , 
npoH04>beea JI. IO., 1UenH11H IO. r. MoOenuposaHue 
npoqecca peeucmpaquu paOuaquoHHoeo aaxsama Het1mponos s 
24- u 48-ce1t:quonm,1x cqunmunnRquoHHUX Oeme1t:mopax. 
Hay'l(HQ• T8XHl1'l(8CHl1A ctiopHl1H "Bonpocbl BTOMHon HBYHl111 
Texu11H11 ", ce p. "05ma R 11 RJle pHa A ¢ 11011Ha" ( BAHT l , N2 ( 20), 
XapbHoB, 1982, CTp.131-132 

2. AllBM'l(YH IO. B. , 611p10HOB C. A., BocHaHAH M.A., MypaJlAH r. 8. 
WenHl1H IO. r. , HaMepeHue ce'leHUSi 3axsama U-238 s o6nacmu 
311epeut1 Heitmponos t 38 - 3 K38. · 
BAHT, N2(20J, 1982, CTp. 56 
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3. 611p101<0e C. A. , SOHJJapeHHO n. H. , JlaHenfiH n. C., 3axapoe IO. B. , 
3blHOB B. M. , )l(yHoB C. B. , Hycnieuoe B. JI. , ManaHH11H n. B. , 
MnpoHOB c. M. ' MOCTOBO!i! B. H. ' Oco'l(Hl1HOB A. A. ' □yra'l(~B C. n. ' 
Panunc B. H. ' Y~pHblA A.H. 
Cne1t:mp0Hemp no11SipU30BBHIH,t)( pe30HllHCHUX HetJmpoHoB 
BAHT, cep. OR<D, 1986, CTp. 72 

4. S!.tp!OltOB C. A. , repacJ.tMOB B. <D. , ryceaa E. B. , 1laH1m1m B. B. , 
nacTyxoe A. H. , □oHoMap~e B. B. CucmeMa asmo>1amuaaquu . 
U3Hepenut1 3tfitfie1t:ma HecoxpaHeHuR npocmpaHcmseH1-1oa l/(Jm1-1ocmu 
npu nponycl(a11uu peao1-1a1-1c,1-1ux 11eOmpo1-1os l/epea 
Heno11Rpuaosa1-11-1y" Muwe11b. 
BAHT, cep. OR<D, 1987, cTp. 74· 75 

5. B1,1p101rna C. A. , Sounape111to JI. H., 3axapoa IO. B. , 3b11<oa B. M. , 
)l(yuos C. B. , HyC3Heuoa B. JI. , Mana mum n. B. , MocToaon B. Ii., 
0CO'l(IH1HOB A. A. , nyra4~9 C. n. , Panu11c B. "· , YSpHbl!i!_ A.H. 
Cntampo~,emp nonRpu309a1111ux peao1-1a11c1-1ux HeOmpo1-10IJ 
TPYllbl I Melf(JJyHapoJlHO!i! l!OH¢epeHu111,1 no H8ATPOHHOPI ¢1113!.tHe. 
( HJ.tea, 14· 18 ceHTA6pA 1987 J, M. , 1988 r. , T. I, 
CTp. 100• 101 

6. HyC3H9UOB B. JI. , S11p10f<OB C. A. llOUCI( 3t/)¢Gl(n10B 1-1apyme1wR 
npocmpa1-1cmse1-11-1oa l/{!m11ocmu s non1-10M cel/e1-1uu B3BUHo(Je0cmsuR 
1-1eOmpo11os co cpe(J1-1U}1U U lnRX{/Jll:JMU ROpaHU. 
Bulgarian Journal of Physics, 1987, v.14, N4, p.305-308 
(SonrapcHJ.t!i! ¢11C31148Cll11A M<ypHan, T. 14, 1987, N4, 
CTp. 305•308) 

7 .al S1,1p10Hoa C. A. , SoHJJapeH1to JI. H. , 3axapos IO. B. , 3b11wa B. M. , 
)l(yHoa c. B. , HyC3Heuos B. JI. , ManaHH11H n. B. , MocToaoPJ B. Ii. 
Oco4HJ.tHoe A. A., nyra•t~s c. n., Panu11c B. i-t., Y~PHbrPI A.H. 
Hcc11e6osa1-1ue 3t/)t/)e1r.ma 1-1ecoxpa1-1eHUR npocmpa1-1cmse1-111ot1 
'l(Jm11ocmu s Hei1mpo11111,1x pea0Ha11cax La-t39 u Sn-t t7, 
RnepHBR <Dl13!.tlt8, 1987, T.45, N 6, CTp.1511-1514 

6) Te,im, 

JfccneOosa1-1ue 3 ¢tfie"ma 11ecoxpa1-1e1-1uR npocmpa1-1cmse1-111otJ 
'l(Jm1-1ocmu IJ 1-1eOmpo111-11,1x pe30Ha1-1cax La-t39 u Sn-117, 
BAHT, cap. OR<D, Bbtn. 4(40), 1988, CTp. 38 

B) Te >Ke, 

HccneOosa1-1ue 1-1et1mpo1111oeo P-llel/(Jm1-1oeo OuxpoU3Ha na 
p-peao11a11cax U3omonoIJ 11aHma1-1-139 u onoso-117. . 
TPYJlbl I Melf(JJyHa porrnon 1!01!¢e pe HU 1,111 no He nT POHHon 4J 11C311He. 
( H110a, 14· 18 C91!TA6pR 1987), M. , 1988 r. , T. I, CTp. 262 

8. AnaMqy11 IO. B. , 611p10Hoe C. A. , 3b111oa B. M. , Boc1taHRH M. A. , 
MypanRH r. B. , MocTosoPJ B. H. , HoaTyH A. JI. , OcoqH111tos A. A. , 
Y~PHbl!i! A.H. , 3axapos IO. B. , HeuarnAnoa A. IO. Jfayl/e1-1ue 
:Jtfitfie"mos Hecoxpa11e11uR npocmpa1-1cmse1-11-1otJ l/{!m1-1ocmu 1-1a p-pe-
301-1a11cax V-238. BAHT, 1989, cTp.31 

9. Biryukov.s., Mostovoy V., Muradjan G. Inuestitfations of· 
Parity 1/"i:ol_at ion i.n Neutron Resonances. Proc. of the 
annual -;-.;;;ssi;,,n of Israel Physical Society, Rehovot, 1992, 
p.117 · 
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nonRplt1M8TP ( HA3) 

ypaHOBaR Mlt11ll8Hb ( l.1CTO'L{Hl,1H (5blCTpblX HelllTpOHOB) 
138M8Jlnr.1T8nb, 3 • T8H8B8R 1381Ilr.1T8 OT r acnbWll(l,1 (Pb), 
Ci0TOHH3R Cil4onoc-14tt0CH3R 1331Ilt.1Ta, 5 -. o(5pa:rnu, 
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npOTOHH8R Mlt1W8Hb), 11 · Jl8T8HTOp, 

• 1381Illt1T8 Jl8T8HTOpa 
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P14C, 3 CxeMa cneHTpOM8Tpa nonRpllI3083HHbIX peaoHaHCHbIX 
HemTpOHOB, B HOTOPOM nnM IIICnonbaoaanacb H3H 
noruipl432TOP JlnR ~3M8p8HIII~ P·H8t{~THOA acl4MM8T· 
p·1414 a cetie"HIIIl4 paJll4aQl40HHor o aa:xaa Ta ( SiA,3) ··. ... . . . 

1 • ypaHoaaR H14m8Hb (14CT0t{Hl4H C5blCTPbIX H80Tp0HOB) 
2 • aaMe.JJnl4T8nb, 3 • T8H8831l 331llllIT3 OT r- apm,nIIHl4 (Pb), 
4 • HOnrtl4MBTOpbl, 5 • MOHIIITOP H8ATp0HH01:"0 noTOHa, 
8 • caepxnposoJlRIJl14A coneHOIIIJl, .· 
7 • nnM (nonRpllI30BBHHaR npOTOHH3R MIIIW8Hb) 
8 •. coneHollI.JJ c nonnepltG2aa10L1?11IM nonaM, 
9 • (n-r)-HOHB8PTOP, 10 • oC5paaau, 

11 - NaI(Tl)-HPIIICTannbl, 12 - 38I!IIIIT8 J]8T8HTOpa 
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