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faurp_cKull IO.n. u Ap. 
P6·80·153 

~ ~ JleneuuE' S!Aep, aMuccuw uelirponoe u ero6ylKaenue 

H30MepllhiX COCl'OIIHHii DOll Jlei!Cl'BHeM f3- H y-H.Jny'leHBII, 
ucnycKaeMoro npa panuoaKrueuoM pacnanc 

238... 11ccneaonanoc& aeneuae 11nep u, <~MuccuR uellrpoRoe B3 11
Be H ero!Sy*aeHue B30Mept<oro cocroSIHHII ll&tn non ael!creKeM 

nrourpo11oe " y -Keauroe BbiCOKoll auepruu (no 0 MaB), .ucnyc
K&eMbiX npK panuoaKraeuoM, pacnttnc. II3MepeHbl ce'ICHHSI yKa3aH
Hhlx DpOUCCC0£1 nng panHOBKl'HBHbiX KCJ'O'IHHKOB 8°Cu, 82 Cu, 66 Ga, 
7.4Sr, HMOIOWHX pa3nH'IHble 3HeprHH ~ H y -H3ny'ICHHSI. 06cyll<-

ll810l'CSI B03MOi!li!biO _:..lQXA1Liii-'"U.M__..., .. 
' 

p 27 I 7/2-80 np. t e8KUHII OIHU1. 
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P6·80·153 

s 
ced 

becay 

tn emission 

npH HCC1lt'Jl0D8HHH pellKHX OpO!lCCCOB ( HanpHl\1ep , FI03-

6y>t<JlCHHe H30MepHbiX COCTOSIH H i1 He06LJtJHOi1 npHpOllhl , llC11C

IIHe staep no en e {3 - pacnaua H r . 11. ) r pe6yc r e st TUHlTeJIL "''' ir 

aHa11U3 SIBll eUH J1 , HM HTHPYIOUlHX HCClleJ1yeMhll1 8 <jlcj1CKT. 011110 
H3 T8KHX SIDlleHHH OTMetJaJJOCb ll pa6ore / l / llpH H3)"'HHHiH 

3ana3JlhlBa~wero aeneHHSJ uel1rpouoae¢HuHTHhlX H3or onos 

a KTHHOHllHLJX a neMeHros. Ha6n10aanocb aeneuHe SlllCp ypa11a 

OOJl JleHCT BHeM {3- H y - H311Y<IeH HSI, HCOYCKBeM OI'O npH 

paaHOBKTHBHOM pacnaae H3or onos , o6pa3yJOWHXCSJ n peaKUH

s:~x C Ts:!>KellblMH HOHaMH H8ps:!Jly C HCCnenyeMbl MH SlllPBMH . 

B naHuol1 pa6ore a ro stsneuH e , a raK>t<e nono6H hle •eMy 

( :3 MHCCHSI Hei1TpOHOB H B036y>t< JleHHe H30MepHhiX COC T OSIHHH) , 

uccneaoaa Hw 6onee nonpo6u~ Uenb~ pa6or w 6wno H3Me

peuHe CetJeHHH yKa38HHWX n poueCCOB OpH HC0 01lb30B8HHH 

p11na pamwaKT»BH brx HCTCJtJHHKOB c pa3HbiMH aueprHSlM H ~-

H y -H31lytJeHHSI. 

B onwrax Hcnonb30Banucb H3oronw 60cu , 62cu, 66 oa 
H 74Br , OOllyqae M bie B peaKuHstX C a - '18CTH!l8MH H Ts:!>Kellbl 

MH H OHaMH Ha H30XpOHHOM UH KIIOTpOHe Y- 200, a T8K>Ke 

c y - KsauraMH ua M »Kporpoue MT - 17. B ee 3 TH » 30T OIIhJ 

pacnana~TCSI nyTeM HCnyCK811HSI 003HTpOHOB HIIH 38XBaTa 

Op6HT8 llbHhlX 31leK TpOHOB H HMeiOT C 1lO>K H hlH ClleKTp {3 -
H y -H31lytJeHHSI ( HeCKOllbKO JleCSITKOB y - IIHHH H C 3 HeprHSIMH 

annOTb no 5 M a B). PeaKUHH nony •ICHHSI :3 THX H3or o noFI 

H xapaKrepH C THKH HX pacnana - nepHoaw nonypacnana 

(T lh ) , nonunJe aueprH» {3 - pacnana (Q {3) , a ueprH H H H ureu-

C H8HOC TH H8H6o n ee >KeCTKHX BCTDCH f3 - H3llytJClllfSI (E~. J{J) 
H } - nHHHH (E ,I)- npencraaneHhl D ra 6 n»u e 1. npH 

06llytJeHHSJX HC~Ohb30B8liHCb T OIIC T Li e M H WeHH; BblXOJl yKa-

3aHHLIX }f30TOOOB onpeJleliSJ11C SI 00 HHTe HCHBHOC TH H3BeCT HLIX 

y -nHHH A. AKTKBHOCTH nonytJeHHblX HC TO'IHHJCOB COC T8BRSIIIK 

1-1 0 MKJOpH. 

noa nei1cTBHeM ~- H ;--H3 1lytJe HKSJ H3 :3 TKX HCTO'IHHKOB 

HCcnenosanHCb aeneHHe 38 U , aMHCC HSI Heiirpouoa H3 9 Be 

Ohei!l~tt _ ,\I.J ~ 1\ICT'ITYT 
tli~.-lfWWX ·, r ~ • •onaal 

6 :·JC.m ,.._ fEKA 

1 



Ta6nHua 

PcaKUHH nonyqeHH H H xapaKrcpHCTHKH pacnana u oor onoo 

~130TOn 
PeaKUHH 

Tlh 
Q{J Efi E v 

nony4eHHSI 
M88 M8B Ifj% tvb'B I Y % 

socu 5~i(a, 2n) 23 MH II. 6, 128 3,796 5,2 5,048 0,002 
2,969 15 4,843 0,10 

62 
Cu 

63 
Cu(y, n) 10 MHH, 3,910 2,910 98 3,860 0,0003 

3,370 0,008 
ssaa 63Cu(a, n) 9,4 4 5,175 4,153 50 4.807 1,5 

65 Cu(a, 3n) 4,462 0,7 

7"sr 65Cu(14N,5n)74Kr 25 MIIH, 6,918 5,084 3,2 4,649 0,6 
7

'1<.r e 74 
13r 4,649 7,7 4,379 6,5 

H B036y)KJlCHHe H30MCpHOI"O COCTOHHHSI B l l f> Jn ( T% = 
= 4,5 qac, E = 335 K 8 B , I " = 9/2+) . flng 8 T OI"O o6paaubr 

yKaaaHHhiX H3oronos pacnonal"anHCh a Henocpeac r seHHoil 

61IH30CTH K HCT04HHK8M H H3MepS11IOCb HCCnenye!I.IOC 113llY-

4eHiie o6paauos. 

8 cnyqa e JlCllCHHSI 2380 HCDOllb30B8llCSI 11800p lPOIIbl" 

( TOllW11HOH 20 MKM) H3 ypaH8 CCTCCTBeiiiiOI"O H30TOlli!Or'O 

COC T8B8, nepei!O)I(CHHhi X IIIICHK8MH H3 J18BC8H8 ( T OillllHHOH 

15 MKM ), KOTOpb!C Cl!y)I{HllH JleTCKrOp8MH OCK OJ1KOB , n ocne 

CT811Jl8p THOH o6pa60TKH DIICHKH BH3yallb110 npOCMarpHBO

JIHCb C llOMOll.(b!O OllTH4CCKOI"O M I1Kp0CKOD8 , 3 £HH! C I1MOCTo 

OT BpCMCHH H3MepeHHOI"O T 8KH M o6pa30M 4HCII8 rpeKOB 

ua nneHKax anSI HCTO'IIHtKa 
7 4 Br npencTasneHa ua p H c . 1. 

BHaHo, 'i T O 8 Ta aaBHCHMOC Tb cooTse r cruyeT HaKonneHHJO 

11 pacnaay H30TOll8 748r H o6~SICHSIC T npH4H HY llOSlBlleHHSI 

ocKOllKOB aeneHKSI. Onhlrhl co cnoSJMH ypaHa , o6ol"aweH

Hh iMH H30TOllOM 2 3f>u, llOK838llH, 4TO B 06p83U8X eC TCCTBCH

HOI"O H30T0llll01"0 COCT8B8 llCIIeHHC llOJl aei:icTBHeM y - H 

{i-H31Iy'!CHHSI HCllblTbiBBeT H30TOll 2 380. 3TH OllLI T bl T8K)KC 

HCKIIJ04810T aen eHHe DOll JlCHC TBHCM HCHTp OHOB, KOTOpble 

MOI"IIH 6bJ B03HRK8Tb npu pacwenneHH H JlCHTepHSI y - KB8HT8MR 

2 

a. 

... 

pH C , 1, 3aBHC H MOC Tb 'iHClla !If 
OC KOIIKOB JlCllCIIHSI (N f) 238 U 

OT BpeMCHH (t) JlllSI HCTO'!-

HHK8 7 4 Br. 20 

10 

5 

2 

I 
I f 

I 

1 t 
20 40 60 10 MUH. 

cpaBHH rem~uo 11 H3KHX 8Hepi"H i1: ( J:IC ii TCPH .H coaep)i\allCSI 

13 CllCJlaX BOJlbl , 11Cri01lb3YCMOi1 Jli!Sl OXJ18)1(.lleHIHJ MHlliellei.f 

BO BpCMSI o6ny4CJII111) , 

H cii rpOH hl , HcnycKaeMhJe npH oonyqeiBiH y- H fJ -H3 -

ny4eHHCM 
9 Be ( nnacTlHJa Tonnu!Hoii 1 CM ), pei"HcrpHposa

llHCb 6opHhiM C'ieT'IHKOM THna CHM-14, noMemeHHLJM 

a 6noK H3 napa<lJ~-t»a . Ha pH c . 2 npeacraoneua aaoHCI1 -

MocTh DLIXOJla HeiiTpOHOD OT BpeMelll1 Jlll SI HCT04HHKll G2Cu. 

naaCIIHe BhiXOJlll C H3Mel!eHHCM BpCMeiiH COO TDCTCTRYCT 

ncpHorty nonypacnaaa H3orona 62 Cu. 

8 hiXOJ:I HJlep ll f> Jn 13 H30MCpHOM COCTOSl HHH onpeACIISIIICSl 

no HIITCHC HBHOC1'11 y -IIHliH H C 811Cpl'HCH 335 K88, HCllyCKaC

MOH I1pH pacnartC Ji30Mepa . flnH 3TOrO H3MepS111CS1 CITCKTp 

pH C , 2 , 3anH C HMOC Th 

4HCna liCiiTpOHOB (Nn) 

OT npeMCHH (t) JlllSl 

HCT04Hl1KB 62Cu. 

~ 

fO 
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JO 
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fO 

f' 

I 

10 

f 
l 
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}' - 11311y'lOHIHl o6pa3Ua 11H/11151 T011lUHHOH 1 Ml\l flOClle o6ny •le

HI1SI ePo {-3- H y - H311y'leHHCM HCTOttHHKa. B cncKTpe y - u3ny

ttCHH~ H8611~08118Cb y - 11HHHSI C 3 Hepi'HeH 335 K3 8, H H3Me

ueJIHe ee HHTCHCHRHOCTH COO TUeTCT'BOR8110 nepHOJly 11 01lypaC

I18A8 H30I\repa t 15 In. 

II 3Mcpe l1H t:>re BhiXOAhl HCC11enyeJ\tOI'O H3nyttcHHST ( oc Kon
KOB ACll<.'H H ~ , HCIITpOIIOil UJ!H }' - llY'ICH) H HIITeiiCH!:lflOCT'H 

UCIIOilb3yeMIJIX H C T O'IHHKOB 1103Il011H~T onpeAC11HTb Ce 'l e iiH~ 

pllCCM OTpCHHblX BbiWe npoUeCCOB B3811MOOeHCTBHSJ /)-H y 
H311Y'Ie JOI S1 C Sl:Dp8MH . 3TH CetteHI151 npe/lCT8BilCHhl B T a 511. 2. 

0HH OTIIeCeHbl K 1101lHOMY 'IHC11Y paCIT8AOB 11CTO'IIIHK8 

H fl03 TOMY HMe~T QJOpM811bHOe 3H8'le1!lie, T.K. 11HWb He6011b

W8Sl 'lllC Tb cneK Tpa {3- H11H y -H311ytteHH~ Bh13blll8eT llll6lliO

/lileMhlii <~<f><PeKT, no11y'le1iH IJ1 e T8KH!I.I o6pa30M 3 Hll'ICHIHI 

CC'ICHH H MOI'Y T H CI1 011b30B8TbC51 Jll151 CpaBHeH H SJ ~-1e>KAY C o-

6oii, 8 T ilK >Ke C apyi'Hl\111 A 81lll 1J1:-.IH ' 2•4 , , o6pa60T8HHL>IMH 

n oAo6H ht:>.1 >Ke o6pa3oM . 

~13 llpeOCTllB110HHblX B Ta611. 2 OllHHh1X BH O H 0 1 'ITO CC

tteHH!-1 Ha6moaaeMIJIX npoueccos pacTyT c y ue11HtteH HCI\I 

110ni!Oii O> llepi'HH {3 - pacnaaa , 11CriOilb3YC\IOI'O !lJI!-1 0611) 'l0HII~ 

11::lO T OI1ll . ~I3BeCTHIJie pauee C11Y'l811 A036y>t<Jlell11~ 11 301\ICJiHhTX 

COCTOSllllll'l {3- J1 y - 1:1311Y'ICHfleM 6onee HH3KHX 3 HCpi'Hi'r (upu 

l1C I10Jlb30IlllHHH 11CT'O'IHHK013 6°Co, 64Cu, 22Na) xapaK T Cp H

JyiOTCSl 3 11ll '111Te JlbHO MCHbWI1MI1 Ce'!eH(ISJM(I ( KaK nparHIJIO , 

a c 6on cc 10-3 1 CM 2 ) 
1 ~·6 1 

4 

11301'011 

socu 
62cu 
ss aa 

"'ar 

Ta6n11ua 2 

Cel!eHlHI Ha6n~aael\tblX sm11eH11H 

lle11eHHe 
23su 

t o-32 

< 10-35 
1 o-34 

2 .10-31 

CetteHwe, C!l.t 2 

8036y>t<lleHI1e 

1130\tepa 115In 

< 6 · 10-30 
10-28 

3 ?1.1 HCCH SI Hel'i

Tp0118 H 3 9I3e 

3 ·10 -30 

~ 

~ II 

Ha6ntoJWC\If.le 'p!pCKThl \.IOry r 6LI Tb CFHJ:JaHu c Bo.:J6y>K

acHuc\r STapa np11 uorJI OU1CH HH } - KnaHToo , a TllK>Ke np11 n c 

penaye 3 Hepi'HH Hllpy u pcoynt>raro 6cc¢oroHnoil aHHHri1Jl~

UIIII 110311TJ.l011 0LI !Ill k - ·JlleKTpOllOU D.To :.w 7,8, licTO'IHHKOI\1 

} - H::lJIY 'fL' llliSl ~ILIJHIC TCH PMII10.:1KTIII111lolii pacnan ~mop 11 fl3llii 

;\!Oile I!C TU tre IIO;l tr TpOIIOU C IH::!IIl8C tiiOI\l ( HX T Op 1\IO>KCIIHC 

11 aHHIIf'li11Sllll1Sl). B nornoJtHCI\t cny •rflc HJ - ,J<l Honpcph!BHOI'o 

CIICKTpa 1103 1!Tp011 011 }' - II ~J 1 )'' 1 e1 111 8 TOK>Ke UMeeT uenpepbiU

ll lolii CD8KTp C' 1'!JLlliii'IJIOii .:I IICJli'I1Cil 1 011JlCAC11SlC:VIOif npouec

C0/\1 8HH11I'HJ1SJUII11 II OJ II T lJOIIOO till JleTy : 

E E + 2m (' 2 - E . 
yma x 11 0 n1 

(1) 

I'J1C E 
11

- KHHC TII'ICCK<ISI "'>IICpr lt Sl IIO.J ~il'p0118 1 010 - :VtaCCCl 

IIOK051 3lleKTp0118 ( IIJI H flO,'IHTpOHll) 1 C - CKOpOCTb Cf\01'8 1 

E 1 •11. - "!HcprH H CII}I:Jit lJlCKTpoHa A a roMe. 

Ce'!eH u e ~~orouo.ltiyJh,lell H51 y p oouSI Sl/lpa c ;-JHepPHe li E0 , 

110JIHOii lllltpiiHOII 1 '
0 

II 11,1pUIIaJlbHOi! JlJlSI 11CpCXOJl8 A OCHOB

HOC coc T O$lll ll e I ' 1 y - h.lll.lliTOM c 311epr 11 eii ' \ onpeHenST

e r cH l\1 tpi.l•hCIIIIC\1 : 

21 f + 1 
( 1 - ------

21 ' ' 1 I 

·> 
.\-

Bn ( E - E )2 
I I . '2)2 

0 } +' I 

I , 
1 (2) 

f' i lC I i !! If - Cfllillhl UC II Ul.I I!OrO H l.I036y,l\ll8 11110f'O COCT'05J!HIIJ , 

,\ - I lJlHHa IIOJllll.r }' -11.111Y 'IC llfHI. B HeupepumuoM cneK rpe 

)' - lt3Jly'!eliHH llCel'llll 11 \IOIOT C Sl }' - KFl8HThl 1 311Cp111H KOTOp HX 

co~na.aaer c "l 11Cp r i1 0il m oflOI'O H3 ypo1111eii o035y lhJlae ;\tOI'o 

51Hpa . no3 TO:\ty JlJlH U CJlUf'O p51J.lll ypOAHCI1 CClJeH11H 1\!0f'YT 

llOC THf'8Tb 60JlbUI HX 13CJII1'11111 . 0JlH8KO 113- 3<.1 ,\ tallOI'O 'li1CJla 

1 - KB.1HTOo c ")Hepr Hoii , Gnu3KOii K 3 Hepr>lll ypoB H $J, co•Jc-

H H$1, OTHCCCHJI IT<? K IIOJIHO!\IY l!I!CilY }' - KI1.111T0£'1 1 OKa3hi0810T-

CS'I FlO :\IIIOr<.' pa3 \ICHbllle ( T'OI'O 1he IIOJJSIAK/l RCilHlii!Hbl, 

'I T O II llpHBCJE'HH' ,IC L\ T £l 6 Jl . 2 11JHI B pa60TOX ' 2·4 ' ). 

B cny'!ae .uucKpc rHOI'O ) - 113Jly'lelH151, IICI1) cKac:-..tOI'O npu 

pa.:lHOLIK T11 11HO\.I paCIILl;le , ce•1eH 11e !jloTOI10I'l1011leJI I1SJ W .. WC T 

~DMC THYIO BeJl~i'IHIIY Jli11Hb !l1151 pe30IIa11Ca ( npH CJly'!alti!O!I.t 

COBI18J1ei!Uii 311epi'11ii ) - KOlli!Ta H OAHOI'O 113 ypOBHeH Slllpa) . 

B epOI-ITH OC T'b TaKoro COBI1llllCH IHI, KDK npaBU.'lO, Ol!eHb l\t8 Jla. 

OnHaKo oHa 1\tO>KCT H ll.tC T b 3aMeTHYIO oenl141iHY np11 6onbwoii 

~ 
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3Hepru u {i-pacnana . npu HCnyCKllHH H 113 S!Jlpa ( c A- 50-70) 

£1031!Tp0118 H Heii rpuHO C 3HeprHCii B HCCKO!lbKO ,\~38 1 110-

CllelliiCe HMeeT 3HeprHJO OTJl8'IH B !ICCKOllbKO lleCSITKOfl 38 . 

TaKOii >I<C pC136poc no 3UeprHH HMCIOT H )' - KB8HThl 1 HCnyC'K8-

CMhlC C ypOBIIeli, y KOTOphlX BpCMSI )I(J1311H MellbWe 13pCMe-
-1 2 

HH TOJ1M0)1(0 1IH51 SlllpO OT/18'-IH ( - 10 C) . 3Tll BCJll1'-IHII8 

cpaBH II MCl CO CpCJlHHM paCCTOS!Hl1CM Me)I(Lty yp013li51Mil T5l

)l(ellOrO 51Jlp8, KOTOpOC COCTBBJH!eT 10
2
-10 3 38 npu 3 11 CJWflli 

oo36y)l(fl011115l 4-5 M~B . TaKHM o6pa30M , ::~ueprcTH'-ICCKHii 

pa36poc .lliiC':KpeTIJLIX y - KBaiiTOB llCJl8CT 803M0)1(J!LTM pe3o

H8HCHOC fiOrllOWCIIHe , XOTSI H llflliBOllHT K 38MeTHOMy 

YMCHhUTC'IHIJO oro CC'-ICHl1SI (o OTHOWCHHH lllHpHHbl B036y)I(LlllC

\.!OrO ypon11S1 K 3Hepr'e TH'-IeCKOMY pa36pocy) . 

He>ouxo!llt.MO oTMe>TUTb , '-ITO paccemmc Jl11CKpeTHLJX 

) - KB!liiTOI' (B \liiWCIHI , ll0JlJ10)1(KC , o6ny•weMOM M8TCJlHl:IJlC) 

HHOCIIT lllil'IH TC'1lblll•lli OK1l8/l 8 UenpephiBHhlii CflCKTp 11 yne 

!llt'lliHrtl'T ~·~ul'cKnwuoe ce'-!eHHO B036y)l(/lCII115l ypooHcii s111pa . 

TlpuuPc-c Gec4•oTOHIIOii aHHHri!11SlUIIII no3nrpouon TUK)I(e 

IIMCCT Jl<'301lrt11CHI Iii XllJ1llKTCp. 01lll£lKO 113- 3ll IIC'IlpOp!.lBIIOrO 

CflCKTp£1 TIO..''HI TfWIIOB 011 IlJli!OOilliT K B030)')I(J1CHIIIO lliiiJlOKOrO 

rneKTpn ypouuei1 oGny•IACMoro Hllpa. 

Ynenu••cnue 'IHCna B036y>•<nneMJ,Jx ypoBHPii , uo-II II/lHMOr-.Jy , 

5lH115lCTCS! OCIIOI.WOit IIJJH'IIlHOii pOCTa CC'ICHHi'l lfll6l!JO!HH'MJ,JX 

5liWCllllii (Jlc>JlCIIII5! 1 B036y)h/lCII1151 U301\ICJ1011 ) (' TTOJ"\hl!IIC'IIIfC /\1 

311eprJill {J - pacnano . llnm,ue!"I!UCC HCCJIC11011flHIIC ::l TIIX S111J!C

IIHH 11031\0JJHT nony•I HTb cueneHns:J o llliiJlllnnx B03()y)l\lt£lcM~orx 
ypouneii . 

B 3BKll iOYCIIIte <:wropbl BI>IJt£l>htlloT onaronnp11ocrh 

r . H.<t>JJcpoay H IO . U.OraHCCSIIIY 38 TTOC TOHHIII>Tii IIJITepe< 

K pa60TC, C . n . TpcTb5!KOBOlt U COTJ1)'.1JHIKQ;.: e>c~ I 'p)'lllll•l ~30 
npocMOTp ll lt 3liCK TpHt.teCKHX ne TCK ropoo, 10 . 5 . Eyp51'-1etll\ o -
3ll TTOMOlllb 1'\ H3MCpCHIHIX , a TaK.tKC 3KCIIll)"llTDUIIOIIIIOJI 

rpynne IIIIKJJOTpoHa Y-200 - 3a o6ecnf''JC'IIlle uf'rnepcl'inJtHOII 

pa 60Tbl yc K Op ll TCJ1SI, 
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