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BaeAeHHe 

BepoSITHOCTb a -pacnaAa H30Tonoa Bi B 06118CTH MBCCOBOrO '!HC118 

I gg $. A ~ 209 ue6onbWBSI, TaK KBK qucno uel!TpOHOB B 3TH X Mpax paauo anu MeHhwe, 

'18M MBrH'I8CK08 'IHC110 !26. Jlo CHX nop B YKB38HHOJ! 06118CTH 6 b i118 06HapylK9H8 a -IlK-
199m II 21 201m /I 2 / 203m / 3 / 

THfdbOCTb TOnbKO y cnenyiOWHX H30Tonoe Bi ' Bi ' t Bi 

Bi /
4

/ • i1CC118AOBBHHSI a -cneKTpOB npOH3BOJIH11H C HOHH3BUHOHHOH HMDYllbCHO!l KBMe-

polt HllH MepaoJ! 3MY1lbCHeli. 

Uenb HBCTOS!mel! pa6oTbi - nccneAOBBHHe a -cneKTpa H30TOnoe, nonyqeHHbiX npH 

p98KUHH Pb ( p, xn) Bi • I13MepeHHSI npoH3BOJIH11HCb nonynpoaOAHHKOBbiM a -cneKTpoMe T-

pOM. MelKJIY J{eTeKTOpOM H HCTO'IHHKOM HBXOllHllOCb CHllbHOe MBrHHTHOe none, KOTopoe 

yMeHbW8110 HHT8HCHBHbiJ! cjJOH Bb1118T810WHX H3 HCTO'IHHKB 3118KTpOHOB H TBKHM o6pa30M 

yMeubwanacb nonywnpuaa a -llHltOB. 

3KCnepHM8HT81lbH8SI YCTBHOBKB H M8TOJIHK8 H3MepeHHJ! 

JlnSI nony'<eHHSI Hel!TpouoJtecjJHUHTHbiX H30Tonoa Bi HCnonb30Ba n8Cb p98KUHR 

Pb ( p, xn ) Bi 06ny'<eHHe npOH3BOJIH1lOCb Ha BHyTpeHHeM ny'!Ke CHHXpOUiiKll OT poHa ,. 
0115111 npoTOHBMH c aaepruei! 140 M9B. MuweHbiO cny xmna npeccoaaHHBSI OKHCb ecTe-

CTBeHH OA CM9CH H30TOllOB CBHHUB. TaK KBK RCll01lh30B8 n8Cb M H W9Hb TOniiUIHOA - 20 MM 

B Hanp8B118HHH 60M68pAHpyiOmero n y 'IKB, CpellHSISI 9<P<PeKTHBHBSI 9HeprHSI 60M68pllHpyiO

WHX npoToHOB 6bi118 MeHbwe '!eM 140 Mas. 

)lnSI Bblll8118HHSI BHCMYTB 06ny'!eHH8SI OKHCb CBHHUB p8CTBOpS1118Cb npH Harp•· •>BIUIH 

B 4M 830THOJ! KHCllOTe. CaHH8U OCBlKJ1811CSI Cepuol! KHC110TOJ!. noc ne 0Tll8118111HI OT cynb

cjJBTB CBH HUB cjJHllbTpaT H8J!Tp811H308811CSI KOHU8HTpHp088HHbiM BOJ{HblM pBCTBOpOM BMM HB KB. 

MIIKpOK011H'!8CTB8 BHCMyTB COOCBlKJIBlll!Cb C 4-5 Mr rHApOOKHCII CKBHJIHSI. OcaAOK TW8T81lb

HO OTMbiB81lCSI ropSI'IeJ! BOAOfl OT C118JIOB IIOHOB BMMOHIISI II p8CT80pS111CSI B I Mll 9M X110p

HOll KIIC110Tblo 3TOT p8CTB0p nponyCK811CSI CO CKOpOCTbiO 0,15-0,2 MnfMHil qepe3 K0110HKY 

JIIIBM8TpOM 2 MM, 38U011H8HHYIO !QQ Mr KBTHOHHT/1 Jlay3KC - 50 X 8, 100-200 MeW Ccjle-

3 



/5/ 
pH'lecKol! <jlopMbt. B coOTaeTCTBUH c HMP J0Ui >J 'vfllC" a mrTepaType peKOMCHilBUHHMH , BKCMyT 

a6cop6u pounnc11 CMonoii . KonoHKa nocnei!OfHiTCnbKO npoMUlltmacb 2 Mn 9M I! Cl 04 H 

0,2 Mn H 20 • BHc MyT Bhi ML!Banc>r l l'v\ 11 r:P • B ·Jep at>JX aayx Kan:rHX 3iltoeHTa 

(0 ,05-0,06 MJ1) , cneaoaanm nx 3 a cao6onHLI " o6beMoM, c oaep>Kanocb ao 90'l'o DHCMy Ta, 

a6cop6upOB8llHOro CMonoii . n p oaon& I!TCllbUOCTb BblllCJICHl!H - 60-70 MHHy T. X HMI!'iCCKli ii 

Bb!XOII - 55:t_5%. 

B MHlliCHH MO>KeT o6pa30BhiBBTbCH 

(a, xn) ana n3 He6onhwoii npHMe ca Bi 

Po B3 Pb nyTCM BTOpH'IHOJi peBKUaH 

nyTeM peaKUHH ( p, xn) • iln!l O'IHCTKH COnHH<>-

KHCnoro npenap8T8 pBUHOBHCMYTB OT 3arpH3HCHHH nonOHBCM pBCTBOp HBUOC HnH BB nOnH

pOBB HHb!l! cepe6pHHhlll aucK K OCTopo>oHO aarpeaanu noa un<jlpaKpacuoli naMnoii 5 MHf!YT, 

llOMClliHFillH. nonOHI!H KOnll'ICCTBCHUO Bbl,!lCnHnCH BB Cepe6pe. nocne OTae neHBH 0T nono

HHH pBCTBOp nepeHOCHnH HB ITOJIHp OBB Hbtll HBKeneBbill ,!lBCK IIHBMCTpOM 13 MM. Pa,ano

BJ!C1)!yT 3nCKTp Onl!TH'ICCKB OCB>KilBnCH HB HBKene B TC'ICHHC 8 MBHYT npH Cline TOKB 6 MS. -AaoaoM cny>KHna nnaTHHOBBH Krna. TaKHM o6pa3oM, a KB>KIIOM onbrTe nony'IBJlBCb .aaa 

HCTOl.fHHK8 a - RanyqeHHSI, B HCMYTOBhiA H nonOHM.eBbiA, a -cneKTpbr KOTOpbrX accnenoaa-

nHCb OTa enb HO, anH HaeHTH¢HK8UHH a -nHKOB. 

Oa11H npenapaT 1 N°1) p8 11HOBHCMYT8 nepea aneKTp0nH30M He O'lll ll!BfiCR 0T nono-

HHH. n p H ero H3MepeHHH OT'I8TfiHBO Ha6nJO,!l8fiHCb a -nHHaH HeliTpOHO,!le<jlHUHTHblX U3(}-

TOUOB Bi H Po 

I1 3MepeHBH 6 btnH BblllOnHCHbl C ITOMOlllb!O nonynpOBO)IHHKOBOrO a -cneKTPOMeTpa, 

KOTOpbtll COCTOHT H3 Kp9MHHCBOrO nonynpOBO,!lHHKOBOrO a -.aeTCKTOpa, yCHJlHTCnH C HH3-

KIIM ypoBH8M lliYMOB, 'IYBCTBHT9nhHOrO K 38pHJly, B 256-KaHenhHOrO HMnynbCHOrO BHa nH38-

2 
Topa A11-256 . 3 ¢ <jleKTHBHB!I nnoma,ab aeTexTopa - 50 MM • PaapemeHHe cneKTPOMeTpa 

- 26 K3B ( nonHBH IDHpHHB HB n onyBhlCOTe fiHKB) ,ang a -nHHHll 

oKono 6 Maa. YcnnHTenhHB!I cucTeMa nonpooao onBcaHa a 
161

• 

Th C c 3HeprHeli 

Bo BpeMH H3MepeHH!I a -cneKTpoa TeMnepaTypa a e TeKTopa noa.aep >Kuaanacb noc T u >Ia

Hofi a npeaenax :t_ 0,15 C
0

• CTa6nnhHOCTb H nHHei\aocTb cneKTPOMeTpa 'IBCTO npoaepnnucr, 

C ITOMOll!b!O CHrHBnOB npeUH3HOHHOrO HMITynhCHOrO reHepaTOp8 C pTyTHhlM pene. 

148 /7 I 
nnn KanH6pOBKH HCUOnh30BBnHCb cnenyJOll!He a -nHHHH: Gd (3, 18:t_O,OI M 3B) ' 

Po
210 

(5,3048l:t_0,00062 M 3a )
181 

H Thea, (6,05060!_0,00066)
181

• 

11 aMepeHne 

o6ny'leHHH. 

a -cneKTpOB HB'IHHBnOCb npHMepHO 'lepe3 IQQ MIIH nocne OKOH'IBHHH 

¢>OH CneKTpOMeTp8 6hin He3R8'l!HTe1lbHbiM OTHOCHT e 1IbHO HHTeHCHBH OCTH 

Bi H Po 

a -nHHH ii 

nepHOII nonypacnaaa onpeaenHJlC!I HB OCHOBe YOblBBHHH HHTeHCHBHOCTB naaHll B 

4 

'J 
.( 

f 

cneKTpax. 06pa6oTKa aaHHht: 

n oM M8KCHMnnh Horo rrpaanor 

3KCilCpHMCHTi 

Mbr nony'lanH 70 a -c 

o6ny'leHBHX apeM!I o6ny'leau: 
201m 

Bi 6hrnH cneay10mu 

IV (67',38·10- SC), V (77', 

XapaKTepHb!ll a -crre 

aaeT HHaKoaaepreTnqecxy~ ' 

XapaKTepHbr ll cnexTp <jlpaKna 

Bo <jlpaKUBH Bi n1u 
199m 

OTHCCTH K Bi ' a 
/ 2/ 

Tbl 

nony'ICHHbiC 3HeprHB 

H30TOUOB Bi , a TaK >Ke c 

Ea 

HacT. pa60Ta 

199m 
Bi 5,481!_0,006 

201m 

Bi 5,240!_0,006 

06aapy>KeHHbre nHKH no 

pll CITBllB MO>KHO OTHeCTH K H: 

204 210 
3 HeprHi\ Po , Po 

205 , 206 
Po nOHBn!leTC!I H 

cneKTpa <jlpaKUHH Po ll03B 

a -nHKOB Po , OCTaawHxc 

a -'IBCTBU H nepl!Oilbl nonyJ: 



/ 5/ 
peKoMeHllBUHRMH , a wcMyT 

:b 2 M n 9M l! Cl04 11 

L110Ch ao 90% DHCMYTB , 

0-70 MHHy T , X HMU'IBCK Uh 

'BM BTOpli'IHOH pe8KllHH 

, llnH O'IHCTKII COJl HHQ-

CT BOp H8 HOCHJ1H H8 DOJ1H

p8CHOH naMnoii 5 MIIHYT, 

cne OT.ne neHH H OT nono-

M e Tp OM 13 M M , P auuo-

HHYT npH CHJle TOK8 6 M8, 

On biTe nonyqanHCb nea 

!KTpbl KOTOp b! X IICCJlBIIOea-

~ He O'IHDlBJlCSI OT nono-

! l!TpOHOIIB<iJHilHTHblX 113Q-

>ro a -cne KTPOMeTpa, 

!ltTOp8, ycBnHTenH C HH3-

bHoro HMrrynhCH o r o aaanH3 a-

lB W9 HHB CITeKTpOMBTp8 

Th C c aHe prHeli 

a noanep >KHaanacb nocTUHH-

:>Me Tpa tt B CTO n poa e p5Inlt Cb 

p T y THblM p e n e , 

148 
(3,18:t_O,O! M &e )

171, 
/ 8 / 

MHH nocne OKOH~8HH ~ 

·eHCHB HOCTH a -nHID1. H 

8HC HB HOCTH nHHH A B 

'I 

.1 

1 
I ..___ 

CIT 9 KTpa x. 06pa60TK8 .naHHbi X npOH3BOn Hn8 C b 9 11eKTp OHHOi1 Bbiq HCnHTellbHO~ ~lBIJil!HOil ~!C'!' ()

ll O M MBKCHM BllbHOro rrpaanonono6nsr. 

3KCll9pHMeHT8 11bHble p e 3y11bT8Tbl H 06Cy )J~ llC HHe pe:Jy .'lbTdT O ', 

M bl nony'!HnH 70 a -cneKTpos Bi OT 5 p a 3Jlllt{H Joi X HC TOY HHKOD . npH OTll9 •"1hHI •l X 

o6ny'IBHHSIX BpBMH 06ny'IBHHH H 0THBCBHH8H K KOHllY o6ny'IBHIISI a -HHTBHCIIUHOC Tb 

201m -9 -9 -9 
Bi 6binH cnellyiODlHMH: I (18', 10 C), II (77', 11•10 C), lii (79' ,140'10 C), 

IV (67',38·J0-9
C), V (77', 150·10-9

C), 

XapaKTepHbill a -cnexTp ¢paJ<IlHH Bi npe ucTaeneu Ha puc. I A. Plf t . I B J'OMI :J J.J-

eaeT HH31<09 He preTH'IBCJ<yJO 'IBCTb CDBI<Tpa npH CyMM8pHOM Bpe MBHH H:J• •t>p B l!JI H 50 ' l! I llyT, 

XapaKTepHbill cnexTp ¢paxllHR Po IIBH H8 pRC, 2, 

Bo ¢paKilHH Bi 
199m 

DHK 60JlbW9H 9HeprHH, H3 06Hapy lKB HHblX neyX DI!KOA, "OlKl!O 
201m 

OTHBCTH K Bi , a MeH&weA aHeprHH - K Bi HO OCHOBe !13IT II I : ~ ~dUo-

/ 2/ 
T bl 

nony'leHHblB 9 HeprHB a -qaCTHil (Ea ~ H nonHbie nepROilb l nonypac nau <.~ (T ) 

H30TOnoe Bi 1 8 TBK >Ke COOTBeTCTBy JOmHe JlHTepaTypHble .0.8HHbl e npHB9ll9Hbl B T a611HU9 . 

Ea Mae T (MHH) 

HacT, pa60Ta JlHT, ABHHblB HacT, pa6, JlHT, LI 8 HHbl e 

199m 5,47:t_O,OB
111 

25:t_5
111 

Bi 5,481:t_0,006 
5,52:t_0,02

121 
24,70:t_0,15 

24,4:t_0,5
121 

201m 
5,15+0,06

111 
62:t_8

11 1 
Bi 5,240:t_0,006 

5,27:t_0,02
121 59,l:t_0,6 • 

52:t_:.!
121 

06Hapy >KeHH bie nHKH nonouHeeoll ljlpaltlli!H (pile. 2) no a HepruHM lt n c pnona M nony -

p a Cll8.0.8 MO>K HO OTH8CTH K H3B9CTHbiM H30TOfl8M Po 
204 210 205,206 p 208 

9 He prH l\ Po Po , Po H o 
205 , 206 

Po noHenHeTCH H a -uany"'eHHe npHMBCH 

, 8 HMeHHO , 8 n op n!lK8 y6 hi B8 lOliHlX 

. He HCKilJOl.J e Ho, T.fT O A nH KC 

Bi
201 

m • H c cneJlooaHI! e a 

cneKTpa ¢paKI!IIH Po ll03BOnHJIO OU8HHTh OTHOCHT8JlhHY10 HHT8HCHBHOCTb OY 8 Hb Cn86b i:X 

a -nHKOe Po OCTaewHXCH eo ¢paKOHH Bi H T8KHM o6pa30M ODpC!lBJlKTb 9 11BprRH 

a -'!aCTI!Il H nepKOilbi nonypacnana H30Tonoe encMyTa 6 o nee TO'IH O, 

5 



Bo <jlp8J<UHH Bi no.upo6Ho Hccne.uos8n8Cb o6n8CTb 3HeprHll 4,9 -5,2 Mas. B aToll 

200 
o6n8CTH senHCb nOHCKH a -H3ny'leHIUI H3 OCHOBHOro COCTOS!HHS! Bi ( T )I= 35 MHH) 

W2. 141 
H H3 M8T8CT86HnbHOro COCTOS!HHS! Bi (T )I = 30 MRH) • a -p8Cn8.U B 3THX cny'I8!1X 

MO>KHO 6binO O>KH,ll8Tb, HCXOll.SI H3 38BHCHMOCTH 9BeprHH OT MSCCOSOI"O qn:cna. 0119HKB, 

CD,enaHH8SI HB OCHOB8HHH 3KCnepHM9HTBnhHbiX .llBHHbiX, ITOny'leHHbiX npH H3M9p9HHH HCTQq-

HHKOB IV R V , noKaaana , 1JTO ecnu TaKoe a -HanyqeHRe cymecTsyeT B .U8HHOM 

HHTepaane 9HeprHfi , TO OTHOWeHHe 

o6ny'leHul< , 

a -HHT8HCHBHOCTell, 3KCTp8UOJIRpOB8HHbiX H8 KOH8U 

10 ( 3i *) 

1
0

(Bi10Im ) 

-2 
~ 10 

r.ue X 0603H8'188T OCHOBH08 COCTOS!HH8 R30TOU8 200 HnR 30-MHHYTHOe M8T8CT86HnbHOe 

COCTOS!HHe H30TOn8 i02. 

VIa cp8BHeHHst .U8HHbiX T86nnuhi BR.UHo, 'ITO peaynbT8Tbi H8CTostmell p860Thi 6nH3KR 

/I I 121 
K peaynbT8T8M p860T R 0 HO OmH6KR HOBbiX pe3ynbT8TOB M8Hbme. nony'leHH8S! nnst 

. 109m 
nepHO.ll8 nonyp8CU8U8 B1 B8JIR'IHH8 24,70 :!:_0,15 MHH 38M8THO OTnH'I88TCS! OT 6nR3KOrO 

- 199 /2/ 
nepuo.u8 e -38XB8T8 Bi 27;!:.1 MRH • 3TOT <jl8KT _nonTseplKn8eT cymeCTBOB8HHe 

naoMepnoro cocTostHHst y Bi 
199 

AsTOpbi Bhip8lK8JOT rny6oKyJO 15n8ron8pHOCTb K • .H.rpoMosy, pyKosonnTemo oT.uen8 

st.uepaoll cneltTpOCKOnHH H p8.UROXRMHH n.Hn OVI.HVI 38 non.ueplKKY p860Tbl, B.A.BHKHHy 

n A.TpoH 38 noMOmb npR H3MepeHRS!X, M.M8XYHK8 11 l:.!JKy l:.!JKH- C!!Hb 38 noMomb B H8'18nb

Holl CT8URH p860Tbi, AsTopbi 15n8ron8psrr 3.Pynn 38 p8C'IeT nep11onos nonyp8cn8na MeTo

.UOM M8KCRM8nbHOrO Up8B.UOUO.U06RSI, 

nuTep8Typ8 

1. D,H.Templeton, I .Perlman. Phys, Rev., 11, 1211 ( 1948), 
H,M,.Neurnann, ),Perlman, Phys, Rev., 1§, 191 ( 1950), 

2. A.Siivol.a, P,Ka ura nen, B,Jung, J,Svedberg, Nucl. Phys,, g 449 ( 1964), 

3. D,C,Dunlavey, G,T,Seaborg, Phys, Rev., ~ 757 ( 1952 ). 

4. CM. B , illKenenoB E.C., neKep n.K., Ceprees B.O., CxeMbl p8Cn8.U8 P8UH08KTHBHbiX 

stnep A::: 100. Vla.u. AH CCCP, 1963 ', 

5. F,Nelson, T,Murase, K,.A,Kraus, .l, Chrorrat., g 2, 503 ( 1964), 

6 , J,Mahunka, T,Lakatos, T,Fenyes, Atomki Kozlemenyek, V, 65 ( 1963), 

7. A,Siivola, Ann, Acad, Sci, Fennlcae, Ser, A,~ Physic">., no, 109, 1 (1962 ). 

8. A,Rytz, Helv, Phys. Acta ., ].i, 240 ( 1961). 
PyKonncb nocTynHn8 B H3.U8TenbcKull OTnen 

24 S!HB8pst 1966 r, 
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Pac. 2. XapaKTepabrl! a-c neKTp ¢paKD:HH Po • HaMepeaae aa'laaanoch 'lepea 5,5 'lacon 
nocne OKOH'IB.HBSI 79-MHHYTHOrO o6ny'leHB>l. 


