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Boraaaoa ll.ll., Bo6op>Kan H., lleMioRHOB A.B., 

KapaayxoB B.A., f!_&TPOB n.A. 
0 pacnaae nerqaAmax aaoTonoa py6HAHR 

--I 

P6 - 8497 

Hcnon..aoaancH Macc-cenapaTop B3MC-2, pa6oTaJOmaA Ha nyqKe 
UHKnOTpOH8 T51lK9nbiX HOHOB 011.SI'I1. npH o6nyqeHHH MKID9HH H3 SOQ 
nyqKOM 32 S BbiAenSUIKCb nerKHe aaoTonbi py6KAKR. YroqaeHbl apeMeHa 
>KK3HH 75 Rb H 76 Rb, H3MepeHbl cneKTpbl y -nyqeA, conpOBOlK-
A81011lHX {3 -p8Cfi8A 9THX H30TOfiOB, aenaeTC51 Bb!BOA 0 CnHHe 

76Rb. 

flpenpHHT ~,IPIHeHHOrO RHCTIITYTB IJiepHWX Rcc.te.Q011811111. 

,lly6ua, 1974 

Eogdanov D.O., Voborzhil I., 
Demianov A.V., Karnaukhov V.A., 
Petrov L.A. 

P6 - 8497 

On the Decay of the Lightest Rb Isotopes 

:Mass-separator B3MC-2 operating in the JINR cyc
lotron heavy ion beam, was used. Li5(.ht isotopes of Rb 
were separated when bombardin9 the Cr target with the 
32 S beam. The lifetimes for 75Rh and 76 Rb were determined 
more accurate, and y~ray spectra, following the {3-decay 
of theses isotopes, were measured. A conclusion is drawn 
about the 76 Rb spin. 

PrepriDt. Joint Institute for Nuclear Research. 
Dubna, 1974 

B uacTOJIIQeii pa6oTe npe.IJ;cTaBJieHbl pe JYJILTa Tbl uccne

,IJ;OBaHBJI {3 -pacna,IJ;a B30TODOB py6B.IJ;BJI C MaCCOBbiMB 'IBC

naMB 76 u 75. 0TuocuTeJILHO nepHo.IJ;a nonypacna,IJ;a 76 Rb 
B JIBTepaType HMeiOTCJI DpOTBBOpe'IBBble ,IJ;aHHble /OTJIB'IaiO

IQHeCJI 6onee 'I eM B 2 paJa/ /I ·21. CneKTPLI y - ny'leii, 

conposo~aiOIQHX pacna.IJ; :nux BJOTonoB, .IJ;O cux nop ue 

BJMepJIJIBCL. HaMB yTO'IHeHbl BpeMeua >KB3HB 3TBX BJo

TonoB, DOJiy'leHLI CDeKTpLI Y -ny'leH. B pe3yJILTaTe DOCJie,IJ;

HBX B3Mepeuuii .IJ;enaeTCJI JaKJIIO'IeHue o cnuue 
76 Rb. Oue

ueua BepxHJIJI rpauuua BepoJITHOCTB ucnycKaHBJI JanaJ.IJ;LI

BaiOIQBX DpOTOHOB 3TBM JI,D;pOM. 

3KCHEPHMEHTAJihHA.R METO,li.HKA 

H30TODbl py6B.IJ;BJI nonyqanucL n~u o6ny'leHBB Mumeuu 

1- 2 Mz/cM 2 I B3 o6orameuuoro ° Cr /- 90U/o/ uouaMB 
32 S /190 M3B/, ycKopeHHLIMB Ha UBKJIOTpOHe Y-300 

OHJIH. ,li;JIJI Bbi.IJ;eJieHBJI B30TonoB c ,IJ;aHHbiM MaccOBbiM 

'IBCJIOM BCDOJIL30BaJICJI li3MC-2 - Macc-cenapaTop Ha 

ny"'Ke TJI>KeJILIX uouoB 131. MumeHL B 3TOM cenapaTope 

paCDOJIO>KeHa B Henocpe,IJ;CTBeHHOB 6JIB30CTB OT BOHHOrO 

BCTO"'HBKa. Pa.IJ;BOaKTBBHble DpO.IJ;YKTbl peaKUBB BLIJieTaiOT 

B3 MBWeHB 3a C'leT BMDYJILCa, nepe.IJ;aBaeMOrO 6oM6ap,D;Bpy10-

IQeii: 'laCTBUei, B DpOHBKaiOT BO BHyTpeHHIOIO DOJIOCTL BOH

HOrO BCTO"'BBKa qepe3 TOHKOe OKHO /TaHTaJI, 2 MKM/. Hc

DOJIL30BaJICJI BOHHbiB BCTO"'HBK C DOBepXHOCTHOB BOHBJa

UBei, onucaHHblii B pa6oTe 131 . HoHBJaTop npe.IJ;cTaBJIJieT 

C060B CTaKaH B3 BOJIL!I>paMa, KOTOpblii: B ,IJ;aHHbiX 3KCDepu

MeHTaX HarpeBaJICJI 3JieKTpOHHOB 6oM6ap,D;HpOBKOB .,IJ;O 

2200°C. B 4>oKaJILHoii nnocKOCTB cenapaTopa pacnonara

nocL .,IJ;eTeKTBPYIOIUee ycTpOii:CTBO, BKJIIO"laiOIUee Ge(Li) y 
CDeKTpOMeTp /"'YBCTBBTeJI~HLIB 06'LeM 23 CM 3 , pa3pemeuue 
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4,0 K3B ,IJ,JUI y -nyqe:ii 
60 G> /, noaepxuocTuo-6ap~:.epuble 

~-c'leT'IHK H llpOTOHHbiH ,IJ,eTeKTOp. ~JIR KaJIH6pOBKH cena

paTopa no MaccaM H3Mepsnac~:. 3aBHCHMOCTJ:. ~ -cqeTa OT 

uanpJI)KeHHOCTH MarHHTHOrO llOJIJI, KOTOpas npe,IJ,CTaBJIRJia 

co6o:ii KpHBYIO C 'leTKO Bblpa)KeHHbiMH llHKaMH, COOTBeTCTByiO

IIlHMH perHCTpan;HH H306ap C onpe,IJ,eJieHHbiMH 3Ha'leHHRMH 

Maccoaoro 'IRena. 

IlpH Bb16paHHOM pe)KHMe HCTO'IHHKa ~ -aKTHBHOCTb B 

~OKaJIJ:.HOH llJIOCKOCTH npaKTH'IeCKH n;eJIHKOM onpe,IJ,eJIRJiaCb 

H30TonaMH Rb. Ilo3TOMY ,IJ,JIR ycTauoaneuus 3Ha'leuu:ii Mac

COBbiX 'IHCeJI, COOTBeTCTBYIOID;HX llHKaM B KaJIH6pOBO'IHOH 

KpHBOH, 6b1JIO ,IJ,OCTaTO'IHO npOCTOro H3MepeHHR nepHO,IJ,OB 

llOJiypacna,IJ,a ,IJ,JIR Ha,IJ,e)KHO H3y'leHHbiX H30TOUOB py6H,IJ,HR. 

JiblcTpo,IJ,eiicTaue MeTO.IJ.HKH onpe,IJ,enseTcs B uaweM cny

qae CKOpOCTbiO ,IJ,H~Y3HH H CYMMapHbiM apeMeHeM a,IJ,cop6-

D;HH aTOMOB py6H,IJ,HR Ha llOBepXHOCTH HOHH3aTopa. Ilpoae

,IJ,eHHble H3MepeHHR llOKa3aJIH, 'ITO cpe,IJ,Hee BpeMJI BbiXO,IJ,a 

H3 HOHHOrO HCTO'IHHKa ,IJ,JIR py6H,IJ,HR COCTaBJIReT 10 - 15 CeK 

npu pa6oqe:ii TeMnepa Type. 

PE3YJihTATM H3MEPEHHH 

Py6uouu- 77 

Ilpu uacTpoiiKe Macc-cenapaTopa ua Bbi,IJ,eneuue Maccbl 

A = 77 a cneKTpe y - nyqe:ii c 3aMeTHbiM BbiXO.llOM ua6JIIO

,IJ,aiOTCR TOJibKO JIHHHH, CBR3aHHble C pacna,IJ,OM 77 Rb H ,IJ,O-

77 
'lepuero R,IJ,pa Kr. HX 3HeprHH H OTHOCHTeJIJ:.Hble HH-

TeHCHBHOCTH XOpOWO COrJiaCyiOTCJI C pe3yJIJ:.TaTaMH llO,IJ,po6-

HbiX uccne,IJ,oaauu:ii pacna,IJ,a 3THX JI,IJ,ep /4-6/. Ilonyqeuu~a~e 
pe3yJIJ:.TaTbl ,IJ,JIR 77 Rb B cpaaueHHB c HMeiOID;HMHCR ,IJ,aHHbiMH 

npuae,IJ,eHbl a Jla6A. 1. To'IHOCTJ:. onpe,IJ,eneHHJI 3Hepru:ii uu

TeHCHBHbiX y -nHHHH - ± 0,5 K3B, TO'IHOCTb B onpe,IJ,eJieHHH 

OTHOCHTeJIJ:.HbiX HHTeHCHBHOCTe:ii - 20~. 

~JIR Y.IJ.06CTBa cpaBHeHHR OTHOCHTeJIJ:.Hble HHTeHCHBHOCTH 

Y -nyqe:ii, B3RTble H3 pa6oT /S,6/, npHBe,IJ,eHbl HaMH K BH,IJ,y, 

npH KOTOpOM BbiXO,IJ, y -JIHHHH 178,9 K3B C'IHTaeTCR paa

HbiM 100. 
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0TCYTCTBHC. B ,!Uiana30HC 3HeprHH 60-700 K3B Y -nu
HHH, ue CBJI3aHHbiX c pacna~oM 77 Rb H 77 Kr , no3BOJIJieT 
3ai<JIIOqHTb, qTO BbiXO~ H3 HCTOqHHI<a CTpOHUHJI, I<OT~biH 
Tai<>Ke o6pa3yeTCJI npu o6nyqeuuu 5° Cr uonaMH S, 
HCBCJIHI<. KpoMe TOro, B pe3yJILTaTe cpaBHCHHJI CO CllCI<Tpa
MH coce~uux H3o6ap /A= 75; A= 76/ cne~yeT, qTo npHMecu 
coce~uux Mace npeue6pe)I(HMO MaJibl. 

Py6uouii- 76 

Uepuo~ nonypacna~a 3Toro H30Tona H3Mepanca B pa6o
Tax /l,2 I. B nepaoii pa6oTe H30Ton CHHTe3HpoaancJI B peai<
UHH (160, 3n ). Macc-cenapauua ~JIJI Bbl~eneuua H30Tona 
ue npHMenanacb. liblno nonyqeuo Tv.z = /1,5± 0,1/ MUH. 
llo3~uee 76 Rb 6bln nonyqeu B peai<UHH rny6oi<oro pac
~CflJICHHJI npOTOHaMH HTTpHJI H Bbi~CJIJIJICJI Macc-cenapa
TOpOM "H.30JIL~a" 121. 3uaqeuue nepuo~a nonypacna~a oi<a-
3aJIOCb paBHbiM /36,8± 1,5/ C. 3TO CYIUCCTBCHHOe paCXO)I(· 
~CHHe MOrJIO 6b1Tb CBJI3aHO C B03MO>KHbiM CYIUCCTBOBaHHCM 
H30Mepa 76 Rb c nepuo~oM nonypacna~a 1,5 MUH, I<OTopbl:ii 
o6pa3yCTCJI B peai<UHJIX C TJI>KCJibiMH HOHaMH, HO He llpOJIB
JIJICTCJI npu nonyqeuuu py6H~HJI BTOPbiM cnoco6oM. Hawn 
H3MepeHHJI noi<a3anu, qTo Tai<oro H30Mepa y 76 Rb neT. 
llepuo~ nonypacna~a {3- ai<THBHOCTH oi<a3ancJI paBHbiM 
/39,1±0,6/ c, qTo CBH~eTenLCTByeT o6 owu6oquocTH pe-
3YJILTaTa pa60Tbl /I/. 

B 111a611. 2 npHBC~CHbl 3HeprHH H OTHOCHTCJibHbiC HUTCH
CHBHOCTH OCHOBHbiX JIHHHH B CllCI<Tpe y - nyqe:ii 76 Rb . 

Oepuo~bl nonypacna~a 3TH X nuuuii coana~aroT B npe~e
nax owu6oi< c H3MepeHHbiM ~JIJI f3 -ai<THBHOCTH. Hau6onee 
HHTCHCHBHaJI JIHHHJI /CCJIH He rOBOHTb 06 aHHHrHJIJIUHOHHOM 
llHI<e/ HMCCT 3HeprHIO 423,5 K:JB H COOTBCTCTByeT 3acene
HHIO 2+ COCTOJIHHJI ~oqepuero Jl~pa 76 1\r /7 ~ 

raMMa-nyqu C 3Heprue:ii OI<OJIO 610 K3B, OTBeqaro~e 
3aCeJICHHIO COCTOJIHHJI 4 +, HC Ha6JIIO~a10TCJI C TOqHOCTbiO 
~0 2~ OT HHTCHCHBHOCTH JIHHHH 423,5 K3B. 

no oueui<e CHJIOBOH cllYHI<UHH f3 -pacna~a 76 
Rb' npoae

~euuoii B 1~1 
, cne~yeT, qTo 3TO a~po ucnbiTbiBaeT pa3-

peweuubl:ii raMOB·Tennepoaci<Hii nepexo~. H.uTeucuauoe 3a
ceneuue COCTOJIHHJI 2 + H OTCYTCTBHC 3aMeTHOrO nepexo~a 

6 

l 

I 

Nr ~""" 77 
x1031 Rb 

3 179 

2ll 77Kr 

130 

I77Kr 

146 

2 

100 

77Rb 

76Rb 

424 

200 

511 

300 KAHAAbl 

Puc. 1. CneKIIIQ za.w.wa-Ay'leii, conpoeoxoaiOUIUX 6e111a- pac
nao u3olllonoe 77 Rb u 76 Rb /(JoH er.r'lllleH/. H3o111onr.1 er.roe
AeHbl c noMOUI r.10 Ii3MC- 2 - .wacc- cenapa111opa Ha ny'IKe 
111JIJICellbiX UOH06. 
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B 4 + orpaHHqHBaeT 3HaqeHHJI CnHHa 
1+H 2+. 

76 Rb BeJIHqHHaMH 

PacqeTbl no MaccoBbiM cllopMyJiaM noKa3biBaiOT, qTo 
3HeprHJI 3JieKTPOHHoro JaxsaTa 76 Rb npeBblwaeT 3HeprHIO 
CBJI3H npoToHa B 76 Kr. TaK, H3 pa6oTbl 181 , 3TO npesbl
weHHe paBHO 3,57 M3B, n03TOMY B03MO)Kif0 HCnyCKaHHe 
3ana3.n;biBaiO~Hx npoTOHOB. O.n;HaKo HaM He y.n;anocL o6Ha-

. 76 Rb PY:lKHTb 3TY BeTBb pacna.n;a . llonyqeHHaJI 3KcnepH-
MeHTaJibHaJI BepXHJIJI rpaHHIJ;a npOTOHHOH BHJIKH COCTaBJIJieT 
j-.::; 1,0.10-6. 

Py6uouu-75 

3TO CaMbiH JierKHH Ha,IJ;e>KHO Bbi,IJ;eJieHHbiH HaMH H30TOn 
py6H,IJ;HJI. ~JIJI ero nepHo.n;a nonypacna.n;a nonyqeHo 3Haqe
HHe, paBHOe /17,6± 1,6 I c, B npe.n;enax oWH6oK cosna.n;aro
~ee c H3MepeHHbiM B pa6oTe /2/. B .n;Hana3oHe 3HeprHi 

60 - . 700 K3lJ qeTKO Bbi,IJ;eJIJieTCJI TOJlbKO O,IJ;Ha y - JIHHHJI, 
CBJI3aHHaJI c pacna.n;oM 75 Rb c :meprHei 178,8 ± 0,5 K3B. 

ABTOpbl 6naro,IJ.apHbl aKa,IJ;eMHKY r .H.'I>nepoBy 3a no.n;
.n;ep>KKY pa60Tbl, rpynne 3Kcnnya Tan;HH U.HKJIOTpoHa 3a o6ec
neqeHHe o6nyqeHHi, B.r .Cy66oTHHY - 3a noMO~b no 3JieKT

poHHKe. 
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