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fypa'l X., Ka6a'!eHKo A.rr., Kyaaeuoa H.B., -r:apaHTHH H.H. P6 - 7236. 
41' 

EeTa-pacnaa CI 

41 
HccneAoBaH 6eTa-pacnaA Cl c noMomhro Macc-cenapaTopa 

3MCHAITTH Ha miHHH c UHKnoTpOHOM T.IDKenhiX HOHoa. HaoTon 41 CI no
ny'!ancn a peaKUHH TpexHyKnOHHOii nepeAa'IH1 8 

z:Ta(
4 ~r, 41 CI). HaMepeHhi 

M8KCilM8llhH8li 3HeprHSI 6eTa-'laCTHU ll llOllH8li 3Heprnn.6eTa-pacnaAa, 
KOTOpb!e paBHhl COOTBeTCTBeHHO. 3,80 ::!::.. 0,15 H 5,67 :!:: 0;16 Maa. 
ITepHOA nonypacnaAa 41 CI cocTaanneT 34::!::..3 ceK. ITpHBeAeHa cxeMa 
pacnaAa aToro H30Tona. 

flpenpHHT 06'beAHHeHHOrO HHCTHTyTa ll~epHblX HCCJie~OBaHHlt 

,fur6Ha, 1973 

Gurach Kh., Kabachenko A.P., 
Kusnetsov I.V., Tarantin N.I. 

Beta-Decay of 41 ct 

P6 - 7236 

41
Ct beta-decay is studied using the mass-separator 

3MCHAITTH on-line with the heavy ion cyclotron. The 41 CI 
isotope was produced in the three-nucleon transfer reac
tion 181 Ta(4oAr, 41 Ct). The maximum energy of f3 -particles and the 
total one of f3 -decay were measured to be. equal 3. 8 0+0 .15 
and 5.67+0.16 MeV, respectively. The 41 cr half life-is 
of 34+3 sec. The decay mode of this isotop is given. 

Preprint. Joint Institute for Nuclear Research. 
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(0 1973 061teOUHeHHhll'l UHCJfUJIYIIr JfOepHhiX UCCJteOOBaHuii ,l(y6Ha 

Beeoe11ue 

B pa6oTe Apnoxa. H .n.p. /1/ 6vmo noKa3aHo, "'TO 
41 . 7 . 

Cl HMeeT BpeMH )f(H3HH 6om.me 10- ceK. llpe.n.cKa3aHHe 
41 . . 12! 

OTHOCHTenhHO MaCChi Cl, · C)].enaHHOe rapBeeM H )].p. 
a TaK)f(e · OTCYTCTBHe 3KCnepHMeHTanbHbiX . .II.aHHbiX 0 Macce 

. 41 ' . . 
H pacna.n.e Cl CTHMynupoBanH HaCTOH~YIO pa6oTy. 

Memoowca 3KcnepuMeHma 

Pa6oTa BhlnonHeHa c ucnonh30BaHHeM 3neKTpoMarHHT
uoro Macc-cenapaTopa 3MCHAllTH IJI, pa6oTaiO~ero Ha 
nHHHH C 310- caHTHMeTpOBbiM UHKnOTpOHOM T JI)KeJJhiX HOHOB 

OHJIH. 
·H3oTon 41 Cl nonyqancH npu B3aHMo.n.eiicTBHH ycKopeH

HhiX HOHOB 40 Ar+7 /"7290 • M3B/ C TaHTanOBOH MHllieHhiO. 
TaHTanoBaH MHllieHh TOniUHHOH 20 MKM 6hina ycTaHOBneHa 
B. OKHe ra3opa3pH)1.HOH KaMl~bl HOHHOrO HCTO"'HHKa Macc
cenapaTopa. · ToK. uoHoB Ar +

7 
Ha MHmeHH cocTaJ:!nHn 

B cpe.n.HeM 1 MKa. CenapupoBaHHhie npo.n.yKThi H.n.epHhiX 
peaKUHH c onpe.n.eneHHhiM MaccoBhiM qucnoM co6upanucb 
Ha npueMHHK - aniOMHHHeByiO $onhry 'tonmHHOH 100 MKM. 
Henocpe.n.cTBeHHO 3a npueMHOH $onhroii pa3Me~anHCh {3- H 
y- )].eTeKTOpbl. )l;eTeKTOp {3 -qacTHU .COCTOHn H3 nnacTH
·qeCKOrO CUHHTHnnHTopa Ton~HHOH 0,5 MM H .n.uaMeTpoM 
35 MM H KpHCTanna CTHnhfieHa pa3MepoM 70. X 70 MM, 
pa6oTaiOmux B coBna.n.eHHH. Kanu6poBKa f3 - cneKTpoMe'rpa 
no _3Hepruu BhmoJTIIHnach c noMo~~ro H3nyqaTeneii f3 -qacTHU 
H3BeCTHhiX. 3HeprHH B TeX )f(e 3KCnepui-ieiJ.TanhHhlX ycnoBH- . 
HX, "'TO H. npH H3MepeHHH {3-cneKTpa 

41 
Ct.Kanu6pOBO"'Hhie 

HCTO"'HHKH C H3BeCTHbiMH rpaHH"'HhiMH 3HeprHHMH /
4 

,Sf 

3 



38 39 . p -qacTuu CJ /4,81 ± 0,05 M3~/, CJ /3,45_ ±R,02 l\13n/ 
nonyqaJIHCh TaJ<)KC npu B3aHMOACHCTBHH HOHOB Ar C TaH
TaJIOBOH MHIIICHhlO. . 

B H3MepennRx P-y connaAenuii ucnonL3onanncL nna
CTH'Ieci<uii P ·ACTCI<TOp H CUHHTHhJIRUkOHHhlH·y -cnei<Tpo
MCTp C I<pHCTaJIJIOM Na](TJ) · pa3MCpOM 70 X 70 MM. 

41 f'aMMa -u3nyqeuue, conpoBO)KAarornee pacnaA Cl , 
perucTpnponanocL Ge( Li)- AeTei<TopoM o6oeMOM 30 cM3 , 

3HepreTn'Ieci<aR I<anu6poni<a u onpe~~neuue -3~~ei<Tunuo
CTH y -A~TCI<Topa npoBOAHJIUCh no y - nylJaM · 226 Ra /6/ u 
39 

CJ /~/ 3TOT )KC Gq'Li)-ACTCI<TOp BMCCTC CO CUUHTHJI· 
JIRUUOHHhlM y -cnei<TpoMeTpoM ucrtonL3dnancR n 3I<cnepu
MeHTax no ·y- y ·. connaAeHUHM. 

IlepUOA nonypacnaAa 
41 

CJ onpeA enRJICR no' y6LIBaHUIO 
UHTCHCUBHOCTU P •lJaCTUU. 

Pe3yA&mambt 3KC.nepuMeHmoe u o6cyJICOeHUJl 

41 
Ha puc. 1 noi<a3aH rpa~ui< Kropu AJIR CJ n cpanueuuu. 

c rpa~ui<aMu Kropu .nnR 3 9cr u 3 8 Cl, nocTpoenHLIMu · c uc
nOJih30BaHUCM nonpaBOlJHOrO ~ai<TOpa .D:JIR O.JJ:HOI<paTHO 3a
nperneHHhiX nepexo.non. 113- 3a pacceHHUR {3- qacTuu ~1<

cnepuMeHTanLHLie rpa~ui<u Kropu ueci<onLI<O uci<a)KeHLI. 0A-
. nai<o no.no6ue rpa~ui<on .nnH 41cr rpa~ni<aM . ,nnH 3 8 Cl u 

39 . . 
. CJ, nocTpOCHHhiM B OTHOCUTCJihHOM MaCUITa6e, nOI<a3LI-· 

naeT, 'ITO 41CI n o6nacTu .3Hepruii 6onLIIIe. 2 M3n UMeeT 
O.JJ:HY P -I<OMnOHCHTy U Mai<CUMaJILHaH 3HeprUR Q - lJaCTUU · 41 ~ . 

. C! panna 3,8 ± 0,15 M3n .. 

KpunaH pacna.na, 41c1 noi<a3ana na puc. 2. Ilpu 
U3Mepeuuu nepuo.na nonypacna.na 41 cr perucTpuponanucL 
P -qacTUULI c 3Heprueii 6onLIIIe 1,5 M3n, 'IT06LI uci<niO'IUT:b 
nnuRnue pacna.na 4 1Ar. 

IlepuoA nonypacna.na 
41

CJ,. naii.nennLrii MeTo,noM· nau-
MCHLIIIux I<Ba,npa Ton, pa:Beu: T Y2 = 34 ± 3 cei<. ' · • 

Cnei<Tp raMMa-u3nyqenuH, conpoBO)KAarornero p -pac.:. 
na.n 

41 
Cl, u cnei<Tp ~ona U3o6p·a)KeHLI na puc: 3. I13M:epen

HhH~ 3Hepruu Y -nepeXO.JJ:OB XOpOIIIO ·cornacyioTCH C 3HeprUR
MU y -nepexo.n~n no36Y)KAennoro ·1i.npa 41Ar; npune.neniiLIMII 
n pa6oTe 181• 

4 

. \ 
\ 
I 

Ha 'puc. 4 npe.zicTanneuLI pe3ynLTaTLI onLITOB no {3-y
COBIJaACHUHM. Kai< BIIAHO 113. pucyui<a, p - CUCI<Tphl ;B COB ITa

.. ACHUII ·· c y ·JI3nyqeuueM c 3Heprueii Ey ~ 660 X3B H ~
. · . ~ 1100 I<3B ll f3 - cnei<TP 6e3 connaACHHH llMCIOT OJ];HY H_Ty. 

)KC rpauuquyiO 3HepruiO. · 3To o3uaqaeT, 'iTO P -nepexo,nLI 
6 ~Ar -Ha OCHOBHOC ll B03 y)KJ];CHHhiC . COCTOHHHH ' C 3HeprHCll 

)1;0 1100 I<3B OTCYTCTBYIOT. 
B H3MepeHllHX y- y conrra.neuuii . na6mo.nanuci coima

AeHiiH y -rrepexoAa c 3Heprueii-516 I<3B /n I<anane cuuu
TIIJIJIHUHOHnoro CIICI<TpOMCTpa/ C y -nepexo,naMH C :meprueii 
1187 I<3B u 1353 I<3B B I<anane Ge(Li) ~.neTei<T()pa. 3Tu 
pe3yni>TaTI>I rroi<a3LIBaroT, .·'ITO yponenh 4 ~Ar c :meprneii 
1869 I<3B no36y)KAaeTCH npu p -pacna.ne

41ct. •· 
HpeAnaraeMaH lcxeMa pacna.na 41 cr· .· H306pa)KeHa 

ua puc. 5. 3Ta cxe~m cornacyeTCH c rrpuneJlenuhiMll 
~- paj5pTaX /8, 9 / CXeMaMH'pacmi.na no36y)K.JJ:CHHhl~ COCTOH• 
unii Ar • Ha6mo.naeMhiH H36hlTOI< n unTencunuocTR y ~rre
peXO.Il:OB C 3HeprHJIMH 167 IbB ll 516 I<3B MO)KHO o6'bHCHHTh 
·f3 -pacrra,noM 41 Cl na BhiCOI<OJie)Kamne yponnn 

41
Ar,. 3~

~ei<TIIBHOCTh periicipauun y -nepexorion c I<oTopi>Ix",nmi 
Ge (Li) ~ ):(eTei<TOpa IIII3Ka. . . .· 

Ilpe.nno)Keuna.H cxeMa pacna.na u H3MepennaH Mai<cn
ManLHaH 3HepriiH (3 - itaCTHU . 

41CJ ,naiOT BCJIH'IHHY Q p = 

= 5,67 + 0,16 M3B .. 
- 41 

l136LITOI< Macchi cr 1'!. = -27,40 ± o, 16 M3n, rrony-
- . . . 41. !10 

qeUHhlll C HCIIOJih30BaHHCM 3HaqeHUH U36biTI<a MaCChi .Ar / 
1'!. = -33,066 M3B, xopoiiio cornacyeTCH c npe,nci<a3annoii 

· f'apneeM n .rip. /2/ nenJiqnnoii 1'!. = -27,43 M3B. · 
Ilonyqeuuoe 3Ha'Ienue. fg ft< 4,96 ,nnH (3 -rrepexo.na . 

41ct na yponenh · 41Ar : c 3uepr.Heii 1869 I<3B rro3BOJIHeT. 
. . 41 

IIpiinHCaTb OCHOBHOMY COCTOHHHIO · CJ I<BaHTOBhiC xa-
pai<TCpHCTHI<H·J" =( f,+Y: 3TH xapai<TCpHCTHI<H He npo· 

Tnnope'IaT Mo.nenn otlonoqeJ<, cornacuo I<OTopoii 
41cr .non-

. )KCH HMCTh 'I<OH~IirypaUHIO . . 

3 7 
(17 d 2 J' (vf2 ) 4 IIJIU 

1 1 3 2 7 4 
(11s7) (11dT) (v("T), 

-. 

B 3ai<JIIO'Ienne anTophi Bhipa)KaiOT 6naro.napuocTh ai<a
ACMHI<Y r .H.<I>nepoBy 3a nocTOHHHOC CO.D.CHCTBHC B npo
ne,neHJill :nux. 3I<cnepnMeHTOB. ABTop:br · 6naro.napRT TaK)Ke 

5 
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Tpy.11w MelK.IlyHapo.!lHOro cawno· 
3HyMa no fiJK:JHKe BWCOKHX 3Heprai. 
Jlpe:J.!leH, 1971. · 

liHHapHWe peaKUHH a.!lpOHOB npH BW· 
COKHX :JHeprHliX. )ly6Ha, 1971. 

Tpy.!lW VI MelK.!lYHapo.!lHOro CHMno· 
3HyMa no ll.!lepHOH :meKTpOHHKe • 
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726 CTp. 10 p. 07~x. 

192 CTp. 3 p. 76 K. 

. . . 294 bTp:' ; 3 ·p. ··i7 K. 
~- ' ~~! -

-; .... ,_. :~- , __ 

588 CTp. 6 p. ." ... ·:· 

250 CTp. 2 p. 64 K. 

428 CTp. 5·p. 49 x. 

882 CTp. 14 p. 74 'X. 

772 CTp. . 7 p. 69 K. · 

768 CTp. 7 p. 60 K. 

372 CTp. . 3 p. 67 .K. 

564 c:rp. 6 p. 14 K. 

670 CTp ... 6 p: 95 K. 

5Z5 CTp. .5 p. 85 K.· 


