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BETA DECAY OF EXOTIC NUCLEI CLOSE TO100Sn: 94Ag AND 100In�C. Plettnera;b, J. Döringa, L. Batista, I. MukhaaA. Blazheva;
, H. Grawea, R. Kir
hnera, C. Mazzo

hia;dE. Roe
kla, Z. Janase, M. Karnye, M. La CommarafC. Hoffmang, S. Taborg, and M. WiedekinggaGesells
haft für S
hwerionenfors
hung, Plan
kstrasse 1, D-64291 GermanybInstitute for Nu
lear Physi
s and Engineering, Bu
harest, RO-76900, Romania
University of So�a, BG-1164 So�a, BulgariadUniversitá degli Studi di Milano, I-20133 Milano, ItalyeWarsaw University, 00-681 Warsaw, PolandfUniversitá Federi
o II, I-80126 Napoli, ItalygFlorida State University, Tallahassee, FL-32306, USA(Re
eived De
ember 2, 2002)The � de
ay of the proton-ri
h nu
lei 94Ag and 100In was investigatedat the GSI on-line mass separator by using di�erent arrays of Ge and Si de-te
tors, as well as a total absorption spe
trometer (TAS). The preliminaryanalysis of the �

 
oin
iden
es in 
ase of 94Ag 
on�rms the existen
e ofall 
 rays observed in a previous measurement and forms the basis for animproved de
ay s
heme. In the 
ase of 100In, the population of states up tothe 8+ yrast state in 100Cd has been identi�ed from �

 
oin
iden
es. Theexperimental � feeding measured in the TAS is 
ompared to predi
tions oflarge-s
ale shell-model 
al
ulations, whi
h favour a spin and parity of 6+for the 100In ground state.PACS numbers: 21.10.Tg, 23.20.Lv, 23.40.�s, 21.60.Cs1. Introdu
tionExploring nu
lei in the upper proton g9=2 shell 
lose to 100Sn gives theopportunity to observe the phenomena generated by the residual hole�holeproton�neutron intera
tion, resulting in the o

urren
e of spin-gap isomers(e.g. 95Pd, J� = 21/2+ [1℄ and tentatively 94Ag, J� = 21+) [2℄. Betade
ay is a powerful tool to investigate these stru
tural phenomena, and94Ag and 100In nu
lei, although very exoti
, are still a

essible to detailed�

 spe
tros
opy in 
onne
tion with the ISOL te
hnique.� Presented at the XXXVII Zakopane S
hool of Physi
s �Trends in Nu
lear Physi
s�,Zakopane, Poland, September 3�10, 2002.(2439)



2440 C. Plettner et al.2. 94AgThe 58Ni(40Ca,1p3n) rea
tion was used to produ
e 94Ag nu
lei. The4.78 MeV/u 40Ca beam was delivered by the UNILAC a

elerator of GSIDarmstadt. The rea
tion re
oils were stopped inside a 
at
her of a FEBIADB3C ion sour
e, whi
h possesses ex
ellent release properties for silver whilepalladium is strongly suppressed by trapping in the two 
old po
kets [3℄.After ionisation and extra
tion from the ion sour
e, the A = 94 se
ondarybeam was implanted into a tape whi
h moved every 9.6 s. The implan-tation point was surrounded by an array of Si dete
tors [4℄, with a � ef-�
ien
y of 65% and an array of Ge dete
tors, 
omprising a Cluster, twoClovers and two single Ge 
rystals, with a photopeak e�
ien
y of 3.3% for a
-ray energy of 1.33 MeV. The segmentation of the � dete
tor will allow usin the o�ine analysis to reje
t su
h events where positrons and 
 rays hitthe same Ge dete
tor, and thus to improve the peak to ba
kground ratio.Furthermore, the Si dete
tors 
an be used for dete
ting �-delayed protonswhi
h are expe
ted in this 
ase within an energy window of 10 MeV [5℄.Thus, the use of this dete
tor represents a 
onsiderable improvement withrespe
t to the previous experiment [2℄. The total measuring time amountedto a total 
ounting time of 80 h.Events with �
 and �

 
oin
iden
es were sorted and partially analysed.The sum spe
trum of 16 Ge 
rystals (one 
rystal was not used in the presentanalysis) in 
oin
iden
e with positrons is shown in Fig. 1. The positron
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a.Fig. 1. Beta-gated 
 spe
trum measured at mass 94. The transitions labelled withtheir energy in keV belong to the daughter nu
leus 94Pd. The line marked by �n.a.�has not yet been assigned.



Beta De
ay of Exoti
 Nu
lei Close to 100Sn: 94Ag and 100In 2441energy-loss 
ondition was set in the range of 320 to 6080 keV. We improvedthe statisti
s in the �

 matrix by a fa
tor of 3 with respe
t to the previousexperiment [2℄. All the 
 rays reported in [2℄ 
ould be 
on�rmed, in
ludingthe weak 597 and 1545 keV transitions, whi
h makes the existen
e of thetentative 21+ isomer still plausible. As seen in Fig. 1, two transitions wereobserved at 853 and 866 keV whi
h have been assigned to 93Rh from previousin-beam experiments [6℄. These transitions are present also in the proje
tionof the �

 matrix and 
ould be asso
iated with the �-delayed proton de
ayof 94Ag, but 
lear eviden
e is awaited from the proton analysis. The dataanalysis is in progress. 3. 100In100In was produ
ed via the 50Cr(58Ni,�p3n) rea
tion. The rea
tion re-
oils were stopped inside a graphite 
at
her of a thermal ion sour
e whi
hguarantees su�
ient sele
tivity for indium [7℄. After ionisation and extra
-tion from the ion sour
e, the beam delivered by the GSI mass separator wasdire
ted to the Ge high-resolution setup (similar to that dis
ussed in theprevious se
tion) or to the total-absorption spe
trometer (TAS) [8℄. Thehigh-resolution setup 
omprised 12 Ge 
rystals having a photopeak e�-
ien
y of 2.7%. The experimental details have already been des
ribed in [9℄.By inspe
ting �

 data originating from the high-resolution experiment,we 
ould observe the population of states of 8+ (E = 2548 keV) and 6+(E = 2096 keV, 2458 keV) in the daughter 100Cd nu
leus. The issue is howto 
orrelate this information with the spin and parity of the parent state. Ifthe 
-ray balan
e dedu
ed from the high-resolution experiment were used,the resulting �apparent feeding� would be ambiguous, sin
e it in
ludes �feeding and unobserved 
 feeding as well. A more reliable and 
omplemen-tary way to inspe
t the � feeding is to measure the 100In a
tivity in TAS.The pro
edure of deriving the �-intensity distribution from the experimen-tal spe
tra is des
ribed in [10℄. The �-intensity distribution dedu
ed fromTAS is shown in the upper panel of Fig. 2. It is seen from the �gure, thatfor low 100Cd ex
itation energies, where the Ge setup is sensitive, the TASspe
trum is empty. The main part of the distribution is 
hara
terized bya Gamow�Teller resonan
e o

urring at ex
itation energies above 4 MeV,peaking at 6.4 MeV and having a full width at half-maximum of 1 MeV.In order to make some predi
tions with respe
t to the spin and parity ofthe 100In ground state, a 
omparison with theory is needed. Shell-model
al
ulations were performed [9℄ and the results are presented in the lowerpanels of Fig. 2. Assuming a spin and parity of 7+ for the de
aying state,a substantial feeding (10 %) of the 2548 keV 8+ level is obtained, in 
ontra-di
tion with the experimental data, whi
h indi
ate no dire
t population of



2442 C. Plettner et al.the 8+ level. A very small feeding of the 6+ level at 2096 keV is seen in themiddle panel of Fig. 2, whi
h might 
orrespond to the same feeding whi
hwe observe in the experimental TAS spe
trum. Thus, a more likely valuefor the spin and parity of the 100In ground state is 6+.
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Fig. 2. Beta-intensity distribution dedu
ed from the TAS experiment (upper panel),and from shell-model (SM) predi
tions, assuming spin and parities of 6+ and 7+,respe
tively, for the ground state of 100In (lower panels). The experimental un
er-tainties are indi
ated as a shadowed area in the upper panel.REFERENCES[1℄ E. Nolte et al., Z. Phys. A305, 289 (1982).[2℄ M. La Commara et al., Nu
l. Phys. A708, 167 (2002).[3℄ R. Kir
hner, Nu
l. Instrum. Methods Phys. Res. B70, 186 (1992).[4℄ I. Mukha et al., to be published.[5℄ G. Audi, A.H. Wapstra, Nu
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