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This paper describes two beta decay experiments performed at the CERN/ISOLDE mass separator. The struc-
ture of “*Kr has been studied using a total absorptioepectrometer (TAgS). The measured Gamow-Teller
strength is presented and compared to HFBCS+QRPA calculations>*Naedecay is also presented. The
structure of thé®*Mg daughter nucleus is compared to shell-model calculations, showing for the first time an
inversion of states in the A35 mass region.

1 Introduction high resolutiony detectors as well as a set of low energy
neutron counters.
The study of beta decay gives informations on fhdecay
process itself as well as on nuclear masses and on the prop- ] ]
erties and structure of the nuclear states populated in the de2 Krypton |sotopes in the N=Z, A~70
cay. region
In allowed cases, the beta decay process is governed byrpe ,\Eg'% 70 mass region has been the object of nu-
simple operatorsg. for a Gamow-Teller transition and merous studies, concerning nuclear deformations, shape co
for a Fermi transition. In the case of Gamow-Teller tran- eyistence and pairing. Theoretical calcultations show that,
sitions, a good description of the groun_d state of the par-j, this region, near the proton drip-line, a large part of the
ent nucleus and the states populated in the daughter nugamow-Teller resonance may be located below the ground
cleus should provide a good value of the beta Gamow-tellersiate of the parent nucleus. Thus, it is interesting to study
strength,Bar. This strength can be expressed as follows:  the 3-decay of nuclei in this region, since an oblate-prolate
) shape transition is Eredicted [1]. Hartree-Fock + QRPA cal-
Bar = 97,24| < fllo.r|li > |2 Cula'qons_ show fo_|7 Kr a strong dependan_ce of B(GT) on
v multiparticle-multihole excitations. Following the study of
the 75Sr 3 decay by Miek et al. [2] showing a strong in-
whereg, and gy are the weak interaction coupling con- dication for a prolate deformation in the ground state, we
stants. The experimental determination of this force is not have decided to the investigaté& "SKr 3-decay using the
straightforward, its value being the difference between the TAgS spectrometer. The Kr isotopes have been produced ai
intensity of a transition populating a state and the intensity the CERN/ISOLDE mass separator using a 1.4 GeV proton
of the transition which depopultates it. Germanium detec- beam on a 43 g.cm2 Nb target. Spallation products were
tors are commonly used to measure these intensities but théonized using a cold plasma ion source. The production rate
beta feeding at high excitation energy is often fragmented obtained was typically from ¥0to 10° atoms per second. A
over many states and the deexcitation of these states ofterf.5 cm hole is drilled in the Nal cristal, perpendicular to its
proceeds via high energyrays. This leads to large system- axis allowing to install the collection point of radioactives
atic errors in the determination @r. Thus we have de-  species at the center of the scintillator and to place additonal
cided to use a total absorption gamma spectrometer (TAgS)detectors. In the present study, we have used a Ge-Ge tele
resulting from a collaboration between the CERN (Switzer- scope for X andy detection and a plastic scintillator for the
land), the IReS (France), the university of Madrid (Spain), detection of3 particles. TAgSy coincidences have been
Valencia (Spain) and Surrey (UK). This detector consists recorded with 1% efficiency at 1.33 MeV, TAg&€oinci-
of a Nal(Tl) monocristal (38X38 cm), manufactured 8y  dences with 20% efficiency and TAgS-X coincidences with
Gobain Crystals and detectordts resolution is 5.5 % at 4% efficiency at 9 keV. The TAgS works as a sum spectrom-
1.33 MeV and its efficiency is close to 90 % over the whole eter: instensities of the observeerays directly reflect the
Qrc window open in our studied decay. feeding of excited states populated in the decay of the par-
In this paper, we also present results on neutron-rich nu-ent nucleus. The response function of the detector has beel
clei in the island of inversion. For this study we have used measured using known sources and used to determifi the
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Gamow-Teller strength in the studied nuclei. Details about
the detection system as well as a complete description of the
analysis method can be found in E. Poirier et al. [3]. Fig. 1

0.25 e
0.225 theory (oblate)
0.2 experiment

0.175
0.15
0.125
0.1
0.075
0.05
0.025

B(GT) (g“A/4m)

0.25 \ \ T T
0.225 — theory (prolate
0.2 e experiment
0.175
0.15
0.125
0.1
0.075
0.05
0.025

B(GT) (g“A/4m)

E (keV)

Figure 1. Experimental Gamow-Teller strength distributioff'idr
and the corresponding HF+BCS+QRPA calculations.
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Figure 2. Accumulated GT strength TAKr as a function of the
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shows the Gamow-Teller strength TAKr and the corre-
sponding HF+BCS+QRPA calculations and Fig. 2. shows
the accumulated experimental Gamow-Teller strength [3]
compared to HF calculations. These results may indicate
a mixing of configurations in this isotope.

3 The island of inversion at N~21,
A~33

Indications for an inversion of the shell-model states at
N=21 have been observed for the first time by Thibault at
al. [4] in neutron-rich isotopes near A=32. Hartree-Fock
calculations as well as Shell-Model investigations success-
fully describe binding energies in nuclei of this region if they
suppose deformed nuclei in their ground states. In this mass
region we have studied the structure®®kg populated by
the33Na 3-decay. The studied isotopes have been produced
at the CERN/ISOLDE mass separator using a 1.4 GeV pro-
ton beem impinging on a 46 g.cm UC, target. The re-
sulting atoms were ionized on a tungsten surface ionization
source. The target and source system was optimized to ob-
serve short-lived species (5**Na~ 8ms). The production
yield for 33Na was 2 atoms per second. The activity was
put on an aluminized mylar tape and a tape transport system
allowed to move periodically the tape to avoid long lived
daughter nuclei accumulation. In this experiment, we have
used a plastic scintillatoY = 70%) for the detection of
particles at the collection point, two large volume germa-
nium detectors allowing to recoygl— v ands — v — « coin-
cidences, and low-energy neutron counteys:(= 15%) for
6 —n andf — v — n coincidences.

In this experiment, we have measured thlla period,
t1/2 = 8,0(3) ms, which is in very good agreement with pre-
vious studies [5]. The first decay scheme of this nucleus has
been built. Absolute intensities gftransitions and the neu-
tron emission probabilities have been measured in order to
obtain thes branching ratios of?Na— 33Mg and the corre-
sponding logft values [6]. Thé feeding of the ground state
of 33Mg (allowed transition) indicates that its spin-parity is
J™is 3/2F. These results have been compared to F. Nowacki
shell-model calculations showing that this ground state is
built on a 1 particle - 1 hole excitation.

This study shows the first observation of an inversion of
states in this region.
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