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Abstract

For the first time, detailed decay-spectroscopic investigations were performed
for the very neutron-deficient N=50 nuclide ®Cd . The ®Cd activity was produced in
spallation reactions between 600 MeV protons and a natural tin target, yielding a
%Cd beam intensity of 10 to 60 atoms per second at the collector of the ISOLDE
mass-separator. By means of y-ray and conversion-electron spectroscopy, 19 transi-
tions were found to follow the f+ /EC decay %Cd — ®Ag. The transitions at 61 and
107 keV were shown to be M1(+ E2) and E2, respectively, and the ®Cd half-life was
measured as 9.2 + 0.3 s. The Q.. value of #Cd is determined semiempirically and is
compared to model predictions together with the measured Q.. values of the N=50
isotones Mo, #Ru, and *Pd taken from the literature. The newiy established decay
scheme of ®¥Cd includes 9 excited states of ®Ag. Four states at 1691, 1861, 2164, and
2544 keV are directly fed by 0t 511 Gamow-Teller beta transitions with a summed
strength of 3.5 tg':. This value corresponds to 25 + 5% of the strength predicted for
the GT transformation of a g,, proton (in ®Cd) into a g,, neutron (in ®Ag ) by the ex-
treme single-particle shell model with pairing. The GT-strength splitting and
quenching, observed for *#Cd, are compared with the corresponding data for lighter
even-even N=50 isotones,I and are discussed with reference to the predictions of
more sophisticated nuclear models. Within the framework to the shell-model, we find
that it is possible to explain qualitatively the observed GT strength distribution and its
total magnitude without renormalizing the free-neutron value of the axial-vector cou-

pling constant.



1.Introduction

The EC/B"' decay of ®Cd is of particular interest for studying the quenching
[1,2] and splitting [3] of the g, = g;, Gamow-Teller (GT) decay strength: The even
N = 50 isotones *Ru and *Pd have already been investigated [4,5] and #Cd is thus the
last one of these isotones on the way to the presently undetectable doubly-closed-
shell nuclide "Sn.

The neutron-deficient nuclide ®Cd is far away from the line of beta stability. Until
now it has been produced in amounts sufficient for spectroscopic investigations only
at ISOLDE. Using this facility, first results on *#Cd decay have been reported by
Elmroth et al. [6]. Their measurements were performed with a plastic f-counter hav-
ing nearly 4n geometry. In the decay of mass-separated sources at A=98, a
B-particle component was observed with a half-life of about 8 s, which was tentatively
ascribed to ®Cd. Some evidence for 61 and 107 keV transitions in *Ag, following the
decay of ®Cd, was obtained later in conversion-electron and y/X-ray studies of A=98
samples, performed in connection with the investigation of Cd decay [7] . In this
study, the half-life of ®*Cd was determined to be 8.1 + 0.5 s.

In the experiment described here, which was entirely devoted to the study of
8Cd, this activity was identified unambiguohsly, the preliminary assignment of the two
above-mentioned transitions was confirmed, and additional y-ray and conversion-
electron data were obtained. A decay scheme is proposed for ®¥Cd, and the semiem-
pirically deduced Q. value as well as the observed GT strength are discussed,
together with relevant data for neighbouring nuclei, in comparison with nuclear-

model predictions.
2. Experimental Techniques

The neutron-deficient isotopes of cadmium were produced by spallation of a
natural-tin target with 600 MeV protons. The ISOLDE facility provided mass-separated
beams of these isotopes with little contamination from direct production of the
isobaric silver nuclei [7,8]. Using these beams, mass-separated samples were col-
lected on a tape and moved to counting stations after fixed time intervals. For *Cd
this interval was 16 seconds.

The maximum production rates for '2Cd, "Cd , and *Cd, normalized to a proton
beam intensity of 1uA, were respectively 10°, 7x10¢, and 40 atoms per second at the
collector of the mass separator. This decrease of the yield with increasing distance
from the line of stability is caused primarily by the decrease of the production cross

section. For #Cd, additionally, the release efficiency from the target/ion-source sys-



tem is lower than for the heavier cadmium isotopes. This is'due to the fact that even
at the highest ion-source temperatures, the diffusion time of radioactive atoms out
of the liquid-tin target is considerably longer than the half-life of *Cd.

The information on ®Cd decay was obtained in two experiments. For the first
one, the detection systems at the counting stations were (a) a mini-orange electron
spectrometer [9] and a 20% y/X Ge(i) detector; (b) an X-ray Ge(i) detector, with an
energy resolution (FWHM) of 500 eV, and a 65% Ge(i) detector. In both arrangements
the detectors were on opposite sides of the transport tape. During the first exper-
iment, the production rate was 10 to 20 atoms per sgcond at the collector. Because
of this low activity level, a close geometry was used. The detection efficiency of the
y-ray detectors was about 10% for the peak of the y-ray energy-dependent efficiency
characteristic, which led to large summing effects. In the arrangement (b), the tape
passed through a thin plastic scintillator covering nearly 4r= geometry. Thus, the y-
and X-ray detectors could be gated with betas. This was necessary in order to be able
to discriminate %Cd y/X rays against the large background present in the ISOLDE ex-
perimental area.

In the second experiment, only y-ray measurements were performed. Com-
pared to the previous experiment, the quality of the y- data was improved. This was
due to the higher production rate of *Cd , which amounted to about 65 atoms per
second, and to the use of an array of four Ge detectors. The standard efficiency of
these detectors was 70, 30, 28, and 23%. In order to reduce summing effects, the first
two of them were covered, respectively, with a 2 mm thick tin absorber and an
absorber consisting of 2 mm thick lead, 2.5 mm thick brass and 5 mm thick aluminium
dics. Moreover, the detectors were further away from the source position compared
to the first experiment, their maximum efficiencies for photo-peak detection being
now between 0.3 and 3%, and a 180° geometry was avoided for all detector pairs.
The reduction of summing compensated in part for the count-rate decrease resulting
from the lower solid angles of the detectors. Some limitation of the results arose
from a contribution of molecular-ion contaminants, especially *8r #Na* . For unknown
reasons, these contaminants were three orders-of-magnitude higher (relative to
%Cd) than in the first experiment.

In both runs, coincidence events were collected on an event-by-event basis,
while the single spectra for all detectors and the beta gated y/X-ray spectra were

collected in an 8 x 2 s multispectrum mode.



3. Experimental Results
3.1 Gamma and Conversion-Electron Measurements

A detailed analysis of all singles and coincidence spectra (see e.g. Figs. 1 and-
2), led to the identification of 19 transitions that follow the ®*Cd — %*Ag decay (see
Table 1). For a few intense y-transitions, the identification is based on the observation
of coincidences with both the silver KX-rays and the annihilation radiation. The as-
signment of weaker transitions results from their coincidence with the intense ones.
The five lines above 1600 keV could be seen only after summing the spectra that were
gated by KX-rays and by the three lowest-energy transitions (see Fig. 2). A-compar-
ison of the y-ray spectra from the first and second experiment allowed us to reject
some lines that resulted entirely from summing of cascading transitions, and to esti-
mate intensity corrections for real cross-over transitions. For this purpose, the
absolute-efficiency curves were used as obtained with standard sources. From the
multispectrum analysis of y-ray intensities, the half-life of *Cd was found to be
9.2+03 s. |

Internal conversion lines were observed only for the 61 and 107 keV transitions
(see Fig. 3). The energies determined for the K and (L + M) conversion lines represent
independent evidence for assigning these transitions to ®*Ag. The K-conversion co-
efficients of the 61 and 107 keV transitions were determined by comparing the
electron/gamma intensities with those measured under identical conditions for M1
transitions at 58.9, 97.4, 111.4, 116.0, 124.7, and 139.7 keV in """1®2Ag [11]. As can
be seen from Table 2, these coefficients indicate the M1(+ E2) and E2 character of the
61 and 107 keV transitions, respectively. The observed K/(L+M) conversion-

coefficient ratios are consistent with these multipolarity assignments.

3.2 The %Cd Decay Scheme

In Fig. 4, a decay scheme of ®Cd is shown that contains nine levels of *Ag and
accounts for all but one of the 19 transitions, listed in Table 1, as well as for the
measured coincidence data. The decay energy Q. used to calculate the log ft values
is discussed in Sect. 4.2.

The four ®Ag levels with the highest observed excitation energies are directly
fed by the EC/,B+transitions with log ft < 4.2. This indicates the spin and parity as-
signment 1. we neglect here feeding of these levels by undetected weak
y-transitions from still higher-lying levels. Such feeding would correspond to beta

branching ratios that are lower than those shown in Fig. 4. For the strongly fed level
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Fig. 1. Spectra of y-rays from the decay of #Cd , recorded in the 70% Ge detector
(26 h of data acquisition). The spectra were gated, respectively, by 61 keV, 107
keV, 347 keV, 625 keV, 776 keV, and 795 keV y-lines measured with the 28% de-
tector. In the spectra gated with 61 keV and 107 keV y lines, the peak structures
observed at 450 keV and 404 keV do not represent gamma.-transitions in '“Ag.
The occurrence of these structures , whose energies correspond to the differ-
ences between 511 keV and the energy of the gate transition, is due to scattering
of annihilation quanta between the detectors. Accordingly, the backround-
subtraction windows on either side of the gate y-ray cause the dips next to these

peaks.
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Fig. 2. Sum of eight coincidence y-ray spectra recorded in the 70% detector, the
gates being set on the silver KX-rays and the 61, 107, and 347 keV y-lines re-
corded in other detectors (26 h of data acquisition). The structures around 164,
225, 404, and 450 keV originate from scattering of annihilation quanta or intense

y-ray such as the one at 286 keV from "Br decay (see also caption to Fig. 1).



Table 1. Energies, relative intensities, and coincidence relations for y-rays following

the %Cd — #Ag decay. One /¥ unit corresponds to 0.0008 per ®Cd decay

Ey (keV) It rel Coincident lines
60.55  (10) 450(20) XAg, 107, 347, 511, 625, 775, 795, 899
: 1098, 1176, 1523

107.28 (10) 560(14) XAg, 61, 347, 511, 625, 775, 795, 899
1124, 1176

347.18 (10) 1000 XAg, 61, 107, 511, 552, 625, 775, 874
1176,1346

551.7  (3) 43(6) 107, 347, 625

624.9  (3) 105(15) XAg, 61, 107, 347, 511, 552, 899

775.6  (4) 60(15) XAg, 61, 107, 347, 511, 874

794.7  (4) 62(12) 60, 107, 347, 511, 899

874.5  (5) 43(8) 347

898.5  (3) 160(30) XAg, 61, 107, 511, 625, 795, 1098

1098 (1) 30

1124 (1) 27(9)

1176.1  (2) 850(30) XAg, 61, 107, 347, 511

1346 (1) 20(3)

1523.0 (5) 44(10) 61, 107

1650 (1)2) 10 |

1996.5 (10)2) 20

2030 (1)2) 20

2229.5 (10)@/P) <ao

2376 (1)2) 15

a) These lines have been observed only in the sum of spectra gated by the 61, 107,

347 keV transitions and the silver KX-rays (see Fig. 2)

b) Not placed in the decay scheme
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Fig. 3. Electron spectrum measured in the mini-orange spectrometer optimized
for recording the K-conversion line of the 107 keV transition (6.8 h of data acqui-
sition). The displayed spectrum covers the energy range between 20 and 123
keV.



Table 2. K-conversion coefficients for low-energy y-transitions following the

8Cd — *®Ag decay

E (keV) Experiment Theory [10]

this work El E2 M1
60.55 1.80 = 0.14 0.57 5.45 1.55
107.28 0.82 + 0.09 0.11 0.87 0.30

10
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Fig. 4. The decay scheme of #Cd. The decay energy is based on the extrapolation
of data illustrated in Fig. 5. The transitions in ®Ag are marked by their y-ray en-
ergiec ... keV and total transition intensities per hundred decays (given in italics).
The latter quantities were calculated from the intensities given in Table 1, using

theoretical [10] total conversion coefficients.
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at 1691 keV the assumption of negligible feeding from higher-lying states seems to
be safe. In the case of the other three 1t levels, this assumption is apparently not
quite so well justified. However, a quantitative estimate of the beta-strength obser-
vation limit and of the corresponding influence on beta branching ratios and log ft
values is not possible, and related effects are therefore neglected in the following
discussion of the decay scheme.

The spin and parity assignments to the 1291 keV state and lower-lying levels are
not rigorous and can be given only in a tentative way based mainly on systematics.
The ground-states of ™Ag, "Ag, and '®Ag have been identified to be 5* [7,11] . If we
assume the same assignment for the ground state of *Ag, the multipole characters
of the 61 and 107 keV transitions (and the nonobservation of a 168 keV line) suggest
that the 168 keV level is 2% The direct feeding of the latter level, presumably by
M1 transitions from the 1+ levels, is compatible with this interpretation. The 107 keV
transition has been placed above the 61 keV transition, which is equivalent to pro-
posing the 4% level at 61 keV, due to the following consideration: if the first excited
state were at 107 keV and had a 3t assignment, then one would have observed ad-
ditional transitions leading to it from levels such as the one at 168 keV. As E2 multi-
polarity of the transitions to the 168 keV state cannot be ruled out, the spin-parity
assignments for the #Ag ground-state, the 61 keV and the 168 keV level might also
be 671, 5+, and 3+, respectively. This would be consistent with the neigbouring
odd-odd isotone *Rh which has a I”=6+ground state [12]. The ®Ag states, situated
above the two lowest-lying levels and fed by transitions from the 1 + states, are pre-

sumably 2 *,
4. Discussion
4.1 Shell Model Calculations

Shell model calculations for the N=50 isotones have been carried out by
Gloeckner and Serduke [13] and Blomqvist and Rydstrém [14] with a #Sr core, and
by Ji and Wildenthal [15] with a "Ni core. However, no consistent shell model de-
scription of N > 50 nuclei close to ™Sn has been given so far, that would enable a
detailed discussion of the decay energies and of the splitting at the GT strength. '

In the present work we have used two recent shell model approximations. In the
first approach (model A) aimed to describe nuclei with 42 < Z< 50 and 50 < N < 57,
a ®Sr core was assumed, i.e. protons were restricted to the p,, and gy, orbit. Neu-
trons were allowed in the ds, , G, 1, @and s, Orbits. For protons the single-particle

energies (SPE) and the two-body matrix elements (TBME) were taken from the sen-
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iority conserving set of SPE and TBME given by Gloeckner and Serduke [13]. The
neutron SPE are taken from levels in #Sr, and the proton-neutron TBME, involving the
configurations 7p,,(dsz Grj2r Sty dy,) and mg,, vds, are derived from the known
multiplets in %Y. For the ng,, vg,, configuration, where no experimental data are
available, the Sussex/Yale set of TBME was used [16] . Further details on the SPE
and the TBME values used will be given in forthcoming papers on '™Sn [17],
wo.102104Cf [18] , and 'Ag [19] .

In a second approach (model B), aimed at N=>50 and 51 nuclei, the p,, and p,,
proton shells were included using a hypothetical "*Sn core. The =f, orbit in this mass
region is the deepest bound one [15] and can hence be omitted. Single-particle en-
ergies and two-body matrix elements were taken from a perturbative treatment of a

realistic nucleon-nucleon interaction [20].
4.2 Discussion of Q.. Values

For the accurate determination of the GT strength, the decay energy Q. for
%Cd ought to be determined with an uncertainty below 100 keV (see Sect. 4.3). In
view of the low production rate, this is a difficult task. An attempt to measure the
end-point energies for the ®Cd positron spectra with the use of a high-transmission
superconducting beta spectrometer failed mainly because the level of molecular
contaminants (see Sect. 2) was too high. Therefore one has to rely presently upon
extrapolating the Q. data available for neighbouring even nuclides.

It is well known that decay energies can be approximated, for locally restricted
areas of the mass-energy surface, by linear dependences upon N, Z, A etc.. We shall
return to the shell-model justification for this linearity in Z or N below. For the
cadmium isotopes with mass number 104, 102, and 100, the decay energies, taken
from [21], [22], and [7], respectively, show indeed an approximately linear depend-
ence on the mass number (see Fig. 5). For ®Cd, the linear regression gives Q=
5286 MeV. Even better linearity is observed for the Q.. dependence on A for the
N = 50 isotones 2Mo, *Ru, and ®Pd (data from [21] ). In this case, the linear Q. value
extrapolation yields 5.369 MeV for *Cd (and 7.274 MeV for 'Sn).

For further analysis of the ®*Cd decay, the average of the extrapolated values,
Q.. = 5.33 MeV, is adopted. Its error is assumed to be A = 0.14 MeV. This is a sum
of contributions from the linear fit A,, = 0.06 MeV and from a systematic deviation
from linearity, which is estimated to be A, ,, =0.08 MeV from applying a linear fitting
procedure to theoretical Q. values (see below) for N =150, Z =150 parent nuclei. In Fig.
5, the shell-model @, values, calculated using shell-model A, are shown. The agree-

ment between experiment and theory, both in the absolute values and in linearity, is
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Fig. 5. Q. values for N= 50 isotones and cadmium isotopes around %Cd. Data are
taken from experiment (triangles) and from shell model A (squares). In the model
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2 for N = 50 nuclei and to 1 for '®Cd. The symbols are drawn slightly aside from
the mass-number coordinate in order to avoid overlap. The linear fits that are
shown as solid lines are based on measured Q. values of N=50 and Z=48
nuclides, respectively, and are used for the semiempirical determination of the
%Cd Q. value. The corresponding linear fits of the experimental data and the

shell-model results are shown as full-drawn and dashed lines, respectively.
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very good, even though a closer inspection reveals small deviations from:a linear
behaviour, which leads to the above mentioned A, ,, term. The matrix elements used
in shell-model A have been chosen to explain many properties of nuclei near '®Sn
besides their Q. values, and we consider this model to be the most appropriate one
for estimating the systematic error A, .. The adopted value of Q,=5.33 + 0.14 MeV
is in good agreement with the prediction of Dobaczewski et al. [23], and with the
global mass evaluations of Tachibana et al. [24] , Méller and Nix [24] , and Moller
[24], which yield 5.18, 5.40 and 5.34, respectively. However, the other mass formulae
in the 1986-1987 mass evaluation [24] predict Q.. values that are several keV larger,
and the mass formulae exhibit greater departures from linearity than shell-model A.
There remains a doubt about the validity of our procedure for estimating Q. which
can only be resolved by an accurate measurement.

The reason for a linear Q. dependence can be found in the well known Talmi
binding-energy formula in connection with the specific single-particle structure near
1S According to the formula (30.5) in the book by de Shalit and Talmi [25] , n
(proton or neutron) valence particles on the orbit j yield a contribution to the total

nuclear binding energy of
B.E (") = nC + (n/2)(n — 1)a + [n/2]b. (1)

[n/2] stands for the largest integer not exceeding n/2, while C, a, and b are parame-
ters related to the effective interaction between the nucleons. We assume for the
following discussion ®Zr (instead of ®#Sr [13,14]) as a core, and take into account
n=2Z-40 protons in the g,, orbit. In the parent N=50 isotones, protons are the only
particles outside the core. For the relevant odd-odd daughter nuclei, in addition to the
protons, also one valence d;, neutron is present. If we assume that (i) the variation
of the binding energy is defined primarily by the number of gy, protons and (ii) the
above formula may be applied to both the parent and daughter nuclei with the same
parameters, we get a linear dependence of Q.. on mass number, as observed ap-
proximately in the experiment. This is not affected by the residual interaction in the
(n-1) daughter, which according to formula (37.18) of ref. [25] is linear in (n-1) in
leading order.

Application of these arguments to the cadmium (Z=48) decay energies is not
straightforward. Linearity here may be connected with the dominating role of the
neutron dy, and g,, orbits which come close in energy approaching Z=50 and thus

act as a single “pseudo” |=3 orbit in an LS scheme.
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As the first one of several possible quenching mechanisms, we consider pairing,

which essentially enters the strength via the proton ng,, and neutron vg,, orbit:
B(GT) = (160/9) x (v2) x (1 — v?) 3)

Here, the occupation numbers v? for the proton gy, orbit and the neutron g, orbit are
taken from the calculations based on the Woods-Saxon average field and on the
monopole-pairing residual interaction [24]. For N=50 isotones, such calculations
predict the vg;, orbit to be almost empty, and the and the v2 numbers to be very close
to the ones expected from the extreme single-particle shell model, so that there is
not much quenching to be expected from pair-correlations.

As an additional quenching mechanism, Towner [2] and more recently
Johnstone [34] considered particle-hole residual interactions which lead to a
ground-state admixture of the two-particle/two-hole type. For the case of #¥Cd , it is

mainly the component
-1 —1
|(ﬂ99/2‘797/2)1+(V99/2”97/2))1+r 0> (4)

which corresponds to a matrix element of opposite sign relative to the main compo-
nent, and yields thus a reduction of the GT strength. Depending upon the form of the
interaction assumed, one obtains a core-polarisation hindrance h, = 1.59...2.19 [2]
and h,, = 2.08 [34].

Besides particle-hole, also particle-particle interactions have been considered
by several authors [28-31, 35, 36] within the quasiparticle random-phase approxi-
mation (QRPA). The effect of the latter is to shift part of the GT strength from low-
lying 1+ states in the daughter nucleus to higher exitation energy.

The shell-model approaches A and B contain at least partly some of the cor-
rections discussed above. Within the applied model space, the main part of the
proton-pair correlations is expected to be included. Also the configuration mixing ef-
fect, shifting GT strength in the daughter nucleus to higher excited 1~ states, is con-
tained in the shell model as discussed in Sect. 4.3.2. However, particle-hole core
polarization is not included and has thus to be introduced separately.

In Table 3, the experimental quenching of the total GT strength, observed in the
beta decays of N =50 isotones, is compared to the values predicted by the models A
and B, and by other approaches described in the literature. The columns 5 and 6 of
Table 3 contain the results obtained with the models A and B, taking core-polarization
hindrance factors (h,,) [2] and small corrections (h,,) due the neutron pairing [24] into
account. This comparison shows that in addition to core-polarization, the splitting of

the GT strength, shifting it to higher excitation energy, is essential for the under-
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standing of the data. Recently suhch a conclusion has indepehdently been drawn by
Johnstone [34], who calculated GT strength distributions for the decays of N=50
isotones. Johnstone obtained a configuration-mixing part similar to the models A and
B, and calculated the core-polarization and pairing-hindrance according to Towner’s
approach [2] . However, the total hindrance factors given by Towner [2] and
Johnstone [34] were additionally corrected by a factor h,,,, = 1.6 to account for pos-
sible higher-order effects [2, 34]. We did not include the latter correction for the
comparison with the experiment, shown in Table 3.

When confronting the measured GT data with theory, one has to take into ac-
count that experimental sensitivity limits [37] cannot be given for the three nuclides
discussed here. For the case of *Cd, the«”Ag excitation-energy window for integrating
the calculated B(GT) strength has been restricted, in a somewhat arbitrary way, to
3.75 MeV (see footnote in Table 3). No such restrictions have been applied for %Ru
and %Pd , where the full decay-energy window has been used for determining the
quenching factors for the models A and B (see columns 3, 4, 5, and 6 of Table 3).

We conclude on the basis of the data shown in Table 3 that the measured GT
strengths seems to be systematically somewhat smaller than the calculated ones.
However, at the present level of experimental and theoretical accuracy, there is ap-
parently no need for a correction of higher order effects (i.e. g, renormalization, see
discussion in Sect. 4.3.1): Shell-model approaches, accounting for configuration mix-
ing, pairing effects, and core-polarization, are not far from explaining the entire ex-
perimentally observed GT strength and its distribution (see columns 2, 5, and 6 of
Table 3 and Fig. 6). The slight disagreements that remain in particular for the #Cd
case (see columns 1, 4, and 5 of Table 3), might well be due the fact, that some of the
strength was still missed in the experiment (see Sect. 3.2).

The models using random-phase approximation (RPA) methods (see columns
9, 10, 11, and 12 of Table 3) do not yield a consistent set of results. The approach by
Suhonen et al. [28] , overestimates the quenching dramatically for the #Cd case,
probably due to the adjustment of the model parameters to experimental data that
have since been updated [38]. The calculations by Kuzmin and Soloviev [29, 32],
Borzov et al. [30], and Hirsch et al. [36] seems to be much closer to experiment.
However, the calculated GT strength distributions are either not given in the pub-
lished literature so far [29, 30, 32] or disagree with the expertimental data [36].

As a general trend, emerging also from RPA calculations, the deviations of
B(GT) from the B,(GT) value due to the particle-hole and particle-particle residual
interactions decrease systematically when approaching the doubly-closed-shell
nuclide 'Sn [37]. The relative importance of higher-order effects ( possibly leading

to a renormalization of g, , see Sect. 4.3.1) is expected to increase accordingly. This
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emphasizes the importance of measuring decay data for 8Cd compared to those for

the lighter N= 50 isotones.
5. Conclusions

Despite of the low production rate of ®Cd, the main features of the decay scheme
of this exotic nuclide have been experimentally established. In agreement with
shell-model expectations, this decay is dominated by GT transitions. Some informa-
tion on the splitting and quenching of the GT strength has been obtained, and pre-
liminary tests of the relevant model predictions have been carried out. However, for
an improved verification of the theory, further experimental studies are clearly re-
quired. Future experiments on the *Cd decay should focus on (i) a determination of
the decay energy with an error below 100 keV and (ii) a search for possible weak beta
branching to higher excited states of the ®*Ag daughter. Such new data can be com-
pared to the detailed - predictions of the shell model A and B for the GT splitting and
can thus yield decisive information on the GT quenching. The dominant part of the
GT strength of ®Cd is predicted by these models to lie at ®BAg excitation energies
below 3.5 MeV. If this pattern is confirmed experimentally at an improved level of
accuracy, there may be no space left for additional quenching mechanisms. Such a
result would call for a major revision of the present éxplanation of GT quenching in
heavier nuclei. It should be noted, however, that for excitation energies above 3 MeV
excitations across the N=50 major shell will also contribute [39].

Further studies of the EC/f* decay of ®Cd and maybe even "Sn, with their large
Q.. values, which according to our semi-empirical estimates are 5.33(14) and 7.3(3)
MeV, respectively, thus provide important test cases for solving the puzzle of the GT
strength quenching. In this context, it is interesting to note the conclusions drawn
by Adelberger et al. [40] from a recent high-resolution study of the ¥Ca decay,
namely that the claim of GT quenching, based primarily on shell-model analyses of
low energy-release beta decay and on (p,n) cross sections, has to be called into

question.
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