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The B decay of ™12 Ag into levels in '*>Cd was investigated at the Holifield Radioactive Ion Beam Facility
(HRIBF). Uranium-238 targets were bombarded with 50-MeV protons with an intensity of 15 nA, and the
induced fission products were mass separated and deposited on a moving tape in the center of the VANDLE

array consisting of y detectors and plastic scintillators. A partial decay scheme has been assigned for both g
decay of the (9/2%) ground state of '>Ag and its low-lying (1/27) isomer, with the energy of the low-lying
(11/27) isomeric state in '>Cd assigned as 188.5 keV. In addition, S-delayed neutron emission probabilities
were also determined to be 1.2(2)% for the (9/2%) ' Ag ground state and 4.6(10)% for the (1/27) isomer,
which are substantially lower than the previously reported value.

DOI: 10.1103/PhysRevC.104.024308

I. INTRODUCTION

In the region of the Segre chart near the doubly magic
nucleus '*2Sn there is an abundance of long-lived isomeric
states. This is largely due to low-lying 7 g9,> and vhy;/, con-
figurations near several low- j orbitals. One of the best systems
to pursue such studies is that of neutron-rich cadmium nuclei
because they are near the closed proton and neutron shells
at Z =50 and N = 82, respectively. The odd-A isotopes of
cadmium, near N = 82 in particular, are all known to exhibit
low-energy isomers with half-lives similar to those of their
ground states. A systematic study of these levels allows one
to map the single-particle states of these and nearby configu-
rations across the chart. For nuclei that are far from stability,
B decay is the best way to populate these low-energy and low-
spin levels. For the cases of odd-mass Ag and Cd isotopes, the
study of the B8 decay of these nuclei and their isomers gives
information on the w1gg/» and 72p,, states in Ag and the
v1hyi /s and v2d;3); states in Cd, and the levels built on them.

On the neutron-rich side of stability, the levels of odd-mass
Ag isotopes from '''Ag to '3 Ag [1-7] have been extensively
measured via the 8 decay of Pd isotopes. In all these cases,
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long-lived isomers were observed in the Ag isotopes. The
spins and parities of the ground state of ''' Ag and ''*Ag have
been measured via atomic beam as 1/27 [8] with the isomer
assigned as 7/27 based on the 8- and y-decay patterns. Silver-
115 and "7 Ag have been assigned as (1/27) for the ground
state and (7/2%) for the isomeric levels based on the system-
atics of these lighter Ag isotopes [3,4]. The energy of the 1/2~
and 7/2% levels were reported to have been reversed in ''’Ag
based on the B-decay pattern of ' '°Pd [9] with the (7/2%) level
as the ground state. As such, the ground states of 2112 Ag
have also been assigned (7/2") based on systematics.

For levels in the Cd isotopes, B-decay studies of odd-mass
Ag isotopes have identified levels in Cd up to '>*Cd [6,10]
including a long-lived 1.81(3) s (11/27) isomer whose excita-
tion energy was assigned as 316.4 keV based on decay pattern
and systematics. A later study by Kankainen et al. involving
the JYFLTRAP [11] assigned a value of 144(4) keV to the
excitation of the isomer. For the case of '>Cd, a long-lived
isomer was observed with a half-life of 0.48(3) s by Huck
et al. [10] and the excitation energy measured via JYFLTRAP
[11] as 186(5) keV and 190(26) keV in the TITAN experiment
at TRIUMF [12]. In addition, long-lived isomers have also

©2021 American Physical Society
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FIG. 1. Total mass 125y spectrum gated on the 8 detectors. In this figure, known y rays from '2#!2Cd, >In are labeled along with y's
that we assign to the B decay of '*> Ag. For the cases where peaks have unresolved contribution from more than one isotope, the major isotope

is labeled.

been observed in '*’Cd [13,14] and 'Cd [15]. In neither
of these two cases has the relative isomer excitation been
established.

Other information on levels in '>>Cd comes from thermal-
neutron-induced fission studies of 2*’Pu [16,17] and frag-
mentation of a '*Xe and passed through a separator [13].
In these studies, high spin (=>15/2) states are observed to
feed the 11/27 isomer. These states would not be expected
to be populated in 8 decay due to the large change in angu-
lar momentum. Fragmentation studies of 23U by Rejmund
et al. [18] observed the previously known 743y feeding the
11/2~ isomer of '2>Cd, and 233, 250, 570, 646, 663, 756,
and 844 keV ys, which may be positive-parity yrast tran-
sitions feeding the 3/2% ground state of '2Cd, of which
Elzlse lower spin states could be populated in the 8 decay of

Ag.

Information on the B decay of '>>Ag and the resulting
populated levels in '2>Cd is very limited. The half-life of
125Ag has been measured via the delayed neutron curve as

166(7) ms [19], 163’:2 ms [20], 146(11) ms [21], also via an
ion-implanted decay curve as 150(8) ms [22]. A B-decaying
isomer of 2Ag was observed at 97.1 keV in the 8 decay
of '2Pd [23]. The J™ of the ground state was assigned as
(9/27%) and the isomer as (1/27) based on the decay pattern
of 'Pd and shell-model calculations performed using the
KSHELL code with a monopole-based universal interaction
plus a spin-orbit force [23]. This work also reported y rays of
383.6 and 643.2 keV assigned as y's that feed the ground-state
decay of '2Cd, along with y rays of 352.7, 383.6, and 643.2
keV assigned as ys that feed the isomer of 'Cd. These y
rays were not assigned to a decay scheme and no uncertainties
were assigned to the energies in this work. The mass of ' Ag
has been measured the Fragment Separator (FRS) at GSI
[11] resulting in Qg = 8830(430) and Qp, = 4110(430) [24].
The currently known levels in '>Cd are limited to an 11/2~
isomer and a high spin band built on the 11/27 isomer [13,25],
whose levels would not be expected to be populated in the g
decay of P Ag.
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FIG. 2. B-gated y-ray spectrum coincident with the 384.1-keV transition. The energies of prominent y peaks are labeled. Those transitions
that are not included in the proposed decay scheme are labeled with *.

Measurement of the B-delayed neutron branch also pro-
vides insight into nuclear structure above the neutron sep-
aration energy of nuclei near doubly closed '*Sn and the
A = 130 r-process abundance peak and is vitally important
to the understanding of the astrophysical » process. Signif-
icant B-delayed neutron emission can potentially affect the
final abundances of nuclei produced in this process. Although
125Ag is not directly on the r process path, knowledge of
its B-n branching ratio can provide information with which
to evaluate astrophysical r-process network calculations. The
B-n branching ratio for 12> Ag has been reported as 11.8(10)%
in an unpublished thesis [20] and more recently in Ref. [21]
as 2.2(11)%, without distinguishing between the ground state
and isomeric decays in either work.

II. EXPERIMENTAL METHOD

Fission products were produced via the proton-induced
fission of 233U at the Holifield Radioactive Ion Beam Facility
(HRIBF). Fifty MeV protons with an intensity of ~15 puA
from the ORIC cyclotron were used to bombard a 233U C,
target [26] in a plasma ion source installed at the IRIS-2
[27]. The proton-induced fission products were then mass-
separated via a high-resolution (Am/m = 10 000) magnet and
delivered to the VANDLE (the Versatile Array of Neutron
Detectors at Low Energy) detector array, where they were
embedded on a tape located in the center of the array [28]. The
array consisted of two high-purity Ge (HPGe) clover detectors
which measured y transitions, two plastic scintillators sur-
rounding the collection spot for detection of B particles, and
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FIG. 3. B-gated y-ray spectrum coincident with the 50.5-keV transition. Prominent y peaks that are included in our proposed decay scheme

of 1 Ag are labeled.

024308-3



J. C. BATCHELDER et al.

PHYSICAL REVIEW C 104, 024308 (2021)

250 222.0
200
2z
2150
>
o
Q
100
11667 1780.5
1079.2 1888.0
50 L0027 1?40.4
: 1725.2 2804.7
X 2046.6 2986.7
PO . g
0||\||||\\|\||\||||\l\||\|||||||||J\IJ\|||||||\||\|\|||||'|LT|'\'L|JLll\lx\llllll
0 500 1000 1500 2000 2500 3000 3500
Energy (keV)

FIG. 4. B-gated y-ray coincident with the 352.6-keV transition. Prominent y peaks that are included in our proposed decay scheme of

125m A g are labeled.

48 plastic scintillators for detection of neutron energies via
their time of flight between the two scintillators surrounding
the beam spot and the scintillators at a distance of 50 cm. The
clover detector’s photopeak efficiency was ~4% at 1.33 MeV.
The results contained herein were obtained from y-ray infor-
mation, while information obtained from the neutron array
will be presented in the future.

The beam of mass 125 was pulsed via electrostatic plates
with the beam on for the first 2 s, and then turned off for 0.5 s
for a total of 2.5 s to allow the half-life measurements. This
resulted in a 2 s grow-in, followed by 0.5 s decay cycle, during
which the ion beam was deflected away by the electrostatic
plates. Afterwards, the tape moved the collected radioactivity
to a Pb-shielded area 50 cm away from the collection spot.

Coincidences between the HPGe detectors and the scintilla-
tors (which were shaped to surround the beam-line) allowed
us to remove the vast majority of y rays from either the
room or longer-lived daughter products on the used tape. The
tape cycle time was chosen to enhance the observation of
the short-lived '»Ag nucleus. Cadmium-125 and '*In are
present in this data set both from being deposited on the tape
directly and as the B-daughter products. The direct produc-
tion rate of '2Cd and '»In from 23U fission are orders of
magnitude higher than Ag. With no isobaric separation or
tape movement, the ratio Ag : Cd : In was expected to be [29]
~1 : 70 : 650 for mass 125.

The short tape cycle compared with the half-lives of the
Cd and In isomers greatly favors the decays of Ag, however,
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FIG. 5. B-gated y-ray spectrum in coincidence with the 514.4-keV transition.
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TABLE 1. List of y rays resulting from the beta decay of ground state of > Ag to levels in '*Cd. The intensities in columns two and
four are normalized to the 100% 384-keV transition. The / intensities in column four are the total transition strength (1, 4 Lonversion electron)- ¥
intensities are based on (a) singles, or (b) coincidence relationships. The * symbol means that y is not in the level scheme. Contaminants from

the 8 decay of '2°Cd are marked with the symbol **, and '2In with ***,

E, (keV) L, (%) o Lo (%) E; Ef Mult. Coincident y rays
50.5(1) 17.1(3)* 3.30 72.5(12) 239.0 188.5 M1) 368, 405, 514, 564, 634, 748, 812, 841
882, 926, 1031, 1316, 1654*, 1888
2106, 2374, 2479
222.4(2) 16.3(4)° 17.6(5) 606.6 384.1 384, 514, 693
259.3(2) 9.0(10)° 0.044 8.8(10) 643.7 384.1 (M1,E2) 384, 397, 455, 478, 656
292.7(3) 1.3(4)° 1.3(4) 1615.4 1322.7 384, 1323
309.1(2) 1.4(4)° 1.4(4) 1632.0 1322.7 384, 939, 1323
334.0(6)* 0.30(15)° 0.30(15) 191, 574
367.6(2) 16.4(10)° 16.2(10) 606.6 239.0 51, 514, 693, 949, 1031
384.1(1) 100* 0.0041 100 384.1 0.0 (E1) 191, 222, 259, 293, 397, 451, 457
514, 524, 575, 615, 656, 667, 693, 704
714,737,797, 839, 869, 879, 939, 960
994, 1042*, 1084*, 1115%, 1231, 1248
1404, 1460, 1543*, 1601 1639, 1738
1819, 1882, 1941%, 2255, 2278
2643, 2843, 2897, 2999, 3074
396.6(3) 6.4(4)° 6.3(4) 1040.0 643.7 259, 384, 405, 575, 644, 704, 714
404.7(3) 4.6(6)° 0.004 4.5(6) 643.7 239.0 (E1) 51, 397, 656
451.4(2) 1.2(4)° 1.2(4) 1632.0 1180.8 384, 797
454.8(3) 1.9(5)* 1.9(5) 1754.3 1299.7 259, 384, 607, 644, 656, 693
457.4(3) 1.3(4) 1.3(4) 1638.0 1180.8 384, 797
477.5(2) 2.5(5) 2.5(5) 1121.1 643.7 259, 384, 644
514.4(4) 10.7(27)* 10.7(27) 1121.1 606.6 51,222, 368. 384, 607
523.5(4) 0.58(12)° 0.57(12) 907.6 384.1 384
537.1(4) 1.3(2)° 1.3(2) 1180.8 643.7 644
563.7(5) 0.6(4)* 0.6(4) 1550.7 986.9 51,748
574.5(2) 3.2(9)° 3.19) 1180.8 606.6 222, 334%*, 384, 607,1558*
575.4(2) 1.6(3)° 9.1(18) 1615.4 1040.0 384, 397, 656, 1057*
606.6(1) 32.8(5)* 32.4(5) 606.6 0.0 191%%*, 455, 514, 575, 693, 948, 1031, 1514
615.1(4) 1.93)° 1.93) 999.2 384.1 384
634.4(3) 5.9(5) 5.8(5) 873.5 239.0 51
643.8(2) 87.9(25)* 0.003 86.8(24) 643.7 0.0 (E2) 398, 478, 537, 656,912, 994, 1163*, 1477
655.8(2) 24.3(8)° 24.0(8) 1040.0 384.1 384
655.9(2) 5.7(6)° 5.7(6) 1299.7 643.7 259, 384, 405, 455, 575, 644, 704, 714, 960
666.5(3) 0.66(21)° 0.65(21) 1050.6 384.1 384
693.1(4) 4.6(12)° 4.6(12) 1299.7 606.6 51, 222, 368, 384, 607
704.3(3) 1.5(3)° 1.5(3) 1744.3 1040.0 384,297, 656
714.3(4) 1.2(3)° 1.2(3) 1754.3 1040.0 384, 398, 656
737.2(4) 1.12)° 1.1(2) 1121.1 384.1 146%*, 191%*, 384, 722%* 730%*
910%*, 1173%*
747.9(3) 4.9(5)° 4.9(5) 986.9 239.0 51
796.5(2) 8.9(6)° 8.7(6) 1180.8 384.1 384, 451, 457, 1402, 1460
812.2(3) 4.2(8)° 4.2(8) 1051.2 239.0 51
839.3(2) 1.2(2)° 1.2(2) 1223.4 384.1 384
868.8(4) 1.4(3)° 1.4(3) 1908.8 1040.0 384, 397, 644, 656
878.7(3) 2.12)° 2.1(2) 1262.8 384.1 384
882.1(2) 20.0(19)° 19.8(19) 1121.1 239.0 51
912.0(2) 2.5(5)° 2.5(5) 1555.5 643.7 644
925.5(3) 2.7(7)° 2.7(7) 1164.3 239.0 51
932.5(2) 18.2(4)* 17.9(4) 1121.1 188.5 1888
939.0(2) 1.8(3)° 1.8(3) 1322.7 384.1 384
948.9(3) 3.9(10)° 3.9(10) 1555.5 606.6 368, 607
960.2(3) 0.47(17)° 0.53(19) 2000.2 1040.0 384, 656
975.5(5) 1.4(2) 1.4(2) 1164.3 188.5
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TABLE 1. (Continued.)

E, (keV) L, (%) ot Lo (%) E; Ef Mult. Coincident y rays
994.2(2) 4.3(5)° 4.3(5) 1638.0 643.7 384, 644
1031.4(2) 3.6(10)° 3.5(10) 1638.0 606.6 51,222, 368, 384, 607
1057.2(5)* 0.4(2)* 0.4(2) 384, 575
1084.1(5)* 0.8(2)° 0.8(2) 384
1114.5(5)* 0.8(2)° 0.8(2) 384
1163.0(5)* 2.6(7)° 2.6(7) 384
1231.3(2) 1.5(3)° 1.7(3) 1615.4 384.1 384
1247.8(2) 1.9(3)° 1.9(3) 1632.0 384.1 384
1316.3(2) 5.9(11)° 5.8(11) 1555.5 239.0 51
1322.8(2) 4.4(3)? 4.4(3) 1322.9 0.0 293, 309
1402.2(3) 3.3(6)° 3.2(6) 2583.0 1180.8 384,797
1459.8(3) 2.5(5)° 2.5(5) 2640.5 1180.8 384,797
1476.5(3) 2.0(4)° 2.0(4) 2120.4 643.7 644
1514.0(5) 1.1(4)° 1.1(4) 2120.4 606.6 607
1543.3(5)* 1.1(3)° 1.1(4) 384
1558.1(4)* 0.7(4)° 0.7(4) 384, 574, 618%*:*
1601.0(5) 1.6(3)° 1.6(3) 1985.1 384.1 384
1638.8(4) 1.6(3)° 1.6(3) 2022.9 384.1 384
1654.2(4)* 1.4(5)° 1.6(3) 50
1737.8(5) 1.7(3)° 1.7(3) 2121.9 384.1 384
1818.5(5) 0.57(16)° 0.56(16) 2202.6 384.1 384
1882.2(5) 1.1(3)° 1.13) 2266.3 384.1 384
1887.8(5) 3.4(11)° 34(11) 3008.9 1121.1 51, 882
1940.6(5) 0.9(3)° 0.9(3) 384
2106.4(5) 9.4(5)° 9.3(5) 3227.5 1121.1 51, 607, 882, 933
2254.5(3) 6.4(4)° 6.4(4) 2638.6 384.1 384
2277.6(3) 2.9(3)® 2.9(3) 2661.7 384.1 384
2336.8(5) 5.6(7)* 5.6(7) 2980.6 643.7 644
2374.0(5) 7.0(18)° 6.9(18) 2980.6 606.6 51,222, 368, 384, 607
2478.7(5) 3.1(10)° 3.1(10) 3085.3 606.6 51,222, 368, 384, 607
2534.0(5) 3.2(11)° 3.1(11) 3140.6 606.6 222,368, 384, 607
2583.7(5) 8.9(9)° 8.8(9) 3227.5 643.7 644
2642.7(5) 5.2(15)° 5.1(15) 3249.3 606.6 51,222, 368, 384, 607
2843.0(4) 1.6(3)° 1.6(3) 3227.5 384.1 384
2897.2(4) 2.0(4)° 2.0(4) 3281.3 384.1 384
2999.2(4) 1.1(3)° 1.1(3) 3383.3 384.1 384
3074.0(4) 1.1(3)° 1.13) 3458.1 384.1 384

this will only improve the ratio to &1 : 23 : 63. After tuning
the high-resolution magnet to sufficiently enhance the y rays
resulting from the decay of Ag compared with Cd and In, the
resulting efficiency-corrected measured ratios (running at the
short tape cycle) for ' Ag : '2Cd : '»In was ~1 : 1.1 : 1.7.
The other members of the isobaric chain (Pd, Rh) are refrac-
tory metals, which have a very low efficiency for release from
the ion source and are not observed. The only other nuclei
observed from any other mass results from the S-delayed
neutron emission of '>Ag.

The data-acquisition system made use of a digital spec-
troscopy system based on XIA Pixiel6 Rev. F modules
(produced by X-ray Instrumentation Associates) [30]. These
modules incorporate 250 MHz flash ADCs and serve as a re-
placement for amplifiers, discriminators, conventional ADCs
and TDCs. All signals from the preamps are connected di-
rectly into the PIXIE 16 modules then analyzed via the
on-board processors to determine their amplitude by fitting

the waveform, and time-stamped by a continuously running
clock.

A 16 ns (four channel) coincidence time gate was used to
produce prompt y-y matrices. A time-delayed matrix gated
with the same time width was used to subtract the random
background from the prompt y-y matrices. To calibrate the
efficiency of the Ge detectors, standard sources of 133g4,
%0Co, and '?Eu were used. The relative error in efficiency
in the energy range of these isotopes was determined to be
6%. For y rays above 1.4 MeV, the extrapolated efficiencies
were assigned the following errors: 6% for E < 1.8 MeV,
10% for 1.8 MeV < E < 2.5MeV, 15% for 2.5 MeV <
E < 3.0MeV, and 20% for E > 3.0 MeV.

III. EXPERIMENTAL RESULTS

Transitions have been placed in the decay schemes from
information obtained via y-y and B-y-y coincidences. All
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FIG. 6. Proposed partial decay scheme for the 8 decay of ' Ag and " Ag (part 1 of 2). For each transition, the energy of the transition is
listed in keV, followed by the total intensity (y plus conversion electron) normalized to the 384.1 keV transition for y transitions arising from
the B decay of the ground state and normalized to the 352 keV transition for y from the beta decay of the 1/2~ isomer (shown in italics). The
ratios of y transitions deexciting a given state were determined by y-y coincidences whenever possible.

possible coincidence spectra were analyzed to determine this.
The relative intensities of the y transitions deexciting a given
level were determined wherever possible both by coincidences
with y transitions feeding the given level and by gating from
below. Gammas that arise from decaying nuclei on the tape
from previous cycles and background events will not cause
coincidences between the 8 and y detectors and can therefore
be determined not to arise from > Ag.

Figure 1 shows the total y spectrum gated on the 8 de-
tectors. In this figure, known y rays from '>Cd, '*In, along
with transitions that we assign to y transitions resulting from
the B decay and fB-delayed neutron emission of '>Ag. The
previously reported 352.7, 383.6, and 643.2 keV ys [23] from
125 Ag are all observed in this work.

Beta decay from the (1/27) isomer and (9/2) ground state
will feed very different states due to the large difference in
spin and opposite parities. One would expect that any levels
observed in a given state would only be populated by one
of the two B-decaying states. The observed gammas can be
placed in two groups via their y-y coincidences. Group 1 are
those y's in coincidence with either the 384.1 (see Fig. 2) or
50.5 keV y transitions (see Fig. 3), and group 2 being those
in coincidence with the 352.6-keV y transition (see Fig. 4).
The 50.5 and 384.1 keV transitions are connected via feeding
from above from several y rays, the strongest of which is
the 514.4 keV transition (see Fig. 5). We propose that these
represent B decays from two isomers in '2Ag: a high-spin

(9/2%) ground state and a low-spin (1/27) isomeric state, with
the assignment based on their respective decay to the low-spin
3/2* and high-spin 11/2~ isomers in '>>Cd. Overall, we have
observed a total of 73 y rays from 47 levels that are assigned
to the B decay of the ground state of > Ag and 17 y rays from
14 levels we assign to the B decay of *"Ag.

A. Decay of the (9/2%) ground state of '>°Ag

The observed y-ray transitions resulting from the g decay
of the (9/2%) ground state of '>>Ag are listed in Table I. For
y-transitions with assigned multipolarities the K-conversion
coefficients (o}) are calculated using the conversion coeffi-
cient calculator BRICC [31], along with the assigned J* and
energies of their initial and final states. In all cases except for
the 50.5 keV y, these values are relatively small and will not
make large changes in the total intensities. The assignment
of the multipolarity of the 50.5 keV transition is detailed in
the next section. The last column in Table I list the y rays in
coincidence with the given transition. Transitions and levels
that require further explanation are listed in the following
sections by level.

Table II lists the levels in '>Cd populated in the 8 decay of
the (9/2%) ground state of '*>Ag. The corresponding assign-
ment of J* for the low-energy levels is based on the decay
pattern of the y rays deexciting these levels. The calculated
log ft values are based on the apparent 8 feeding to the given
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FIG. 7. Proposed partial decay scheme for the 8 decay of '*>Ag and " Ag (part 2 of 2). For each transition, the energy of the transition is
listed in keV, followed by the total intensity (y plus conversion electron) normalized to the 384.1 keV transition for y transitions arising from
the 8 decay of the ground state and normalized to the 352 keV transition for y from the beta decay of the 1/2~ isomer (shown in italics). The
ratios of y transitions deexciting a given state were determined by y-y coincidences whenever possible.

state and should be considered as lower limits (especially in
the weaker transitions) in this table and Table V due to the
potential “pandemonium” effect [32].

Any f decay from directly to the ground state of '>Cd or
its B-decaying 188.5 keV isomer would not be observed in
this work. We have therefore attempted to assign a reasonable
upper limit based on the J* values of the initial and final
levels. The direct 8 decay of the (9/2%) ground state to the
11/2~ isomer in '>Cd would require a first forbidden 8 decay
with a corresponding log ft > 6, and partial half-life of >20 s
resulting in a branching ratio of <4%. A direct 8 decay to the
(3/27%) ground state would be a third forbidden transition and
therefore have a branching ration of ~0. The resulting decay
scheme for the ground state and isomer of ' Ag is shown in
Figs. 6 and 7.

1. 188.5, 239.1, and 606.6 keV levels

The 606.6 keV level is fed from above by several transi-
tions with the 514.4 keV transition being the largest. Figure 5
shows the y spectrum in coincidence with the 514-keV y
transition. The 606.6 keV state decays via y rays of energy
606.6 (to the ground state), 367.6 and 222.4 keV. The 222.4
keV y decays to the 384.1 keV (5/2%) level which then decays
by a 384.1 keV y. The 367.6 keV y decays to a state at 239.1
keV, and is in coincidence with the 50.5 keV y, which then
decays to a state at 188.5 keV. No evidence is observed for
any y of energy 188.5 keV in this work. The lack of observed
transitions deexciting this state is strongly suggestive of a rel-
atively long-lived state that decays via 8 emission to '*In. As
noted previously, Ref. [11] reported an 11/27 isomeric state
n '2Cd at 186(4) keV. We therefore assign the 188.5 keV
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TABLE II Levels in '>Cd populated by the f decay of the
(9/27%) ground state of '®Ag.

Level (keV) B (%) log ft
0.0 0

188.5(2) <4 >6
239.1(1) 4.2(9) 6.0(1)
384.1(1) 0

606.6(1) 6.2(15) 5.7(12)
643.7(2) 19.6(10) 5.2(1)
873.5(3) 1.9(2) 6.2(1)
907.6(4) 0.16(3) 7.2(2)
986.9(3) 1.4(2) 6.2(1)
999.2(4) 0.55(7) 6.6(1)
1040.0(2) 7.0(3) 5.5(1)
1050.6(3) 0.19(6) 7.112)
1051.2(3) 1.4(3) 6.2(2)
1121.1(3) 12.7(11) 5.3(1)
1164.6(3) 1.4(2) 6.1(2)
1180.8(2) 1.3(4) 6.1(3)
1223.4(2) 0.35(6) 6.8(2)
1262.8(3) 0.60(7) 6.5(1)
1299.7(3) 2.7(11) 5.93)
1322.9(2) 1.12) 6.3(2)
1550.7(5) 0.19(12) 7.0(3)
1555.5(2) 4.0(3) 5.6(1)
1615.4(2) 1.4(2) 5.9(1)
1632.0(2) 1.4(2) 5.9(2)
1638.0(2) 2.9(3) 5.7(1)
1744.3(3) 0.5(1) 6.5(2)
1754.3(4) 1.0(9) 6.2(4)
1908.8(4) 0.45(10) 6.5(2)
1985.1(5) 0.5(1) 6.4(2)
2000.2(3) 0.15(5) 6.9(2)
2022.9(4) 0.2(1) 6.4(2)
2120.4(3) 0.98(17) 6.3(2)
2121.9(5) 0.5(1) 6.4(2)
2202.6(5) 0.17(5) 6.9(2)
2266.3(5) 0.36(10) 6.5(2)
2583.0(3) 1.0(2) 5.9(2)
2638.6(3) 2.0(1) 5.6(2)
2640.5(3) 0.80(16) 5.7(12)
2661.7(3) 0.9109) 6.02)
2980.6(4) 4.0(6) 5.2(2)
3008.9(5) 1.1(3) 5.512)
3085.3(5) 1.0(3) 5.8(2)
3140.6(5) 1.0(4) 5.8(2)
3227.5(5) 6.4(4) 5.012)
3249.3(5) 1.7(5) 5.5(2)
3281.3(4) 0.6(1) 5.9(2)
3383.3(4) 0.33(8) 6.2(2)
3458.1(4) 0.35(8) 6.1(2)
>4718 1.2(2)

level as the expected 11/2~ isomer. A y emitted from this
state to the 3/2% ground state would have a multipolarity
of M4 and would be much slower than the measured 77,
of 480(30) ms [10] and have a vanishingly small branching
ratio.

The 50.5-keV transition feeds a 11/27 state, the assign-
ment of the multiplicity of this decay will constrain the J”
of the 239 keV state and hence the type of B decay to that
state. The 50.5 keV y ray is expected to be highly converted,
with a large range of o, values and consequently g feeding,
depending on the multiplicity of the y transition. Table III
details the effect on the total intensity of the transition (with
the sum of all observed transitions between levels equal to
100%), B-branching ratio to the 239 keV level and the log f?
of the multipolarity assignment of the 50.5 keV y as E'1, M1,
E2,or M2.

As detailed in Table III, if the 50.5 keV transition is E'1,
the feeding to this level from above would exceed the amount
deexciting this level, despite the fact that a 9/2% assignment
would make this an allowed decay, which rules out E1. An
assignment of E2 (with J* = 7/27) would lead to very large
apparent beta feeding to the 239 keV level of 35% and an
apparent log ft value of 5.0, which is far too low for a first
forbidden transition. A M1 assignment is the only one that
gives a reasonable value for g feeding of 2.7(8)% and log ft
equal to 6.1 corresponding to a first forbidden transition. We
therefore assign a J™ = (9/27) to this state.

Further evidence for the assignment of the 239-keV level as
9/2~ comes from the level systematics of the lighter odd-mass
Cd isotopes. In the cases of H7119.121.123(0d  the first-excited
state above the 11/27 isomer that decays to the isomer is a
M1 transition [4-7].

2. 384.1 and 643.7 keV levels

Within error bars the intensity of the y's feeding the 384.1
keV level are equal to the intensity of the 384.1 keV y making
the observed g feeding to this state ~0. The level is fed by
the (7/2%) 644-keV level and deexcites by a 384y -keV which
feeds the 3/2% ground state '>Cd. This is consistent with our
proposed J™ of (5/21), which would be a second forbidden 8
decay from the (9/27%) ground state.

The 643.7-keV level is strongly fed in the B decay of
the 9/2% ground state of '>Ag, with an apparent feeding
of 18.9(9)% and the corresponding log ft = 5.2(1). This
strongly suggests an allowed S decay to this state. It decays
strongly to the 3/2% ground state, and weakly to 239-keV
(9/27) state and the 384-keV (5/2%) state. The strong decay
to the 3/2% state rules out 11/2* and 9/27%, leaving 7/2% as
the likely J7 of this state. Further evidence for this assignment
comes from studies of the neutron-rich '*!!2*123Cd nuclei by
Rejmund et al. [18]. In this study, they observed a 646 keV y
in the prompt (A and Z gated) y spectrum. It is likely that this
y is the 643.8(2) keV y observed in this work. This would
establish the 643.8 keV transition as the lowest positive parity
7/2% to the 3/2% yrast transition. The other ys observed in
Ref. [18] were not observed in this work.

Figure 8 shows the y-y coincidence spectrum generated
by gating on the 643.8 keV y transition. This shows that the
(7/2%) 643.7 keV level is fed by ys from the 1040.0, 1121.1,
1299.7, 1555.5, 1638.0, and 2120.4 keV levels (see inset of
Fig. 8). The decays from these levels can be divided into two
groups: (1) levels which feed the (5/2%) 384.1 and (7/2%)
643.7-keV levels and (2) levels which feed the 606.6 and
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TABLE III. Effects of the assignment of possible multipolarities for the 50.5-keV transition in '>Cd. Column three reflects the total
intensity of the transition (with the sum of all observed transitions between levels equal to 100%), i.e., it is not normalized to the 384 keV

transition.

Mult. Otot Lot % P feeding log ft J" B transition

E1l 1.14 5.8(1)% —9.8(9)% 9/2%* Allowed

M1 3.3 11.1(2)% 2.7(8)% 6.1(2) 9/2~ First forbidden
E2 17.1 34.6(6)% 43.6(5)% 5.0(1) 7/2- First forbidden
M?2 64.2 65.5(11)% 76.8(2)% 4.7(1) 7/2F Allowed (I forbidden)

(7/2%) 643.7-keV levels. In the first group are the 1040.0 and
1121.1 keV levels. In the second group are the 1299.7, 1555.5,
1638.0 and 2120.4 keV levels. Of this second group, the levels
at 1299.7, 1638.0 are only observed to feed the 643.7- and
606.6-keV levels and have an apparent log ft <6 (consistent
with an allowed B-decay for the (9/27) ground state), making
them possible candidates for the (11/2%) yrast state.

3. 1121.1 keV level

Like the above 643 keV level, the 1121.1 keV level is
strongly fed in the B decay of the (9/2%) ground state in
125 Ag, with an apparent 8 feeding of 12.1(11)% with a log ft
of 5.3(1), suggesting an allowed decay to this state with pos-
sible J™ of 7/2%,9/2" and 11/2*. The state strongly decays
to the (9/27) 239 and 11/27189-keV states and has weaker
decays to the (5/2%) 384 and (77) 644-keV states. The spin
of 7/2% is excluded because the level does not have a branch
to the 3/2% ground state (which would be E2). Spin equal to
11/2% is also excluded as the transition to the (5/2%) 384 keV
state would be M 3. We therefore assign this level as (9/2%).

4. 873.5, 986.9, 1051.2, and 1164.6 keV levels

The four levels at energies of 873.5, 986.9, 1051.2, and
1164.6 keV have been observed to decay to the (9/27) 239.1-

300 396.6

250
200

655.9
150

Counts

100 477.5

537.1

50

o&£ vy s e

912.0

keV level, with no observed decay into the positive-parity
states at 643.7 (7/2%), 384.1 (5/2%) or 0.0 (3/2%) keV. The
apparent log fs to these levels are all >6, which is consistent
with a first forbidden decay from the (9/2%) ground state
of '2Ag to negative-parity states. Of these states, only the
1164.6 level has been observed to decay to the 11/27188.5
keV isomer. The transition from the 986.9-keV level to the
188.5 keV level is not observed with a lower limit of <0.3%
(normalized to the 384.1 transition). Low-intensity transi-
tions from the 873.5- and 1051.2-keV states of 685.0 and
862.8 keV, respectively, to the 11/2~ isomer would not be
observed in the singles spectrum because of contamination
from relatively large peaks resulting from the decay of '2Cd
at 683.6 and 859.7 keV [10]. There is a (15/27) level reported
in Ref. [13] at x 4+ 719.7(2) keV, where x is the energy of
the 11/2~ isomer. With our value of 188.5(2), this puts the
(15/27) level at 931.8(3) keV. Based on the closeness of ener-
gies to the (15/27) level, the 873.5- and 986.9-keV levels are
possible candidates for 7/2~ and 11/2~ core coupled levels.

B. Decay of the (1/27) isomer of 1>°Ag

The 352.6-keV y transition is not connected via y-y coin-
cidence to any transitions we have assigned to the decay of the
(9/2%) ground state of '>>Ag (although the decay schemes of
the two isomers are connected by the 190.5 keV transition—

994.2

0 500

1000 1500 2000

Energy (keV)

FIG. 8. B-gated y-ray spectrum coincident with the 643.8-keV transition. Prominent y peaks that are included in our proposed decay

scheme of 1 Ag are labeled.
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TABLEIV. List of y rays resulting from the beta decay of '™ Ag to levels in '*>Cd. The intensities in columns two and four are normalized
to the 100% 352-keV transition. The /¢ intensities in column four are the total transition strength (I, 4 Lonversion electron)- Gamma intensities are
based on (a) singles, or (b) coincidence relationships. The * symbol denotes that the y was not placed in the level scheme. Contaminants from

the B decay of '*Cd are marked with the symbol #*,

E, (keV) L, (%) o Lo (%) E; Ef Mult. Coincident y rays

190.5(4) 10.5(9)® 0.152 11.7(7) 574.8 384.1 (E2) 193%*, 334%, 384, 606%**, 737*%*, 1173%*

222.0(3) 7.1(11)° 7.4(11) 574.7 352.6 353

352.6(1) 100* 0.018 100 352.6 0.0 (M1,E2) 222,1023, 1079, 1167, 1725, 1781, 1785
1888, 1940, 2047, 2805, 2825, 2969

384.1 11.7(7)® 0.0041 11.7(7) 384.1 0.0 [E1] 191

574.8(2) 19.7(9)* 19.009) 574.7 0.0

1022.7(3) 2.8(9)° 2.709) 1375.3 352.6 353

1079.2(4) 3.2(8)° 3.1(8) 1431.7 352.6 353

1166.7(4) 6.1(11)° 6.0(10) 1519.3 352.6 353

1725.2(4) 5.6(12)° 5.5(12) 2077.8 352.6 353

1780.9(4) 13.9(16)° 13.7(16) 2133.7 352.6 353

1795.4(3) 2.9(10)° 2.8(10) 2148.0 352.6 353

1888.0(3) 5.3(12)° 5.2(12) 2240.6 352.6 353

1940.4(3) 7.4(15)° 7.2(15) 2293.0 352.6 353

2046.6(5) 7.2(15)° 7.1(15) 2399.2 352.6 353

2133.8(3) 25.7(18)* 25.3(18) 2133.7 0.0

2804.7(4) 18(2)° 18(2) 3157.3 352.6 353

2825.0(3) 4.2(10)° 4.1(10) 3177.6 352.6 353

2968.7(5) 6.2(12)° 6.1(11) 3321.3 352.6 353

3157.5(4) 3.8(5)* 3.7(5) 3157.3 0.0

see the 574.8 keV level section below). The energy of this
y matches well with the reported 352.7-keV y assigned to
the decay of !>>"Ag from Ref. [23]. We therefore assign this
transition and those in coincidence with it to the 8 decay of
the (1/27) isomer. Table IV lists the transitions assigned to
this decay along with their intensities, initial and final states,
assigned multipolarities, and coincidence relationships. Tran-

TABLE V. Levels in '®Cd populated by the S decay of
1/2— 125mAg'

Level (keV) B % log ft
0.0 <4 >6
188.5(2) 0

352.6(1) 7.6(28) 5.6(3)
574.8(3) 22.7(9) 5.1(2)
1375.3(3) 1.6(5) 6.1(2)
1431.7(4) 1.9(5) 6.0(2)
1519.3(4) 3.5(6) 5.7(2)
2077.8(4) 3.3(7) 5.6(2)
2133.7(4) 23.009) 4.7(2)
2148.03) 1.7(6) 5.8(2)
2240.6(3) 3.1(7) 5.5(2)
2293.0(3) 4.3(8) 5.4(2)
2399.2(5) 4.2(9) 5.4(2)
3157.3(4) 12.7(11) 4.6(2)
3177.6(3) 2.4(6) 5.4(2)
3321.3(5) 3.6(7) 5.1(2)
>4621 4.6(12)

sitions and levels that require further explanation are listed in
the following sections by level.

Table V lists the levels in '>Cd populated in this decay. As
noted previously, the calculated log ft values are based on the
apparent § feeding and should be considered as lower limits
and direct decays to the ground state and isomer are assigned
an upper limit based on the J™ values of the initial and final
levels. The direct S decay of the (1/27) ground state to the
3/2* ground state of '>Cd would be a first forbidden 8 decay
with a corresponding log ft > 6, resulting in a branching
ratio of <4%. A direct B decay to the 11/2~ isomer in '>Cd
would require a fourth forbidden B decay and therefore have
a branching ratio of ~0. The resulting decay scheme is shown
in Figs. 6 and 7.

1. 574.8 keV level

The 574.8 keV level is strongly fed by the 8 decay of
the (1/27) isomer of '*>Ag with an apparent log ft of 5.1,
which is consistent with an allowed B decay. It then decays
to the 3/2% ground state, the (1/2%) 352.6-keV, and (5/2%)
384.1-keV states. This is suggestive of a (3/27) assignment
for this level, however, a mechanism for lowering a (3/27)
to that energy is unknown to the best of our knowledge.
However, systematics would suggest an assignment of (3/27)
to this state resulting from a first forbidden decay. It is likely
that the actual log fr to this level is much higher that the
apparent value of 5.1 due to unobserved transitions to the
574.8 level from higher-lying states. Note that the statistics
from the decay of the (1/27) beta decay are much lower than
those from decay of the (9/27) ground state.
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FIG. 9. B-gated y-ray spectrum coincident with the 575-keV multiplet. Prominent y peaks are labeled. The inset shows the energy of the
peak in the singles spectrum (top), in coincidence 606.6-keV y (middle), and the 655.9-keV y (bottom), with the fitted peak energy displayed.

We assign three y's in this work that have energies close
to 575 keV: (1) 574.5 keV deexciting the 1180.8 level to the
606.6-keV level, (2) 575.4 keV deexciting the 1615.4 level to
the 1040.0-keV level, and (3) 574.8 keV deexciting the 574.8-
keV level to the ground state. For the first two transitions, the
energy and intensity were determined via coincident y gates
on the 606.6- and 655.8-keV ys, respectively. A comparison
of these two intensity values to the 575 peak in the singles
spectra shows that there is an excess of counts which indicates
a third peak. The energy of this peak at 574.8 keV and its
intensity were determined from the 8-gated y spectrum after
subtracting out the contributions of the first two transitions
from the multiplet. The spectrum obtained by gating on the

384.1

125Cd
736.7

Counts

575-keV multiplet is shown in Fig. 9, with a closeup of the
three 574.8-, 574.5-, and 575.4-keV ys that make up the
multiplet in the singles spectrum and gated on the 606.6- and
655.9-keV ys, respectively.

The 190.5 keV transition decays from the 754.8 keV level
to the 384.1 keV level and connects the levels fed by the
(1/27) isomer with those fed by the (9/27) ground state. In
our data there is a significant amount of y's from the decay of
125Cd, including the known 191.88(15)-keV transition [10].
The y-y coincident gate on the 191-keV multiplet is shown
in Fig. 10. The prominent peaks in coincidence are the 384.1-
keV (from '>Ag) and the 736.7 and 1173.2-keV transitions
(from '2Cd). Gating on the 736.7-keV y gives a peak at

o 1918 keV Coincident with
3 736.7 keV ¥
100
‘E oF 1
2
© 190.5 keV Coincident with
400f 384.1keV ¥
200 —|_Lr‘__’_
0 L L |
180 190
Energy (keV)

1173.2

T
1000 1500
Energy (keV)

FIG. 10. B-gated y-ray spectrum coincident with the 190.5-keV transition. Prominent y peaks are labeled. There is significant contamina-
tion in this peak from the 191.88(15)-keV y resulting from the 8 decay of '2>"Cd. The inset shows the energy of the peak in coincidence with
the 2 Ag384.1-keV y (top), and the 736.7-keV y (bottom) from '>>Cd. A dashed line was added to the inset to guide the eye.
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TABLE VI. Observed y rays in this work from the 8 decay of **Cd.

E, (keV) I, ot Lot E; E; Mult. Coin. y rays
62.2(3) 28(17) 0.664 47(29) 62.3 0.0 E1l 142.9,179.3
142.9(3) 10(4) 0.063 11(4) 205.2 62.3 El 62.3
179.4(3) 42(12) 0.033 43(12) 241.6 62.3 El 62.3
241.7(4) 12(3) 0.07 13(3) 241.6 0.0 E2
TABLE VII. g-delayed neutron emission results from > Ag and '*"Ag.
Nuclide Jm Allowed B decays Final state ('**Cd) AL B-n branching
1%Ag 9/2") 7/2F,9/2%, 112 57, 1846 keV 0,1,2 0.56(5)%
4%, 1385.2 keV 0,1 0.59(10)%
2%,613.0 keV 1,2,3 0
07, ground state 3,4,5 0
125m A (1/27) 1/27,3/2~ 5-, 1846 keV 3,4 0
4%, 1385.2 keV 2,3 0
2%, 613.0 keV 0,1 1.5(2)%
0", ground state 0,1 3.1(10)%

TABLE VIII. Comparison of experimental and theoretical 8-delayed neutron probabilities for the odd-mass neutron-rich Cd isotopes.

Nuclide Theory [35] Theory [36] Lit. value (expt.) This work
120Ag 0 0.5% <0.003% [37]
121Ag 0 0.7%
12Ag 0 0.6% 0.186(10)% [37]
123 Ag 7% 0.9% 0.55(9)% [37]
1240 10% 0.7% 1.3(9)% [38]
PAg 4% 1.1% 11.8(10)% [201, 2.2(1 1% [21] 46(12)% (" Ag)
1.22)% (‘**Ag)
126Ag 4% 1.0% 13.7(11)% [20]
277Ag 7% 1.9% 14.6(15)% [20]
128 Ag 9% 1.8% 20(5)% [20]
12 Ag 10% 13.3% <20% [20]
g Beam On Beam Off
3000F
2500 384.1keV 125Ag ot L e -y
W 2000F
g
) E Tl
O 1500F WF‘WW i
mpﬂlﬂﬁ
i 436.3 keV 125Cd
1000 WM
g W“’M
g Jﬂ/uf
500F
: o
e
Tl TR e T O T A Y o . O Ll O T\ Y o i R 0 e T | N 0 e O L A O O (s T T A O |

1000 1500 2000

Time (ms)

2500

FIG. 11. Timing spectrum of 384.1-keV transition arising from the 8 decay of '>> Ag compared with the 436.3-keV transition from the

decay of 2Cd.
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FIG. 12. Gamma spectra gated on the known y rays in '**Cd
arising from the B-delayed neutron emission of '*Ag.

191.8 keV, which agrees well with the literature value [10],
and gating on the 384.1-keV peak yields a peak at 190.5 keV
(see inset of Fig. 10).

C. Half-lives

The measurements of the half-lives of the ground state and
isomer in '3 Ag were done by measuring the apparent half-life
of each y ray with time equal zero defined as when the tape
moved the sample to the front of the detectors. As detailed
above, the A = 125 beam was on for two seconds, then turned
off for 500 ms to allow measurements of the half-lives of the
ground state and isomer in > Ag (and '»Cd). This was done
by measuring the apparent half-life of the most intense y rays
of each starting when the beam was tuned off. The measured
half-life (7‘1‘75) is a combination of the 8 decay Tl’jz and the

y-ray decay T, where it was assumed 7}, < Tl’jz- This is
shown in Fig. 11 for the 384.1 keV y transition from the
decay of '»Ag and the 436.3 keV y transition from the S
decay of '>Cd. In Fig. 11, the grow-in (beam on) and decay
(beam off) of both nuclei is observed. In this figure, time equal
zero corresponds to the tape movement. Note that '>>Cd is

produced both directly and as the § daughter, making the time
spectrum more complicated than for the '23 Ag activity, which
is only produced directly.

For the ground-state 8 decay of '2> Ag, the half-life was ob-
tained from the weighted average of the largest gamma peaks
in its decay. The ys used were the 50.5-, 384.1-, 643.8-, and
606.6-keV transitions with measured 7;,, values of 176.1(49),
176.4(50), 173.5(80), and 174(15), respectively, resulting in
a weighted average of 176(3) ms. For the isomer of '®Ag,
the half-life was obtained from the 352.6-keV transition to be
159(21) ms.

D. B-delayed neutron emission

Known y rays from levels in '>*Cd are present in the
data with the assignment made by y-y coincidences. The
available energy for B-decay into neutron unbound states Q”
is 4110(430) keV [24] out of a total Qg of 8830(430) ke V. The
lowest energy levels in '2*Cd above the 0" ground state are
the 27613.0 keV, 4t1385.2 keV, 271427.2,011573.1, and the
(57) 1846.5 keV states [33]. Gammas from the 613.0, 1385.2,
and 1846.5 keV states have been observed with the expected
coincidence relationships. Figures 12(a)— 12(c) show the coin-
cidence spectra gated on the 461.3 keV, 772.2 keV, and 613.0
keV y rays, respectively. In all three spectra, the expected y
rays are all observed. In addition, the gate on the 772-keV
y has a peak at 436.5 keV, which results from coincidence
with the tail of the unresolved 774.5 keV y arising from the g
decay of 'Cd [10]. The 384 keV peak in the 613.0 keV gated
spectrum arises from the tail of the unresolved 615.1 keV y
from 12 Ag.

We also observed ys with energies of 62.2(3), 142.9(3),
179.4(3), and 241.7(4) keV, which match well with the known
62.2(1), 143.0(2), 179.6(1), and 242.0(3) keV ys [34] arising
from the B decay of '>*Cd. These are listed in Table VI.
Fig. 13 shows the y coincidence spectrum gated on the 62-
keV y. The expected 179- and 143-keV ys are observed in
the spectrum. The 36.5 keV line is absent because it is below
the energy threshold. The inset of the figure shows the decay
scheme from Ref. [34].

Neutron emission to states in '>*Cd are expected to occur
predominately from excited levels in '>Cd with similar J”
values. These neutron-emitting states are populated primarily
by allowed (and to a lesser extent first forbidden) S decays
of 12Ag. These neutron unbound states will then decay by
neutron emission to states in '>*Cd requiring the smallest
change in angular momentum—primarily A¢ = 0. Therefore,
we assign those B-delayed neutrons to the (4%) 1385.2 and
(57) 1846.5 keV levels in '?*Cd as arising from the S-delayed
neutron emission of the (9/2%) ground state and the delayed
neutrons populating the 2+613.0 keV and 0 '?*Cd ground
state as arising from the (1/27) isomer of '»Ag. This is de-
tailed in Table VII, showing £ = 0 delayed neutron emission
to the 5~ and 4 '2*Cd states from the (9/2%) ground state
and emission to the 2+ and 0" !2*Cd states from the (1/27)
isomeric state. Determining the delayed-neutron branching
ratio to the excited states in '**Cd is a straightforward ratio
compared with other observed ys from '2>Ag. The branch-
ing ratio to the ground state of '>*Cd was determined by
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FIG. 13. B-gated y-ray spectrum coincident with the 62.2-keV y ray arising from the 8 decay of '>*Cd. The inset of the figure shows the

decay scheme from Ref. [34].

subtracting the relative amount of '>*Cd beta decay deter-
mined by the 179 keV ys from B decay of '**Cd to the
observed 613 keV y in '*Cd from B-delayed neutron decay
of 12 Ag (see Fig. 12).

This results in a branching ratio for the (9/2%) ¥Ag
ground state of 1.2(2)% [0.56(5)% to the 1846 keV level and
0.59(10)% to the 1385 keV level], and 4.6(12)% [1.5(2)% to
the 613 keV level and 3.1(10)% to the ground state] for the
(1/27) isomer (see table VII). The assigned value of the §-n

159(21) ms

97.1, (1/2-)

176(3) ms
0.0, (9/2+) 63) ms

Sn =4718(4)

T 056()%
\ =

branching to the '2*Cd ground state should be considered as a
lower limit because the beta branching ratios to the 241.8-keV
(<67.7%) and 205.2-keV level (<15.8%) are considered to
be upper limits [34] due to the pandemonium effect [32]. The
resulting decay scheme for S-delayed neutron emission from
125.125m A o is shown in Fig. 14.

A comparison of the B-n branching ratios calculated by
Moller et al. [35] and Marketin et al. [36] versus experimen-
tal literature values for the neutron-rich odd-mass is shown

461.4

1846.5, 5-

0.59(10) %

1385.2, 4+

1.5(2)%
613.0,2+

3.1(10)%

0.0, 0+

124

Cd

FIG. 14. Proposed partial decay scheme for -delayed neutron emission from 212" Ag
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in Table VIII. Our experimental values of 1.2(2)% for the
9/2* 25Ag and 4.6(10)% for the 1/2~ 12" Ag are signifi-
cantly lower than the previously reported value of 11.8(10)%
[20] and matches somewhat with the value of 2.2(11)% [21],
which is a combination of decays from the ground state and
isomer.

In conclusion, we have investigated the 8 decay of > Ag.
We have found evidence for 8 decay and B-delayed neutron
emission from both the (9/2%) ground state and the (1/27)
isomer of !> Ag. The resulting partial decay scheme of 1" Ag
consists of 16 ys from 14 levels in the g daughter, while the
partial decay scheme of the ground state of '>>Ag consists of
72 ys from 47 levels. In both the isomer and ground state,
evidence for §-delayed neutron emission was observed, with

the resulting branching ratios of 4.6(12)% for the isomer, and
1.2(2)% for the ground state.
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