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QR TRIUMF Decay spectroscopy of 128-132Cd

= Rapid neutron capture (r-) process path formed by waiting point nuclei,
where most of the r-process material within an isotopic chain accumulates and (3-decays

= N = 82 isotope 13°Cd provides critical information on the position and shape of the 2nd
r-process abundance peak at A ~ 130.

o Identified
®m Known half-life
O r-process waiting point



Special interest for nuclear structure since 128-132Cd are neighboring the doubly-magic

Nuclear structure

1325n which is central to shell model predictions: 13°Cd is 2p hole, 128Cd is 2p-2n hole.
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QR TRIUMF Nuclear structure 2

= Special interest for nuclear structure since 28-132Cd are neighboring the doubly-magic
1325n which is central to shell model predictions: 13°Cd is 2p hole, 128Cd is 2p-2n hole.
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R TRIUMF Neutron-rich Cd beams at TRIUMF

= Selective ionization with the lon Guide Laser lon Source [IG-LIS]
= Measured background suppression by factors 10°-10°




QR TRIUMF Neutron-rich Cd beams at TRIUMF 3

= Selective ionization with the lon Guide Laser lon Source [IG-LIS]
= Measured background suppression by factors 10°-10°
= High statistics B-y-y with SCEPTAR : SCintillating Electron Positron Tagging Array

R TRIUMF ISAC

In-vacuum moving tape
collector system
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R TRIUMF Neutron-rich Cd beams at TRIUMF

= Selective ionization with the lon Guide Laser lon Source [IG-LIS]
= Measured background suppression by factors 10°-106
= High statistics B-y-y with SCEPTAR : SCintillating Electron Positron Tagging Array

= 16 large-volume High Purity Germanium clover GRIFFIN detectors dedicated to decay
spectroscopy of the low-energy radioactive ion beams at TRIUMF.

Measured
= 128Cd: 1067 pps
| 12°Cd: 122 pps
| 3°Cd: 16-29 pps
| 3'Cd: ~0.8 pps
| '32Cd: ~0.15 pps
-k »wl.} 3 {'
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Previous work on 128Cd

= 1988 experiment in Sweden: 7 transitions and 4 levels
= Multipolarities from conversion electron measurements.
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R TRIUMF Laser-ionized Cd spectroscopy

Further discrimination of isobaric background:

= |dentification of transitions by comparing
laser on (Cd + In) and laser blocked (mostly In)
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Further discrimination of decaying daughters: georf
Identification of transitions by comparing
beam on data (Cd + In) and beam off data (mostly In) -

g Beam On 0 200 400 600 800 1000 1200 x 10 ns
* * Beam off
N
©
& 3 o &
N T g & S
* O * *
lﬂ\ ja L p—a
| | I | | | | 1 | | | 1 1 | | | | | | I 1

o
|

1200
Energy [keV]



7

R TRIUMF B-y-y coincidence analysis
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R TRIUMF B-y-y coincidence analysis
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Decay scheme of 128Cd

= 28 new transitions and 11 new states
=  Spin assignments with log(ft) values and Shell Model predictions
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Decay scheme of 128Cd

= 28 new transitions and 11 new states
=  Spin assignments with log(ft) values and Shell Model predictions
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QR TRIUMF Shell Model calculations ®

= First 1+ decays ~100% to the ground state

= J. Holt from TRIUMF theory group is working on further calculations.

NuShellX model space
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Previous work on 131-132Cd

= 7 transitions observed in 3ln at ISOLDE, 23 at RIKEN: only 3 transitions in common
= No y-transitions observed from the B-decay of 132Cd to 132In,
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R TRIUMF B-decay of 3'Cd "

= 32 hours at ~0.8 pps, comparable to EURICA/RIKEN statistics

= Many transitions confirmed: 5/7 (O.Arndt et al., Acta Phys. Pol. B 40, 437, 2009)
22/23 (J. Taprogge et al., Eur. Phys. J. A52, 347, 2016)
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R TRIUMF B-decay(?) of 132Cd 12

= Very low neutron separation energy — large neutron branching ratio (P,)
= 988 keV in both 131-132Cd datasets
= No y-transitions observed from B-decay of 132Cd into 132In, yet

= P, closer to 100% than previously reported: 60(15) % M. Hannawald et al.,
Phys. Rev. C 62, 054301 (2000).
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R TRIUMF Upcoming

Detailed y-spectroscopy of 128-132Cd 3-decay in progress

= 128Cd nuclear structure: " ¥, ____
82

= 28 new transitions and 11 new levels so far

= More Shell Model calculations, angular correlations.... .!

= BI132Cd analysis in progress

= 129-130Cd analysis by Y. Saito [UBC/TRIUMF] and M. Bowry [TRIUMF]

= Half-lives of 128-130Cd: R. Dunlop et al., Phys. Rev. C 93, 062801(R) (2016).

GRIFFIN



QR TRIUMF Merci ! Thank you!
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