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Motivation



129Cd
• 129Cd: Below doubly magic 132Sn

➡ 2π-hole and 1ν-hole relative to 132Sn
‣ Single particle states

➡ r-process abundance peak at A ≈ 130
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• Spin and parity of the ground state  

129Cd Open Question
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Odd - A Cd Isotopes
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129Cd Shell Model Calculation 
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• Two recent SM calculations suggest 11/2- GS  

EURICA: J. Taprogge et al. PLB 738 (2014)
Wang et al., PRC 95, 01134(R) (2017) 
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129Cd: 11/2- and 3/2+

• Both have similar half lives
T1/2(11/2-) = 147(3) ms
T1/2(3/2+) = 157(8) ms
R. Dunlop et al.,  
PRC 93, 062801(R)(2016)

• Isomeric Transition (IT) between the two states is  
highly suppressed (M4)

• Need direct mass measurement and laser 
spectroscopy to determine the order

• Two states populate different states in 129In via β-decay
7

T1/2(11/2-) =155(3) ms
T1/2(3/2+) = 146(8) ms
J. Taprogge et al.,  
PRC 91, 054324 (2015)
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Previous work on the β-decay of 129Cd
• Previous Results

➡Discrepancy between two level schemes
➡Unassigned spins

ISOLDE: O. Arndt et al.,  
Acta Phys. Pol. B40, 437 (2009).

EURICA: J. Taprogge et al. PLB 738 (2014)
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From 11/2-

From 3/2+

129In
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Experiment and Analysis



IGLIS: Ion Guide Laser Ion Source 
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500 MeV p+

From H. Heggen.  
ISAC Operators Talk. Feb 6, 2014

: Laser On
: Laser Blocked995 keV

• IGLIS - Isotope selective ionization and suppression  
of surface-ionized species (e.g. Cs, In)
➡Cleaner beam
➡Laser on/ blocked spectrum to distinguish peaks



β-decay Spectroscopy of 129Cd
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GRIFFIN 
Gamma-Ray Infrastructure For  

Fundamental Investigations of Nuclei

SCEPTAR  
SCintillating Electron-Positron  

Tagging ARray

γ rays β-tagging
129Cd

129In

β-

γ
in coincidence

Moving Tape  
Collector



Statistics
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Coincidence Analysis
1. Build γ-γ coincidence matrix
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2. Gate on a peak to see other peaks in coincidence

Coincidence Analysis
1. Build γ-γ coincidence matrix
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2. Gate on a peak to see other peaks in coincidence

Coincidence Analysis
1. Build γ-γ coincidence matrix

3. Build level scheme 
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Isomer
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J. Genevey et al., 
Phys. Rev. C 67, 054312 (2003). 



Isomer half-life
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J. Genevey et al., 
Phys. Rev. C 67, 054312 (2003). 

Time [10ns]

Decay of the Isomeric State 
(β-γ timestamp difference)

T1/2 = 10.3(2) μs 

J. Taprogge et al. (2014)  
J. Phys.: Conf. Ser. 533 012043 

T1/2 = 11.2(2) μs 

Preliminary



• So far mostly agree with EURICA results

• Further coincidence analysis to build  
my own level scheme

• Seek for weaker transitions and  
assign more spins to energy levels by exploiting 
high statistics 

Summary and Outlook
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