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Introduction 
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Key concepts:  

• Isomer 

• Proton dripline 

• N = Z nuclei 

• g9/2 orbital 

 

 



Motivation to study 96Cd 
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What is known: 

1. Isomer: 96Cd has a 16+ spin-gap isomer that decays to 96Ag 

 (B. S. Nara Singh et al., PRL 107, 172502, 2011.)  

2. Proton dripline: in addition to β+/EC decay, 96Cd exhibits β-delayed 

proton emission (G. Lorusso et al., Phys. Rev. C 86, 014313, 2012.) 

 

Questions: 

Is the β-delayed proton emission from the 0g.s.
+, or the 16+ isomeric state? 

Is the 16+ state due to the interaction of 2p, 2n holes in the g9/2 orbital? 



Isotope production & identification 

6/16/2015 4 

124Xe beam 

345 MeV/u 

ZeroDegree 

spectrometer 

plastic 

scintillator 

+ PPAC 

plastic 

scintillator 

+ PPAC 

identification by Bρ-ΔE-ToF 

separation by  

Bρ-ΔE-Bρ   

BigRIPS 

RIKEN SRC 

ToF

1 L

c


Plastic scintillator: ToF 

q

A
cm

q

p
B u 

Position-sensitive PPAC: Bρ 

4 mm 
9Be 

target 

Ionization 

chamber 

2

2



Z
E 

Ionization chamber:∆E 

EURICA + WAS3ABI 

10 m 

Fragmentation reaction 





















 Cd

Sn

 Be Xe 96

100

9124

Tag isotope’s A and Z event-by-event 

Jason Park, CAP Congress 2015 



Isotope production (8.5 days of beam) 
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Detector systems: WAS3ABI + EURICA 
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2. Isomer spectroscopy 
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(a) Prompt:  

0 < Tγ < 200 ns  

 

 

(b) Delayed:  

200 ns < Tγ < 4 μs 

 

 

(c) All other nuclei,  

200 ns < Tγ < 4 μs  

Previously reported 16+ isomer in 96Cd 
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Delayed: 200 ns < Tγ < 8 μs 

Verification of the 16+ isomer in 96Cd 
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Low-energy γ-rays in 96Ag  
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Coincident gamma-ray spectrum with summed 
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β-delayed proton emission in 96Cd 
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96Cd 16+ isomeric decay hypotheses  
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Isomeric γ-ray transitions of 96Cd 
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