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Potential 0νββ-decay 150Nd → 150Sm 

J. Beller, Dissertation (2014), TU Darmstadt T. R. Rodríguez, private communication (2016)  

Quadrupole deformation β 

Kinematical factor 
Neutrino mass 

Nuclear matrix element 0νββ-decay rate 
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Experimental technique: NRF at HI𝛄S 

Weller et al., 

Prog. Part. Nucl. Phys. 62 (2009), 257 
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Angular distribution of 0+ → 1π → 0+ cascades 

Using HIγS’ polarized γ-beam: Determination of parities by 

angular distribution of ground-state transitions 

N. Pietralla et al., Phys. Rev. Lett. 88 (2001), 012502 
γ³-setup at HIγS 
B. Löher et al., Nucl. Instr. Meth. 

Phys. Res. A 723 (2013), 136 150Sm 
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Angular distribution of 0+ → 1π → 0+ cascades 

Using HIγS’ polarized γ-beam: Determination of parities by 

angular distribution of ground-state transitions 

N. Pietralla et al., Phys. Rev. Lett. 88 (2001), 012502 
γ³-setup at HIγS 
B. Löher et al., Nucl. Instr. Meth. 

Phys. Res. A 723 (2013), 136 150Nd 
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Extract of the 150Nd spectra within the  

2994 keV-beam’s energy range 



23‐May‐2018  |  Jörn Kleemann  |  Institut für Kernphysik – Technische Universität Darmstadt  |  AG Pietralla  |  7 

 

Extract of the 150Nd spectra within the  

2994 keV-beam’s energy range 



23‐May‐2018  |  Jörn Kleemann  |  Institut für Kernphysik – Technische Universität Darmstadt  |  AG Pietralla  |  8 

 

Extract of the 150Nd spectra within the  

2994 keV-beam’s energy range 



23‐May‐2018  |  Jörn Kleemann  |  Institut für Kernphysik – Technische Universität Darmstadt  |  AG Pietralla  |  9 

 

Extract of the 150Nd spectra within the  

2994 keV-beam’s energy range 
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0νββ-decay mother 150Nd: 

Preliminary results for 150Nd 

J. Beller, Dissertation (2014), TU Darmstadt 
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0νββ-decay mother 150Nd: 

Preliminary results for 150Nd and 150Sm 

J. Beller, Dissertation (2014), TU Darmstadt 

0νββ-decay daughter 150Sm: 
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• Hamiltonian:  

 

 

 

• Transition operators: Consistent Q-formalism 

•   

150Nd in the IBM-2 
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150Nd in the IBM-2 

Exp. IBM-2 

ξ1 = ξ3 

 

𝜖 = 0.476  

𝜅 = −0.0762  

𝜒 = −0.947  

𝜉1 = 𝜉3 = 0.672  

𝜉2 = 0.295  
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150Nd in the IBM-2 

Exp. IBM-2 

ξ1 ≠ ξ3 

 

𝜖 = 0.483  

𝜅 = −0.0774  

𝜒 = −0.998  

𝜉1 = 1.30  

𝜉2 = 0.117  

𝜉3 = 0.248  
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150Nd in the IBM-2 

Exp. IBM-2 

ξ1 = ξ3 

 

𝜖 = 0.530  

𝜅 = −0.0692  

𝜒 = −1.323  

𝜉1 = 𝜉3 = 0.717  

𝜉2 = 0.275  
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