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Introduction: why 101Sn? 

101Sn: 1 neutron added to doubly-magic 100Sn core 

Krane, Introductory Nuclear Physics (1988) 

Ground state 

spin of 101Sn: 

5/2+ or 7/2+? 

 

 

 

 

Robustness of 

the shell model 

with isotopes 

far away from 

stability 

 
T. Faestermann, M. Górska, and H. Grawe,  

Prog. Part. Nucl. Phys. 69, 85 (2013) 

 

C. B. Hinke et al., Nature 486, 341 (2012) 
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Introduction: two-body tensor force in exotic nuclei 
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T. Otsuka et al., PRL 95, 232502 (2005) and T. Otsuka et al., PRL 104, 012501 (2010) 
 

νg7/2 πg9/2 

Jπ = 7/2+ if sufficient  

tensor force is manifest in 101Sn 



Introduction: literature on 101Sn’s ground state spin 
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K. Straub, PhD thesis,  

TU Munich (2010) 

 

I. G. Darby et al., PRL 105, 162502 (2010): 7/2+ 

S. N. Liddick et al., PRL 97, 082501 (2006): 5/2+  

α-γ decay spectroscopy of  
109Xe → 105Te → 101Sn chain 

β-γ, βp decay spectroscopy of 101Sn 

O. Kavatsyuk et al.,  

EPJ A 31, 319 (2007)  

Inconclusive from  

these studies 

γ-βp: 5/2+ with E(7/2+) – E(5/2+) = 172-keV 

[D. Seweryniak et al., PRL 99, 022504 (2007)] 



Method: isotope production & identification 
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Results: isotope production (8.5 days of beam) 
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101Sn (~9000 counts) 

(~2000 counts) 

New isotopes: 

I. Čeliković et al.,  

PRL 106, 162501 (2016) 

99Cd (~2×106 counts) 



Method: decay spectroscopy 
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Correlate β+/p to imp. events in 

spatial/time window, measure γ-rays 

emitted from daughter nuclei 
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Results: β-delayed γ ray spectra of 101Sn 
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K. Straub, PhD thesis,  

TU Munich (2010) 

 

This work 

 

M(101Sn) – M(101In) 

= 8.3(4) MeV 

(AME 2012) 



Significant  

β-decay branch  

to the (9/2+) 

state; 

log ft value 

consistent with  

∆J = 1 β decay 

Iβ/log ft values are more consistent 

with the 7/2+ ground state assumption 

βp branch not included 

Discussion: comparisons to shell model 
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Ground-state feeding Iβ:  

most significant discrepancy 

Important: 

∆J ≤ 1 for 

allowed  

GT-decays 



Discussion: effective single-particle energies of g7/2, d5/2 
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Sn 

I. G. Darby et al., PRL 105, 162502 (2010) 

E(7/2+) − E(5/2+) = −172(2) keV from α-γ spectroscopy  

(other data points from ENSDF) 

 

Trend of g7/2 ESPE in good agreement with empirical SM results 

Sn 



Summary and outlook 
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Ground-state spin of 101Sn 

• Sensitive probe of g7/2 and d5/2 ESPE near 100Sn and two-body tensor force  

• 5 γ-ray transitions observed, energies in good agreement with SM 

• Evidence for significant direct β-decay branch to (9/2+) ground state of 101In 

→ Jπ(101Sn) = 7/2+, compatible with theory 

 

Remaining task 

• Address the Pandemonium effect: apparent enhancement of Iβ from γ-ray analysis 

→ more accurate determination of Iβ to the ground state 
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