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MSU/NSCL (fragmentation)
 β decay studies close to the N=82 
 shell closure, β decay of 78Ni 
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• Only experimental information available for a 
few isotopes at the N=50 and N=82 shell closure
• So far, we need to rely heavily on theoretical 
calculations:  

QRPA + Mass models (FRDM, ETFSI)
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Neutron Emission Ratio Observer (NERO):
• 60 counters total (16 3He , 44 BF3)
• 60 cm x 60 cm x 80 cm  polyethylene block
• Efficiency ~40%
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New T1/2

Improved T1/2

New Pn
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Montes et al.

T1/2 and Pn rough 
indicators

of nuclear structure … Deformation and Q value alone are 
not enough…
s.p. energy levels?
Sn values?

Montes,Pfeiffer,Kratz 
Mainz/JINA
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Branchings
modify final 
abundance 
before freezeout

Calculated isotopic abundances just before freezeout

Abundance ratio 120Sn/119Sn is increased by 60% but…..
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SummarySummary

• Nuclear physics is needed to make full use of astronomical 
observations and to experimentally constrain r-process models

• Experimental nuclear data (and good theoretical models) are 
needed

• Good agreement between predictions and experimental values 
(less than a factor of 3) in this mass region

• Except 120Rh Pn value: not explained by quadrupole deformation 
or mass uncertainty. Incorrect placement of the dominant GT 
feeding (νg7/2 → πg9/2)

• Effect in the r-process?   Isotopic ratio 120Sn/119Sn
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Over-prediction of the experimental T1/2 for N≥74 Pd isotopes…
Uncertainty in the input parameters???

1. ε2 does not explain it..
2. An increase in the Qβ value better reproduce the experimental results..

• Large Qb value 130Cd decay best 
reproduced by mass models with N=82 
shell quenching (Dillmann et al. PRL 91 
(2003) 162503)
• Systematic Variation of E(2+) for 120Pd: 
hints to the absence of shell quenching 
(Walters et al. Phys. Rev. C (2004) 034314)

T1/2 and Pn rough indicators
of nuclear structure …

Increase in Qβ consistent 
with a weakening of the 

neutron shell-closure seen by 
N≥74 Pd but…..


