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The A = 130 peak and metal poor stars 

● New Te observation (A ≤ 130) and Ba (A ≥ 140) highlight               
r-process conditions in single r-process events

● Te/Ba ratio is sensitive to 
         +  r-process conditions
         +  contribution of the weak r-process

● Pn is one of the important unknown affecting the ratio Te/Ba

Observation of Te in metal poor stars
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Pn vs. (n, γ) competition during freezout?
  
Based on current predictions,  A = 130 is build up almost 
entirely during freezout  
                           

Farouqi et al., 2010         I. Roederer et al., 2012



  

Setting 1 (8 days)

Setting 2 (2 days)

Goals of the experiment

Neutron number

Measurement of 

33    P1n 

11    P2n

3    P3n

All relevant to the A=130 peak

Remeasure

First measured

Pn of N = 82 nuclei 

                           Main Motivations

1)     N = 82 nuclei                              (129Ag, 127Rh)
          – possibly the most exotic probe of shell model 
            – possibly the largest source of neutron during freezout

2)    Rh, Pd, Ag are progenitors of Te       (131Ag, 129Pd)
       Sb, Sn, In are progenitors of Ba        

3)    Candidate for b-2n, b-3n emission    (134,135,136In)



  

P1n, P2n, P3n predictions (FRDM) and previous measurements
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Sensitivity of the Te/Ba ratio to Pn values

Two r-process calculations changing: 

● Only the P-1n values that we will 
measure

● No P-2n values

● Only shown entropy components for 
the A=130 peak

Ratio Te/Ba is affected by a factor > 5
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Elemental distribution in HD108317 J. Cowan, Nature 440, 1151-1156 (2006)



  

8 days

129Pd  50  ions

   Pn = 75 ± 30%

      (Neutrons –  bg) > 3σ 

           14   –  0.2  >   11

Beam time request

4 days

129Pd  25  ions

   Pn = 75 ± 40%

      (Neutrons –  bg) > 3σ 

           7   –  0.1  <   7.8

borderline

possible

borderline

possible



  

Beam time request (2n emitters)

possible

4 days

5 candidates

8 days

11 candidates

possible



  

Summary

 

Tremendous progress have been made in the astronomical side, and more will come 
from planned metal poor star survey 

Pn values are among the important nuclear physics input, are highly uncertain, and 
difficult to predict

We propose to measure 33 P1n, 11 P2n, 3P3n progenitors of the A = 130 that will: 

           1.   direct impact in r-process (e.g., reduce the Te/Ba ratio of a factor 5)

           2.   provide a volume of data to improve models
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