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from Lodders et al 2010

WHAT CAN WE LEARN FROM OLD STARS?



How much reaction rate uncertainty is 
good enough for the r-process?

How much uncertainty to 
expect?

Liddick,…,Perdikakis,…,Nikas,…, et al., Phys. Rev. Lett. 116, 242502, (2016)
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JLM semi-microscopic Optical Potential,  

gray region: thorough checks with (p,p), 
(n,n) and (p,n) data, 1.5-10% uncertainty

(Bauge, Delaroche, Girod, PRC63, (2001), 024607)

For n+ X(A,Z,N):



Why not add an energy dependence at low energies by hand?

(Goriely and Delaroche, PLB653, (2007), 178)

Case 1: 30% higher λw1 @ 100keV

Case 2: 50% higher λw1 @ 100keV

Case 3: 50% higher λw @ 100keV



How well does it perform? Neutron strength function as benchmark

(Goriely and Delaroche, PLB653, (2007), 178)



How well does it perform? Neutron strength function as benchmark

(Goriely and Delaroche, PLB653, (2007), 178)



Is it important for astrophysics?

Yes, terrifying!



Tweaking the imaginary part and looking at particle production 

Hauser Feshbach calculation by A. Voinov



Are there any corroborating experimental hints for such a discrepancy?

Ramirez, Voinov, Grimes et al., Phys. Rev. C 92, 014303, (2015)
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11B+48Ca 59Mn*

Proposed experiment @ Ohio U accelerator

Better ideas are welcome!
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• Ebeam < 5MeV/u 
• Experimental setup for particle evaporation measurements 
• Region with experimentally constrained level densities 


