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Neutron capture cross sections for s-process branch points and other short-lived
isotopes can be obtained from a combination of surrogate reaction data and theory

Accomplishments: Recent benchmarks
demonstrate the use of surrogate
reactions for determining challenging
(n,g) cross sections indirectly
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Inelastic scattering as a surrogate:
• Inelastic scattering on 154Gd provides
crucial information on decay model
• Theory is used to extract the desired
153Gd(n,g) cross section
• Similarly for 95Zr(n,g) and other
unstable isotopes
• Method applicable in regular and
inverse kinematics
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Figure 4. Evolution
fr( Eu)
in the envelope as a function of ∆tTP-AGB (time

from the beginning of the TP-AGB phase) for a M = 2 M⊙ and Z = 0.01
AGB model using two different 151 Sm(n, γ ) reaction rates. The shaded area
(plotted only for the C-rich phases of the evolution) represents the associated
uncertainties. M06 represents the experimental rate from Marrone et al. (2006)
multiplied by the SEF from Bao et al. (2000). R12 represents the stellar rate
computed using the method of Rauscher (2012) including the experimental data
from Marrone et al. (2006).

Inelastic scattering as surrogate mechanism opens up new opportunities for
obtaining capture cross section for unstable isotopes!
and −2.4 (CS 31062-050; Aoki et al. 2002). Both stars show

