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The surrogate reaction method is an alternative to direct measurements of compound nuclear reaction cross sections [1,2]. We introduce new theory tools for extracting capture cross sections from experiments that use proton inelastic scattering as a surrogate reaction mechanism.  These extensions including two-step processes in populating the target nucleus in the proton inelastic scattering surrogate mechanism, Markov Chain Monte Carlo parameter inference for constraining the level density and gamma-ray strength function parameters, and accounting for the impact of partial-width fluctuations on the γ-emission probability due to the low-density of states available in competing particle emission channels. We apply these developments to 90Zr() experimental data [3] to constrain the neutron capture cross section for 89Zr isotope which has a half-life of about 78 hours. We simultaneously determine the known proton capture cross section for 89Y as a benchmark for our approach. 
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