
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Case 1: Representation in the (N,Z) plane of the uncorrelated masses uncertainties, σM(Z, N) (in MeV), obtained from 10931 runs with σM,exp < 0.8 MeV. See Goriely & Capote (2014) for more details. The nuclei outlined with open magenta squares are the experimentally known masses. The dashed magenta line is a contour of nuclei with σM below 0.55 MeV. The shell closures are displayed as plain lines.
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        Same as Fig. 1 but for Case 2: Uncorrelated Sn uncertainties (in MeV) determined in Case 2 within the BFMC method.

      

    

  
    
      Fig. 3. 
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        rms values of Sn and Qβ when randomly picked Npick times from Case 1 or Case 2. The rms deviation is calculated with respect to all experimentally known Sn or Qβ values (Wang et al. 2021). The random pickup was done 200 times to obtain an average rms value.
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        Two-neutron separation energy, S2n, for the Z = 70 isotopic chain obtained with 200 combinations for Case 1 (blue lines) and 200 for Case 2 (red lines). A zoom on the N = 126 shell gap shows its potential disappearance in Case 1, a clear sign of overestimating the uncertainties in this case. One specific extreme combination of Case 1, shown by the thick blue line, highlights the possible shell disappearance.
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        Heat map representing the parameter uncertainty of Sn(Z, N − 1) (relative to HFB-24 values) as a function of Sn(Z, N) uncertainties (relative to HFB-24 values) for each BFMC combination selected in Case 2 (10643 combinations). The subplots use the same axis and are separated by isotopic chains to show the correlation for each of them. Each frame is 500 per 500 bins and each bin is color-coded to the number of combinations in it.
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        Schematic view of the anticorrelations imposed by Sn and Qβ on the choices of mass uncertainties. When maximizing Sn(Z,N), we imposed Mmin(Z,N). The consequences of this choice are depicted in red, where the mass of (Z,N − 1) will need to be minimum and the mass of (Z+1,N − 1) maximum, due to the anticorrelation with Qβ.
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        Convergence of the averaged uncertainties, [image: equation], as a function of the number, N, of r-process simulations for the four cases considered here.

      

    

  
    
      Fig. 8. 
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        Impact of the nuclear mass uncertainties obtained in Cases 1 to 4 on the mass fractions of stable nuclei (and long-lived Th and U) of the material ejected from the binary 1.38–1.38 M⊙ NSM model as a function of the atomic mass, A. Solar r-abundances (Goriely 1999) are shown in gray as a reference and are scaled to the peak value of the A = 130 abundance in the Case 1 simulation.

      

    

  
    
      Fig. 10. 
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        Same as Fig. 8 but for the impact of model vs. parameter mass uncertainties. The six nuclear models used here are described in Sect. 2.1. The insert zoomed in the lower panel shows the A > 120 range where r-process nucleosynthesis is dominantly impacted by the parameter and model uncertainties. The blue-shaded range gives the HFB-24 associated parameter uncertainties.

      

    

  
    
      Fig. 11. 
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        Abundance uncertainties (Xmax/Xmin) for Case 4 vs. model uncertainties (using WS4, D1M, FRDM12, BSkG3, D3G3M, and HFB-24 models). Here, the model uncertainties are represented as if they would be uncorrelated, a common misrepresentation of the correlated model uncertainties (Martinet et al. 2024).

      

    

  
    
      Fig. 12. 
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        Neutron capture rate uncertainties obtained from TALYS computations using Case 4 mass uncertainties. The reactions are color-coded by their parameter uncertainties (the ratio between maximum and minimum rates).

      

    

  
    
      Fig. 13. 
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        Abundance uncertainties for Case 4 with and without propagation of the mass uncertainties to Hauser-Feshbach computations of neutron capture rates.

      

    

  
    
      Fig. A.1. 
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        Separation energy Sn as a function of N for 80 isotopic chains with 21 ≤ Z ≤ 100. In blue, Sn maximizing and minimizing the uncorrelated mass uncertainties (Case 1). In red, Sn computed by maximizing and minimizing the uncorrelated Sn uncertainties (Case 2). In black, the mean of the uncorrelated Sn uncertainties.
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