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Left: likelihood scan of the cosmic-ray density profile parameter space for ECR ≳ 10 TeV, for a centrally peaked profile of the form ρCR ∝ 1/rα, based on the MAGIC measurements. The scan has been performed for two different model assumptions: (1) only the cosmic-ray population with the power-law distribution exists (solid lines) and (2) the power-law population exist on top of a uniform cosmic-ray density distribution (dashed lines). Magenta crosses mark the best fit values for both assumptions, which nearly exactly overlap for our data. Gray vertical dash-dotted line represents the mean cosmic-ray density from H.E.S.S. Collaboration (2016). The mean cosmic-ray energy density ⟨wCR⟩ estimated here corresponds to the Galactic longitude range [ − 1° ;1° ]. Right: marginalization of the scan over the cosmic-ray profile index only. Green boxes and blue error bars mark the 1 and 2σ confidence ranges correspondingly for assumptions 1 (dark colours) and 2 (light colours).



    

  
    
      Fig. 5. 
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MAGIC SEDs of the different components in our model, data points and forward folding fit results (colored bands). For the components corresponding to Sgr A*, the “Arc” and the CR/MC component a power-law shape with exponential cut-off has been used while G0.9+0.1 can be described with a simple power-law. The error bars and bands were computed from the MCMC samples and correspond to 68% confidence range. No spectral unfolding has been applied to the data points, but the effect of spillovers due to energy migration has been corrected for, based on the spectral shapes. Gray arrows indicate the size (length) and direction (orientation) of the SED shifts due to the systematical uncertainties in the analysis (see Sect. 3.4 for details).
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Left: background bias (in units of the true assumed background flux Bkgempty) for the applied background reconstruction technique, estimated with simulations. The map was smeared with the Gaussian kernel with σ = 0.05°; contours indicate ±2% differences with respect to the reference value of 1. Also plotted are the positions of the known γ-ray sources in the Galactic center region as well as the CS emission contours from Tsuboi et al. (1999), corresponding to the integral antenna temperatures of 5, 10 and 15 K, smeared with the same Gaussian kernel. Right: same, but in units of the source flux for the assumed model. Here, only the uncertainties within the region of the used CS gas map are plotted, as the rest of the modelled image contains only background. Such background-only regions are filled with light green.



    

  
    
      Fig. 10. 
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Projected cosmic-ray density as a function of the distance from the GC, computed using a 3D reconstruction of the gas distribution in the region. The profiles are inferred from the [image: equation] estimate using the random line-of-sight shifts of the underlying gas distribution (see Sect. 4.2 for details). The true profile assumed in the simulation is ρCR ≈ r−1. Dashed and dotted red lines represent the exact solutions for the α = {0.5, 1, 1.5, 2} cases, respectively, arbitrarily scaled to fit the image.
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