
    
      Fig. 3 
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        Obtained maps related to the dynamics of the SNR. Left: shocked ejecta velocity Vz from our Bayesian spectral study. The uncertainty (top left) only represents the statistical error. Middle: comparison for each region between the median of the velocity Vz in each region from the GMCA maps and the values obtained in this study with a Bayesian spectral fit. Right: Sig6keV parameter, which corresponds to the spectral Gaussian smoothing applied to all the ejecta components (first color bar) equivalent to shocked ejecta velocity dispersion ∆Vz (second color bar).

      

    

  
    
      Fig. 5 
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        Maps of the main parameters of the two thermal components: temperature, ionisation time, and normalisation. The normalisation is the volume emission measure as defined by VNEI model divided by the region area. The top row corresponds to the VNEI 1 associated with the IMEs, the bottom one is the hotter VNEI 2 related to the iron-rich ejecta. The scales are not the same in both rows. The value in the upper-left of each map indicates the mean uncertainty (the median of the uncertainties over all regions)

      

    

  
    
      Fig. 7 
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        Maps of the abundances Mg/Si, S/Si, Ar/Si, and Ca/Si (Si was fixed to 1000). The scales are not the same.

      

    

  
    
      Fig. 10 
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        Obtained maps related to the non-thermal emission. Left: map of the norm of the power law component. Right: map of the photon index of the power law component in color overlaid on the map of the emission between 4 and 6 keV, associated with the synchrotron emission. The background image is corrected from the exposure map. The yellow line traces the outer contour of the ejecta and our regions (see Fig. 1). Some features are highlighted and described in the text (Sect. 4.7).

      

    

  
    
      Fig. 11 
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        Correlation over the entire SNR between the temperature kT and ionisation time τ. Left panel: this correlation for the IME thermal component (in black) and iron-rich thermal component (in blue). We add the contours of uncertainty at 1 sigma for the nine example regions (spectra in Fig. 2). Middle panel: clusters of regions with different physical properties (see text in Sect. 5.2) superimposed on the flux map between 0.5 and 7 keV. Right panel: correlation between the temperature and ionisation time of the IME thermal component for specific regions (coded with different colors for each cluster). The error bars are the standard deviations of the posterior distributions for each region.

      

    

  
    
      Fig. 12 
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        Obtained abundances in this study and comparison with models. Left panel: correlations between the different abundances relative to Si. We add in red the contours of uncertainty at 1 sigma for the nine example regions. Right panel: comparison between our abundance measurements for the 211 regions (the four histograms for each element) and four nucleosynthesis models summarised by Williams et al. (2020).

      

    

  
    
      Fig. 13 
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        SIXTE simulations of the center of Tycho’s SNR based on the parameter mapping presented in this study. Left panel: flux image of Tycho’s SNR as observed by Chandra, corrected by the exposure map. We overlay the fields of view of the instruments XRISM/Resolve and Athena/X-IFU. Right upper panel: corresponding SIXTE image and spectrum simulation with XRISM/Resolve for 150 ks and the gate valve closed. The spectrum in blue is extracted from a region of 4×4 Resolve pixels (large green square in the XRISM image). Right lower panel: SIXTE image and spectrum simulation with Athena/X-IFU for 50 ks. The spectrum in blue is extracted from a 4×4 X-IFU pixels region (small green square in the Athena image). The XRISM/Resolve and Athena/X-IFU spectra have an adaptive rebinning to have at least 5 photons in each energy bin. We compare them with Chandra spectra (observations of 2009, 734 ks in total) extracted from the respective green regions.

      

    

  
    
      Fig. A.1 
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        Segmentation used in this study compared to the image of Tycho’s SNR in different energy bands. The map is not corrected from the exposure map to highlight the diversity in counts across the regions. Left: Between 1.6 and 4.2 keV to highlight the IME emission (Si, S, Ar and Ca) with a bin size of 0.5” Right: Energy band between 5.8 and 7.1 keV, which represents the Fe-K emission with some contribution of the synchrotron emission with a bin size of 2” and a Gaussian smoothing with a kernel of 2”.

      

    

  
    
      Fig. B.1 
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        Left panel: Comparison of the values for the kT1 parameter (temperature of IMEs) obtained with the Xspec fit for a different initialisation, from the average value obtained for the entire remnant. Right panel: Comparison of the reduced Cstat obtained for the BXA and the Xspec fitting.

      

    

  
    
      Fig. C.1 
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        Corner plot of the region 59 showing the posterior distributions obtained with BXA for all the parameters of our spectral model. The corresponding spectrum is shown in Fig. 2. The contours corresponds to 68% and 95% confidence levels.
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