
    
      Fig. 3 
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        Gaussian fits of the red and blueshifted GMCA spectra. There are no uncertainties in the GMCA outputs.

      

    

  
    
      Fig. 5 
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        Comparison of the Vz velocity obtained with our method and with spectral studies using ACIS (Williams et al. 2017, with black markers; and Sato & Hughes 2017a, with red markers, and gratings; Millard et al. 2022, with blue markers).

      

    

  
    
      Fig. 7 
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        Locations of the center of the explosion found by this study (see main text) and by other studies. The contours are our uncertainties at 1, 2, and 3 sigma based on Gaussian kernel density estimation. The star symbols are the potential donors listed by Kerzendorf et al. (2013) together with their current and past positions and proper motion vectors from Gaia DR3.

      

    

  
    
      Fig. 10 
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        3D vector field of the dynamics of Tycho’s SNR based on our results. Top right and left: view along the y-axis (from above). Bottom right and left: view along the x-axis (from the right). The colors are the velocities Vz. The green arrows at left indicate the position of the observer and we added (in green) some indications of the zones seen by the observer looking at this plot. The lack of vectors for positions in the LoS z near zero, is due to a selection bias (see the text). A 3D visualisation is available online.

      

    

  
    
      Fig. A.1 
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        Four detailed examples of our POF tool. Top left panel: Observation vignette (data of 2003). Bottom left panel: Model vignette (data of 2009) smoothed by 0″.4, corrected by the exposure map of the observation image (see Eq. 2) and without any shift. Central panel: Statistical landscape obtained when we shift the model vignette of (∆x, ∆y). The values have been subtracted from the minimum value of the landscape. The output vector, velocity, and expansion index are indicated. Right panel: Slices of this landscape (blue triangles along the x-axis and black dots along the y-axis) and the slices of the interpolating 2D polynomial. The horizontal lines correspond to the minimum of the landscape and the ∆cstat value to have 1 sigma uncertainties.

      

    

  
    
      Fig. B.1 
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        Impact of the local conditions of temperature and ionization timescale on the energy at rest of the silicon line used to obtain the velocity in the LoS, Vz.

        Left: Background map is the theoretical peak energy of the silicon line in the (kT, τ) space with contours in black. This is compared with the kT and τ local spectral measurements from Williams et al. (2017). Right: Assuming a LoS velocity of 4000 km s−1, these panels show the associated velocity uncertainty if the energy of reference changes due temperature and ionization timescale variations.
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