
    
      Fig. 3 
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        XMM-Newton EPIC-pn spectra extracted during the three different phases of the observation. These are shown in chronological order from the top to the bottom panel: Phase of stable hardness ratio (0.37 ≲ ϕοrb ≲ 0.44), phase of the loss of NuSTAR data (0.44 ≲ ϕοrb ≲ 0.46), and phase of the rise of the hardness ratio (0.46 ≲ ϕorb ≲ 0.51), respectively. The vertical red dashed lines indicate the four energy bands we chose for the extraction of the energy-resolved light curves.

      

    

  
    
      Fig. 5 
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        Light curve and hardness ratios for XMM-Newton EPIC-pn. The first panel shows the overall count rate in the 0.5–10 keV energy band as in Fig. 2. The following panels show the hardness ratios between the mentioned energy bands. The time resolution is Ρ = 283.44 s.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Example XMM-Newton EPIC-pn spectrum (black datapoints). We show the last and most absorbed NuSTAR-orbit of our observation. We indicate the individual model components including all lines detected in this dataset (blue dot-dashed Gaussians) and the absorbed continuum (blue dotted line). We refer to Sect. 4.2 for a detailed description of the model and to Table 2 for the soft lines.

      

    

  
    
      Fig. 10 
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        Effect of increasing absorption on our model from Eq. (4) with photon index Γ = 1.0 and without emission lines to focus on the evolution of the continuum shape. We assume a CF of 0.9 and a varying absorption column density NH,1 from 3 × 1022 cm−2 to 80 × 1022 cm−2 covering the range obtained in Fig. 9. The shaded grey areas indicate three energy bands of interest: The A band from 0.5 to 3 keV, B band from 3 to 6 keV, and C band from 6 to 10 keV. The resulting observed spectrum (solid lines) is the sum of the spectrum not covered by the stellar wind (dash-dotted line) and the covered spectrum (dashed lines). See Fig. 3 of Diez et al. (2022) for an illustrated picture of the partial covering model.

      

    

  
    
      Fig. 11 
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        Comparison of the NH values determined in this study with historical measurements taken during individual binary orbits by Tenma (Ohashi et al. 1984) and EXOSAT (Haberl & White 1990). We highlight the overall similar slope of the different rising curves. See text for details.

      

    

  
    
      Fig. 12 
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        Comparison of the NH values determined in this study with a range of model results for NH from hydrodynamic simulations for Vela X-1 or similar, but not identical model systems. See the main text and Table 3.

      

    

  
    
      Fig. 13 
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        Fluxes in photons s−1 cm−2 of some soft lines obtained within the pulse-by-pulse analysis as functions of time, together with the corresponding binary orbital phase. The panels show (from top to bottom) the flux of the FeKα, the FeKβ, the Ne IX, and the S XV line.

      

    

  
    
      Fig. 14 
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        Timing analysis of NH evolution: (a) Stingray average power spectrum; (b) Stingray z-square function; (c) Stingray chi-square function; (d) Astropy v5.1 Lomb-Scargle Periodogram.

      

    

  
    
      Fig. A.1 
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        Example of a spectrum in the iron line region generated with different calibrations. The red spectrum corresponds to events generated applying the RDPHA correction, while the blue spectrum corresponds to the RDCTI correction.

      

    

  
    
      Fig. A.2 
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        Example of a spectrum with RDPHA correction as in Fig. A.1, removing 1 (PSF–1), 3 (PSF-3), 5 (PSF-5), and 7 (PSF–7) columns from the centre of the PSF.
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