
    
      Fig. 2. 
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        Four unfolded spectra of Vela X-1 from XMM-Newton observation (2019) taken with EPIC-pn. Each spectrum is ∼283 s and corresponds to a different absorption column density value, from low NH (light green) to high NH (dark blue). The observation covers the 0.37−0.51 orbital phase range (Diez et al. 2023). The shaded zones cover the MAXI/GSC energy bands chosen for our analysis (2−4 keV and 4−10 keV).

      

    

  
    
      Table 1. 

      MAXI dataset of Vela X-1.

      
        


	Parameter
	Value





	ΔTObs
	55055 MJD–60236 MJD



	
	2009 August–2023 October



	




	Exposure time (a)
	∼2.28 Ms



	




	# Binary orbits (b)
	579





      

      
Notes.

(a) Calculated based on source visibility of 40−150 seconds for each scan cycle (Sugizaki et al. 2011), and taking into account the number of scans. It is provided as an estimate for the reference of the reader;


(b) Some binary orbits may be empty due to non-uniform data coverage throughout the observation period.




    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Histograms and average trends of the MAXI/GSC dataset. Left: 2D histograms showing the unbinned MAXI/GSC dataset, depicting the flux in the 2−4 keV (soft band; top) and 4−10 keV energy range (hard band; middle), and the derived hardness ratio (bottom), calculated as explained in Sect. 3. The number of unbinned data points is colour-coded: lighter shades denote smaller values and darker shades indicate higher ones. Right: Average trends and their associated standard deviations derived from fits to the 2D histograms. Each shaded region is colour-coded, and the same code is used in Figs. 7 and B.1. For further details, we refer to the main text.

      

    

  
    
      Fig. 5. 
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        Histogram of hardness uncertainties derived from fluxes outside the eclipse region, as defined in Sect. 3.1. The threshold, indicated by a vertical line refines the sample by excluding hardness values with uncertainties exceeding 0.4. See further details in Sect. 4.1.

      

    

  
    
      Fig. 6. 
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        Histogram of the F50 parameter (Eq. (3)) illustrating the streamlined classification as explained in Sect. 4.2.2, with vertical dashed blue lines indicating the defined thresholds for each type of hardness profile. We refer to the main text for further details.

      

    

  
    
      Fig. 7. 
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        Orbit-to-orbit hardness profiles categorised into three groups based on F50 thresholds (Eq. (3)): harder (F50 > 0.6, top, blue), softer (F50 < 0.4, middle, red), and standard (0.4 ≥ F50 ≥ 0.6, bottom, green). Left column: Well-defined orbits. Right column: Orbits from the same group with larger variability (see Appendix A for a more elaborated statistical analysis derived from the analysis outlined in Sect. 4.2.2). We refer to the main text for further details.

      

    

  
    
      Fig. 8. 
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        Absorption column density values across the orbital phase derived from multiple X-ray satellite observations adapted from Kretschmar et al. (2021). We refer to the main text for considerations when comparing absolute NH values. Different symbols are used to show data taken in different binary orbits by the same mission. The mean hardness profile from our MAXI/GSC sample is visually scaled and superimposed. The hardness ratio correlates positively with NH but lacks a direct one-to-one relationship, hence the need for an arbitrary scaling.

      

    

  
    
      Fig. B.1. 
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        MAXI/GSC light curve for both the soft (top, yellow points) and hard (bottom, blue points) energy bands. Small squares represent unbinned flux data and large circles the median flux values per phase bin, each with their respective uncertainties. The bin size is indicated by the horizontal error bars. As in Fig. 3, the average trend is also shown as a solid black line and the standard deviation as a shaded area.
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