
    
      Fig. 3. 
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        Results of the SED fitting to the multiband photometry of ExtEV. The upper panel shows the absolute fluxes calculated from magnitudes given in Table 3 (dots are color-coded according to the legend). The model spectrum of the primary component is shown with a black line, its reddened versions with a red line (with additional attenuation) and a blue line (without it). The infrared excess is clearly visible and indicated by the shaded area. The middle and lower panels show the residuals from the best fit, with and without the additional attenuation, respectively. For residuals presented on the left (UV and optical range), the ordinate axes are linearly scaled while the residuals in the IR range are normalized by the model values and logarithmically scaled.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Small sections of the SALT spectra showing [O I] emission lines at their laboratory wavelengths but not in the rest frame of ExtEV. The rest-frame wavelengths of the lines shown are indicated in each panel in the top left corner. The spectra are shifted vertically according to the orbital phase. The vertical red and blue dashed lines correspond to RVs of 0 (geocoronal emission) and 313 km s−1 (systemic velocity of ExtEV), respectively. For comparison, the bottom right panel shows the He I absorption line originating from the photosphere of the primary component of ExtEV.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        HR diagrams summarizing our simulations described in Sect. 4.2. Black and blue dots show the location of the primary component of ExtEV, according to this paper and the study of J21, respectively. The gray curves show evolutionary tracks that never approach the position of the primary component determined in our study. Conversely, multicolored tracks correspond to those that are within the error box of the ExtEV (black dot) at some phase of the evolution. The color bar above the HR diagrams reflects M1, ZAMS (left panel) and M1 (right panel) and is common to both panels.

      

    

  
    
      Table 6. 

      Orbital spectroscopic solution for ExtEV based on the RVs from SALT/HRS and the data presented by J21.

      
        


	Parameter
	Optimized value with error





	Porb (d)
	32.83016 (fixed)



	e
	0.513(28)



	ω (°)
	308(4)



	K1 (km s−1)
	69.8(32)



	Tperi (BJD)
	2459523.75(21)



	γHRS (km s−1)
	313(24)



	γMIKE (km s−1)
	299(15)



	γSOAR (km s−1)
	291(12)



	
[image: equation] (10−3 km s−1 d−1)
	−36(33)



	
[image: equation] (10−3 km s−1 d−2)
	−0.09(4)



	JHRS (km s−1)
	9.9(28)



	




	f(M) (M⊙) ( * )
	0.74(5)





      

      
Notes. ( * )Calculated from the values of Porb, K1 and e.



    

  
    
      Fig. 10. 
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        Fragments of SALT/HRS spectra of ExtEV near the Hα (upper panel) and Hβ (lower panel) lines. The spectra are color-coded according to the orbital phase (the color bar is located at the top of the figure), with zero phase corresponding to the periastron passage. The narrow emission in the center of the spectrum is of nebular origin.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Models of the Keplerian rings around the primary component of ExtEV. Each set of figures (a, b, and c) corresponds to a different orbital phase φorb provided above each set. The right-hand panels show the observed Hα (salmon) and Hβ (aqua) lines to which the theoretical profiles (black curves) were fit. For each spectrum, two rings were fit separately, one responsible only for the Hα emission and the other for the Hβ emission. The narrow nebular emission of the LMC (gray region bounded by vertical dashed lines) was excluded from the fit. The left-hand panels show the resulting ring geometry compared to the size of the primary component (black circle) and the size of the orbit of the secondary component (dashed ellipse, secondary component size is not to scale). More details and discussion can be found in the main text.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Artistic representation of the orbit (silver ellipse) of the secondary component of ExtEV (dark blue circle) around the primary component (light blue circle near the center). The size of the orbit and both components are to scale. The orientation of the orbit corresponds to the view of the ExtEV in the sky (i.e., as seen by the observer on Earth). The primary component is the source of a slow but dense stellar wind (semi-transparent spheres, concentric with the primary component), which, after colliding with the surface of the wind of the secondary component, forms a WWC cone, a turbulent structure, with its apex located near the secondary component. Three orbital phases are labeled, corresponding to: the superior conjunction (A), periastron passage (B), and inferior conjunction (C). More details can be found in the main text.

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Plot summarizing the fit of our analytical variability model (Sects. 5.1 and 5.2) to the TESS light curve of ExtEV. The upper panel shows the TESS light curve binned in the orbital phase (black dots) with the best-fit model (blue curve) superimposed. The pink line corresponds to the variability model generated with PHOEBE. Phases A, B, and C from Fig. 12 are shown with vertical dashed lines and labeled. The vertical shaded region marks the range of orbital phases where we expect the secondary component to be partially obscured by the WWC cone. The lower panel shows the residuals from the best fit and their smoothed version (red curve). The zero phase corresponds to the time of periastron passage. More details can be found in the main text.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Changes of the scatter of residuals from the fit of our model to the light curve of ExtEV. The upper panel shows the TESS light curve (black points) folded with the orbital period, while the red curve corresponds to the best-fitting model from Fig. 13. Phase φorb = 0 corresponds to the periastron passage. The middle panel presents the residuals from the fit shown in the upper panel. The lower panel shows the changes in the local scatter of the residuals, calculated as the standard deviation of the residuals in 0.007 phase intervals. The red arrows indicate a sudden decrease in the scatter of residuals around the phase of superior conjunction.

      

    

  
    
      Table A.1. 

      Impact of the change of M1 on the parameters of the fit described in Sect. 5.2.

      
        


	Parameter
	Optimized value with error



	
	M1 = 30 M⊙
	M1 = 40 M⊙





	i (°)
	
[image: equation]
	
[image: equation]



	log[(dM/dr)∞/(M⊙ [image: equation])]
	
[image: equation]
	
[image: equation]



	F2/F1
	
[image: equation]
	
[image: equation]



	
[image: equation]
	
[image: equation]
	
[image: equation]



	γWWC
	
[image: equation]
	
[image: equation]



	Δφorb (10−2)
	
[image: equation]
	
[image: equation]



	C (10−3)
	
[image: equation]
	
[image: equation]



	log ξ
	
[image: equation]
	
[image: equation]





      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Corner plot resulting from our MCMC simulations described in Sect. 5.2. A series of vertical dashed lines in each histogram marks the position of 0.18, 0.5, and 0.84 quantiles.
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