
    
      Fig. 3 
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        Comparison of our final PoWRHD model (blue line) with the observed optical spectrum (ESPRESSO) of ζ1 Sco (gray line).

      

    

  
    
      Fig. 5 
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        Comparison of our best-fit model (blue lines) with the mid-IR spectral features (ISO; gray lines).

      

    

  
    
      Fig. 7 
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        Comparison of hydrodynamically consistent, pure β law profiles with classical PoWR models with hydrostatic profiles. Top panel: velocity profile as a function of the stellar radius. The gray lines indicate the pure theoretical β law profiles with β = 2.9, 3.3, and 3.9 (dot- dashed, dashed, and solid lines, respectively). The bold blue line is the hydrodynamically consistent PoWRHD model, whereas the green (continuous velocity gradient connection), purple (forced connection at v = 0.5vsound), and red (forced connection at v = 0.9vsound) profiles indicate the classical (β law + hydrostatic integration) PoWR models with β = 3.3. The light blue vertical line indicates the critical point of the PoWRHD model. Second panel: same as the top panel but dividing all the velocity profiles by the hydrodynamical solution, and hence highlighting where velocity profiles differ more. Third panel: comparison of the velocity gradient (dv/dr) profiles. Bottom panel: Spectroscopic comparison between the PoWR models (following the same color code). The observed optical spectrum (ESPRESSO; light gray) is also shown for reference.

      

    

  
    
      Fig. 10 
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        Upper panel: Change in the mass-loss rates, [image: equation], and terminal velocities, v∞, as a function of different values of the clumping volume filling factor, f∞. The colors trace f∞ purple indicates the homogeneous-wind model (f∞=1.0) and red is most clumped wind tested (f∞ = 0.2). The final model is represented by the black diamonds. Middle panels: changes in the wind efficiency parameter (η) and Teff as of function of f∞. Lower panels: different lines’ spectral morphology changes as a function of different clumping values. The color scheme is the same as the upper panels, with the thick black line indicating the best-fitting model spectrum.

      

    

  
    
      Fig. 11 
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        Upper panel: changes in the position of the critical (Rcrit; dark gray diamonds), sonic (Rsonίc; light gray squares), and photospheric (R2/3; colored stars connected by the blue line) radii as a function of different values of the clumping volume filling factor, f⊙ The bold black symbols indicate the best-fit model. Lower panel: same as the upper panel but showing the sonic and critical points in terms of the Rosseland-mean optical depth, τ. The blue horizontal line indicates the photosphere, where τ = 2/3.

      

    

  
    
      Fig. 12 
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        Velocity gradient (dv/dr) vs. Rosseland-mean optical depth (τ). Each model is shifted vertically by an arbitrary amount for visualization purposes. The diamond symbols indicate the critical point, whereas the blue vertical line indicates the photosphere (τ = 2/3). The thick black curve and diamonds refer to the final model (f∞ = 0.66).

      

    

  
    
      Fig. 13 
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        Degeneracy between clumping and stellar mass. In all panels, the black lines indicate the final model, the light blue lines the model without clumping, and the dark blue lines the model without clumping with a reduced mass. Upper panel: radiative acceleration vs. Rosseland optical depth. The total radiative acceleration, [image: equation], is indicated by the thick line with dots, and the thinner lines below indicate the contribution of Fe III and Fe IV. The thin vertical lines indicate the position of the critical points. Middle panel: same as the upper panes but showing the contribution of the main ions of C, N, S, and Si. Lower panels: comparison between the models’ output spectra. Mass-loss rate units are M⊙ yr−-1.

      

    

  
    
      Fig. C.1 
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        Comparison of the hydrodynamically consistent model of ζ1 Sco (gray line) with the star’s SED and flux-calibrated UV and mid- IR spectra. The UV spectra are retrieved from FUSE and IUE (fuchsia, purple, and blue lines). The mid-IR spectrum was obtained with ISO (brown line). The cyan triangles are the flux points of the UBVI photometry. The orange diamonds are from the 2MASS JHK photometry, and the red squares are from WISE mid- and far-IR photometry. The inlet plot shows the millimeter/radio regime; the black crosses are the flux points obtained with the Very Large Array (VLA). The truncation in the synthetic spectrum is an artifact of the code output. See Appendix E.

      

    

  
    
      Fig. C.2 
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        Resulting variation in the spectral features and wind properties when varying the T* input for PoWRHD calculations. The observed spectrum is shown in black.

      

    

  
    
      Fig. C.3 
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        Resulting variation in the spectral features and wind properties when varying the vturb input for PoWRHD calculations. The observed spectrum is shown in black.
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