
    
      Fig. 7 
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        Kiwi-GA output summary for the optical + UV run of H35 (60 generations). The top of the figure shows the line profiles that were considered in the fit. For each spectral line we show the observed spectrum (black bars), the best fit model (green solid line), and the family of best fitting models, that is, the region spanned by all models in the 2σ confidence interval (light green shaded area). The bottom of the figure shows for each free parameter the goodness-of-fit (expressed as 1 /[image: equation]) of each model of the run represented by a dark blue dot). The position of the best model, as well as the 1σ and 2σ error regions (dark and light shaded yellow, respectively) are indicated. Output summaries for the other runs can be found on zenodo (https://zenodo.org/record/6353513).

      

    

  
    
      Fig. 10 
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        Positions of the R136 sources (optical + UV analysis, dark blue points) in the Hertzsprung-Russell diagram. Yellow dashed and dotted yellow lines are LMC evolutionary tracks of Brott et al. (2011a) and Köhler et al. (2015), respectively. Red solid lines are isochrones. All tracks have an initial rotation of ≈160 km s−1, representative for the O-stars in the sample. We note that the tracks shown in Fig. 17 have a higher initial rotation.

      

    

  
    
      Fig. 11 
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        Comparison of parameters from the different test runs, fitting in each instance the spectrum of H35. For each run and each parameter we indicate the best fit value (blue dots) and 1 and 2σ error bars (dark and light yellow). In the first column we show the parameters of our ‘fiducial run’: this is the setup as used throughout the paper. The other columns show parameters of runs were we changed the setup, one aspect at the time: ‘Fiducial (redo)’ – different initial random population of models, ‘vmicro5 km s−1’ and ‘vmicro15 km s−1’ – assumed value for vmicro to 5 and 15 km s−1, respectively, instead of 10 km s−1, ‘vmicro free’ – vmicro a free parameter, ‘Oxygen free’ – oxygen abundance a free parameter, ‘No O lines’ – exclude both O iv λ1340 and O v λ1371 from the fitting, ‘No X-rays ‘ – do not include any X-rays, ‘X-rays free’ – fX a free parameter, ‘vcl,max’ – assume vcl,max = 2vcl,start instead of vcl,max/v∞ = max(0.3, vcl,start/v∞), ‘Minβ = 0.5’ – set lower limit of β to 0.5 instead of 0.7 and ‘Only UV’ – only fit the UV spectra. For reference, the best fit value and 2σ error region of the fiducial run are shown in blue throughout all columns.

      

    

  
    
      Fig. 13 
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        As Fig. 12 but now for the modified wind momentum. In grey circles we show the values or upper limits of Mokiem et al. (2007); Bestenlehner et al. (2014); Ramírez-Agudelo et al. (2017); Sabín-Sanjulián et al. (2017), which we all lowered by 0.7 dex, assuming fcl = 25.

      

    

  
    
      Fig. 14 
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        Terminal velocity v∞ (top) and the ratio v∞/vesc,eff (bottom) against log L/L⊙ (left) and Teff (right) for the R136 sample (solid dark blue diamonds) compared to predicted values (yellow squares, red stars, and green pentagons Björklund et al. 2021; Krtička & Kubát 2018 and Vink & Sander 2021, respectively). Light purple triangles denote R136 sources for which we could not derive v∞ values (see Sect. 4.3), and in the bottom plot also includes the WNh stars, where we cannot be too confident about vesc,eff. Grey circles around the points of the WNh stars allows to distinguish them from the O-type stars. Dark and light coloured error bars denote 1 and 2σ uncertainties, respectively. The lines, plotted in different styles (see legend) show linear fits to both the observed (dark blue) and predicted values (red, orange and green). In the bottom panel, the black dashed line shows the empirically derived v∞/vesc,eff = 2.6 (Lamers et al. 1995). The grey shaded regions in the luminosity plots correspond to those in Fig. 12. We note that we do not show any points of models with Teff = 35 000 K for the Vink & Sander (2021) predictions; in this regime the predicted terminal velocities largely exceed the velocity scale of this plot. The linear fit through the Vink & Sander (2021) predictions also excludes these points.

      

    

  
    
      Fig. 16 
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        Wind structure parameters plotted against mass-loss rate of stars in R136 (blue diamonds, dark and light shaded error bars denote 1σ and 2σ uncertainties) and eight Galactic stars of the sample of Hawcroft et al. (2021, orange circles, 2σ uncertainties). The limits of the y-axis of each plot coincide with the range of values that was allowed during the fit. The panels a–d show, from left to right, the clumping factor, the interclump density contrast, the vorosity and the wind turbulence. At the top of each panel the average value of the parameter (± 1σ uncertainty) is quoted for two Ṁ regimes: low (log Ṁ < –6, light grey shaded) and high (log Ṁ > –6, dark grey shaded). In the leftmost panel, the diamonds with a white interior denote sources that are not present in the other three panels, as the fic, fvel and vwindturb values were not fitted in their optical + UV runs. No values of Hawcroft et al. (2021) are shown in the rightmost panel, as they do not fit vwindturb.

      

    

  
    
      Fig. D.1 
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        Comparison of optical lines of fits obtained with different methods. The top row shows lines of H31, for which the parameters of Bestenlehner et al. (2020) and this work agree well: this level of agreement is representative for most stars in the sample. The bottom row shows lines of R136a7, where there is some discrepancy between the parameters of Bestenlehner et al. (2020) and our results. The difference is especially clear in He ii λ4686, and seems related to differences in Teff and [image: equation].

      

    

  
    
      Fig. D.4 
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        Comparison of different analyses. Left column: optical-only analysis with KIWI-GA (this work) against the optical-only analysis with IACOB-GBAT (Bestenlehner et al. 2020), right column: optical-only analysis with KIWI-GA vs. optical + UV analysis with KIWI-GA (both this work).

      

    

  
    
      Fig. E.3 
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        Distribution of initial masses of stars in the core of R136, as found using BONNSAI. The dark blue solid line and the shaded area around it are the observed distribution and bootstrapped 2σ uncertainties. Red solid line is the best power law fit over the region 30–200M⊙ (light blue background), black dashed and dotted line represent 2σ uncertainty on the slope.

      

    

  
    
      Fig. F.2 
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        Fitness distribution of the iron pseudo-continuum fit of R136a3. The best fitting temperature (47315 K) is indicated. A temperature of 50000 K results in about the same fitness. The fitness is comparable to the inverse of a χ2 : it is the inverse of the sum of the square of the residuals. The residuals are the difference between the normalised observed flux Fi and model flux Fmod,i, for all flux points of the iron pseudo-continuum.

      

    

  
    
      Fig. H.1 
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        As Fig. 16 but as a function of Teff. The cutoff value for the ‘low’ and ‘high’ regime is at Teff = 45000 K.

      

    

  
    
      Table I.2 

      Best fit parameters and 1σ error bars for the optical-only fits.

      
        


	Source
	log L/L⊙
	Teff (K)
	log g
	R*/R⊙
	log [image: equation]
	β
	υeq sin i
	nHe/nH





	R136a1
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	R136a2
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	R136a3
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	R136a4
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	R136a5
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	R136a6
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	R136a7
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	R136a8
	-
	-
	-
	-
	-
	-
	-
	-



	R136b
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	H30
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H31
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H35
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H36
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	H40
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H45
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H46
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	H47
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	H48
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H49
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H50
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation] 
	-
	[image: equation]
	[image: equation]



	H52
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H55
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H58
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H62
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	H64
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H65
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H66
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	H68
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H69
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H70
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H71
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H75
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	H78
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H80
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H86
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H90
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H92
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H94
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H143
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H73
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H108
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H112
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H114
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H116
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H120
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H121
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H123
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H129
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H132
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H134
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H135
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H139
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H141
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H159
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H162
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]



	H173
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	-
	[image: equation]
	[image: equation]





      

      
Notes. This table includes all stars except R136a8, for which optical data is not available. A smooth wind (fcl = 1) was assumed during the fit for all stars except the WNh stars R136a1, R136a2, R136a3, where we assumed fcl = 10.
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