
    
      Table 1 

      Sample of stars studied in this work and their photometric information.

      
        


	
	
	
	
	
	Photometry



	
	
	
	
	
	




	Galaxy
	Star
	Spectral type
	RA(J2000)
	Dec(J2000)
	Band
	mλ
	E(B – V)
	Aλ
	Mλ





	IC1613
	64066
	O3 III(f)
	01h05m02.07s
	+02∘09′28.10′′
	V
	19.03(a)
	0.07(f)
	0.21
	−5.47 ± 0.03



	
	A13
	O3-4 V(f)
	01h05m06.25s
	+02∘ 10′43.00′′
	I
	19.26(b)
	0.03(g)
	0.05
	−5.08 ± 0.03



	
	62024
	O6.5 IIIf
	01h05m00.65s
	+02∘08′49.26′′
	V
	19.60(c)
	0.15(h)
	0.45
	−5.14 ± 0.03



	
	B2
	O7.5 III-V(f)
	01h05m03.07s
	+02∘ 10′04.54′′
	V
	19.62(c)
	0.12(h)
	0.36
	−5.02 ± 0.03



	
	B11
	09.5 I
	01h04m43.80s
	+02∘06′44.75′′
	I
	18.78(b)
	0.08(g)
	0.14
	−5.64 ± 0.03



	WLM
	A15
	O7 V(f)
	00h02m00.53s
	−15∘29′52.41′′
	F814W
	20.52(d)
	–
	0.03(i)
	−4.46 ± 0.09



	
	A11
	O9.7 Ia
	00h01m59.97s
	−15∘28′19.20′′
	I
	18.57(b)
	0.04(g)
	0.07
	−6.45 ± 0.09



	NGC 3109
	N 20(†)
	O8 I
	10h03m03.22s
	−26∘09′21.41′′
	I
	19.47(e)
	–
	0.06
	−6.17 ± 0.03



	
	N 34(†)
	O8 I(f)
	10h03m14.24s
	−26∘09′16.96′′
	I
	19.86(e)
	–
	0.22
	−5.93 ± 0.03



	Sextans A
	S3(*)
	O9 V
	10h10m58.19s
	−04∘43′18.45′′
	F153M
	21.40(d)
	–
	0.05(i)
	−4.32 ± 0.08



	Leo P
	LP26
	O7-8 V
	10h21m45.12s
	+18∘05′16.93′′
	F153M
	22.34(d)
	–
	0.01(i)
	−3.71 ± 0.20





      

      
Notes. SIMBAD-resolvable identifiers for each star are given in Table A.1. (†)The prefixes of the IDs of NGC 3109 stars have been shortened from ‘NGC-3109-’ as in, for example, Tramper et al. (2011, 2014) to ‘N’ in this work. (*)s029 in Lorenzo et al. (2022). References: Magnitudes: (a)Garcia & Herrero (2013); (b)Bouret et al. (2015); (c)Garcia et al. (2014); (d)Telford et al. (2021); (e)Evans et al. (2007). Colour excesses: (f)Garcia & Herrero (2013), Martins & Plez (2006); (g)Bouret et al. (2015); (h) Garcia & Herrero (2013). Aλ:(i) AV for each star from Telford et al. (2021).




    

  
    
      Table 2 

      Host galaxy properties and the number of sample stars in each.

      
        


	Galaxy
	Distance (Mpc)
	Z/Z⊙
	# Stars





	IC 1613
	0.72 ± 0.01(a)
	0.16 ± 0.03(f)
	5



	WLM
	0.98 ± 0.04(b)
	0.14 ± 0.02(g)
	2



	NGC 3109
	1.30 ± 0.02(c)
	0.12 ± 0.02(h)
	2



	Sextans A
	1.38 ± 0.05(d)
	0.06 ± 0.01(i)
	1



	Leo P
	1.62 ± 0.15(e)
	0.03 ± 0.01(j)
	1





      

      
Notes. Distances: (a)Pietrzyński et al. (2006, cepheids); (b)Jacobs et al. (2009, TRGB); (c)Soszyński et al. (2006, cepheids); (d)Dalcanton et al. (2009, TRGB); (e)McQuinn et al. (2015, HB+RR Lyrae). Metallicities: (f)Bresolin et al. (2007, BSGs); (g)Lee et al. (2005, nebular O); (h)Evans et al. (2007, BSGs); (i)Skillman et al. (1989, nebular O); (j)Skillman et al. (2013, nebular O).




    

  
    
      Table 4 

      Quality of the optical spectra of the stars in the sample.

      
        


	
	
	
	
	Signal-to-noise
	



	
	
	
	
	

	



	Star
	Instrument
	Nexp
	texp (s)
	Hδ
	He II λ4686
	Hα
	Prog. ID





	64066
	X-shooter
	4
	5982
	51
	52
	22
	094.D-0130(A)



	A13
	X-shooter
	1
	5400
	27
	28
	10
	085.D-0741(B)



	62024
	X-shooter
	6
	8981
	38
	39
	15
	090.D-0298(A), 094.D-0130(A)



	B2
	X-shooter
	6
	8973
	45
	47
	18
	094.D-0130(A)



	B11
	X-shooter
	4
	7200
	23
	24
	10
	085.D-0741(B)



	A15
	KCWI
	6
	7200
	61
	54
	–
	2021B_N194



	A11
	X-shooter
	3
	5400
	21
	23
	11
	085.D-0741(B)



	N20
	X-shooter
	1
	3600
	11
	11
	5
	085.D-0741(A)



	N34
	X-shooter
	4
	14 637
	26
	26
	8
	090.D-0212(A)



	S3
	KCWI
	8
	9600
	54
	41
	–
	2021B_N194



	LP26
	KCWI
	10
	12 000
	54
	57
	–
	2020B_N194





      

    

  
    
      Table 5 

      Parameters of the normalised PoWR models used to normalise the UV spectra and the radial velocity determinations.

      
        


	Star
	Grid
	Teff
	log g
	v sin i
	vrad,UV
	vrad,optical
	vrad,adopted



	
	
	(kK)
	(cm s−2)
	(km s−1)
	(km s−1)
	(km s−1)
	(km s−1)





	64066
	LMC
	38
	3.6
	179
	−220
	−201
	−220



	A13
	LMC
	42
	3.8
	93
	−240
	−249
	−240



	62024
	SMC
	37
	3.6
	136
	−270
	−182
	−270



	B2
	SMC
	38
	3.6
	150
	−240
	−193
	−240/-193



	B11
	SMC
	31
	3.6
	93
	−240
	−224
	−240



	A15
	SMC
	38
	4.0
	64
	−140
	−87
	−140



	A11
	SMC
	29
	3.6
	107
	−110
	−148
	−110



	N20
	SMC
	28
	3.0
	207
	310
	432
	310/432



	N34
	SMC
	31
	3.2
	164
	330
	407
	330/407



	S3
	SMC
	28
	3.6
	400
	180
	352
	352/300



	LP26
	SMC
	40
	4.4
	400
	220
	305
	283(*)





      

      
Notes. For the radial velocities, vrad,UV is the value determined in the normalisation process, vrad,optical is what is found through cross-correlation of the optical spectrum, and vrad,adopted is the final adopted vrad. In the case where two values separated by a slash are presented for vrad,adopted, values to the left and right show the adopted vrad for the UV and optical spectrum, respectively. (*)Adopted vrad from Telford et al. (2021).




    

  
    
      Table 6 

      Adopted shock velocity parameters of each star.

      
        


	Star
	u∞(km s−1)
	v∞(km s−1)
	v∞ Reference





	64066
	600
	2000
	N V λ1240 edge



	A13
	654
	2180
	(a)



	62024
	375
	1250
	(b)



	B2
	450
	1500
	(b)



	B11
	390
	1300
	(a)



	A15
	411
	1370
	(c), blue edge of C IV



	A11
	420
	1400
	(a)



	N20
	650
	2166
	(d)



	N34
	407
	1357
	(d)



	S3
	400
	1333
	(e), Teff from (c)



	LP26
	334
	1114
	(e), Teff from (c)





      

      
Notes. u∞ is the maximum shock velocity which assumes the corresponding v∞ value in its calculation. References: (a)Bouret et al. (2015), (b)Garcia et al. (2014), (c)Telford et al. (2021), (d)Tramper et al. (2014), (e)Hawcroft et al. (2024b).




    

  
    
      Table 7 

      Free parameters we fit in this work using KIWI-GA.

      
        


	Parameter
	Description
	Unit





	Teff
	Effective temperature
	K



	g
	Surface gravity
	cm s−2



	Ṁ
	Mass loss rate
	M⊙ yr−1



	YHe
	Helium abundance
	NHe/NH



	v∞
	Wind terminal velocity
	km s−1



	v sin i
	Rotational velocity
	km s−1



	ξ
	Microturbulent velocity
	km s−1



	β
	Velocity law exponent
	–



	fcl
	Clumping factor
	–



	ϵC, N, O, Si
	C, N, O, Si abundances
	log (Ni/NH) + 12





      

    

  
    
      Table 10 

      Abundances of our sample stars.

      
        


	Star
	YHe
	ϵC
	ϵN
	ϵO
	ϵSi
	ϵC+N+O



	
	[NHe/NH]
	
	
	
	
	





	64066
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	A13
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	62024
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	B2
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	B11
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	A15
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	A11
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	N20
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	N34
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	S3
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	LP26
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]





      

      
Notes. For element i, the number fraction is ϵi = log(Ni/NH) + 12.




    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        KIWI-GA fit of A13. Top: best-fitting FASTWIND model (solid green line) and 1σ uncertainties (shaded green region) plotted on top of the observed spectrum (black vertical bars representing uncertainties; rebinned for clarity). Bottom: fitness plots for each parameter where darker coloured points represent models of later generations. The solid red line is the best-fit value, and darker and lighter yellow shaded regions represent 1- and 2σ uncertainty regions, respectively.

      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Photospheric abundance determinations of C+N+O (blue) and Si (red) for each star as a fraction of solar compared to the adopted host galaxy metallicity, Z, from Table 2. Data points indicate whether the host galaxy metallicity Z was determined from nebular emission (circles) or through spectroscopic analysis of supergiants (squares). The vertical dotted line represents equality between our abundance determination and the solar value scaled to the adopted metallicity of the host galaxy. The troublesome runs of A11 and B11 are highlighted in grey.

      

    

  
    
      Table 11 

      Evolutionary parameters of our sample stars.

      
        


	Star
	Minit
	Mevol
	Age



	
	(M⊙)
	(M⊙)
	(Myr)





	64066
	[image: equation]
	[image: equation]
	[image: equation]



	A13
	[image: equation]
	[image: equation]
	[image: equation]



	62024
	[image: equation]
	[image: equation]
	[image: equation]



	B2
	[image: equation]
	[image: equation]
	[image: equation]



	B11
	[image: equation]
	[image: equation]
	[image: equation]



	A15
	[image: equation]
	[image: equation]
	[image: equation]



	A11
	[image: equation]
	[image: equation]
	[image: equation]



	N20
	[image: equation]
	[image: equation]
	[image: equation]



	N34
	[image: equation]
	[image: equation]
	[image: equation]



	S3
	[image: equation]
	[image: equation]
	[image: equation]



	LP26
	[image: equation]
	[image: equation]
	[image: equation]





      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Top: fit of Eq. (7) based on the six points denoted with circles. Overplotted with dotted lines is the empirical relation of Dmom(L, Z) determined by Backs et al. (2024a). Bottom: projection of the two-dimensional fit to Dmom(L, Meff) (Eq. (8)) onto the luminosity axis, shown by black points (see text for further details). In both plots, the square points have been excluded from the fits, red borders indicate troublesome fits, the value for α determined from the fit is provided and the metallicity of both the tracks and the points are colour-coded. Uncertainty regions on the fit have been excluded for clarity. In the top panel they are large and span the entire vertical range of the panel.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Ratio of the mass loss rate of the stars in the sample determined by the KIWI-GA fits (Ṁ) and the prediction of this value (Ṁpred).

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Comparison between the best-fitting FASTWIND models determined by KIWI-GA where optically thin clumping was assumed (green), a FASTWIND model with the same stellar and wind parameters but with a smooth wind (i.e. fcl = 1; blue dashed line), and a smooth FASTWIND model (again) with the same stellar parameters as the KIWI-GA fit but with a mass loss rate scaled by a factor of [image: equation].

      

    

  
    
      Table 12 

      Best-fit parameters for A13 and A15 where optically thick clumping has been assumed.

      
        


	Star
	Teff
	log g
	YHe
	ξ
	log Ṁ
	v∞
	β
	fcl
	fic
	fvel
	vturb/v∞



	
	(kK)
	(cm s−2)
	(NHe/NH)
	(km s−1)
	(M⊙ yr−1)
	(km s−1)
	
	
	
	
	





	A13
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	A15
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	–





      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Comparing the optically thin formalism used in this work (blue) to the optically thick formalism (red) for A13 in IC 1613 (for which vwindturb is also a free parameter; top) and A15 in WLM (bottom). Also shown in the three rightmost plots are the best-fit (solid line), 1σ (dark shaded region), and 2σ (light shaded region) uncertainties obtained for Ṁ, v∞, and fcl for both runs.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Best-fitting FASTWIND models per line determined by KIWI-GA (red) compared to the overall best-fitting FASTWIND model and 1σ uncertainties (green) in the optically thin formalism. The top and bottom rows are B11 and A11, respectively. On each axis, the main parameters of the best-fitting model of the line shown on the axis are given. For comparison, we give the parameters of the overall best-fitting model determined by KIWI-GA on the side of the figure.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        KIWI-GA fits of B11 where optically thin (blue) and thick (red) clumping has been assumed. As in Fig. 11, we show the best-fitting values and uncertainties for Ṁ, v∞, and fcl obtained in each run.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Separate fits of Dmom(L) for the stars in WLM and NGC 3109 (circles) and IC 1613 (diamonds). The points representing the stars of IC 1613 are from KIWI-GA runs where Z = 0.2 Z⊙ was assumed. Grey shaded regions represent 1σ uncertainties on the lines of best-fit. Square points have not been included in the fit and red borders indicate troublesome runs. The colour scheme is the same as that of Fig. 5.

      

    

  
    
      Table A.1 

      SIMBAD-resolvable target names of the sample stars.

      
        


	Star Name
	SIMBAD Resolvable



	(This work)
	Identifier





	64066
	[GHV2009] Star 64066



	A13
	[BUG2007] A 13



	62024
	[GHV2009] Star 62024



	B2
	[BUG2007] B 2



	B11
	[BUG2007] B 11



	A15
	[BPU2006] A 15



	A11
	[BPU2006] A 11



	N20
	[EBU2007] 20



	N34
	[EBU2007] 34



	S3
	[VPW98] 1744



	LP26
	[ECG2019] LP 26





      

    

  
    
      Table B.1 

      As in Table 10 but for mass fractions, Xi, for element i.

      
        


	Star
	XHe
	log XC
	log XN
	log XO
	log XSi





	64066
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	A13
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	62024
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	B2
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	B11
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	A15
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	A11
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	N20
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	N34
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	S3
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	LP26
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]





      

    

  
    
      Table C.1 

      Spectral lines examined in this work. Within each line complex, we show the lines of each ion considered.

      
        


	Ion
	Wavelength (Å)
	Complex





	C IV
	1168.9, 1169.0
	C IV λ1169*



	C III
	1174.9, 1175.3, 1175.6, 1175.7, 1176.0, 1176.4
	C III λ1176*



	O IV
	1338.6, 1343.0, 1343.5
	O IV λ1340



	Si IV
	1393.8, 1402.8
	Si IV λ1400



	C IV
	1548.2, 1550.8
	C IV λ1550



	He II
	1640.4
	He II λ1640



	N IV
	1718.6
	N IV λ1718



	He II
	4025.4
	He I λ4026



	He I
	4026.2
	He I λ4026



	N III
	4379.0, 4379.2
	He I λ4387



	He I
	4387.9
	He I λ4387



	He I
	4471.5
	He I λ4471



	He I
	4921.9
	He I λ4922



	He I
	5875.6
	He I λ5875



	N III
	4097.4, 4103.4
	He II λ4200



	He II
	4199.6
	He II λ4200



	N III
	4534.6
	He II λ4541



	He II
	4541.4
	He II λ4541



	He II
	4685.6
	He II λ4686



	He II
	5411.3
	He II λ5411



	O III
	3961.6
	Hϵ†



	He I
	3964.7
	Hϵ†



	H I
	3970.1
	Hϵ†



	Si IV
	4088.9, 4116.1
	Hδ



	N III
	4097.4, 4103.4
	Hδ



	He II
	4099.9
	Hδ



	H I
	4101.7
	Hδ



	He II
	4338.7
	Hγ



	H I
	4340.5
	Hγ



	N III
	4858.7, 4859.0, 4861.1, 4867.1, 4867.2, 4873.6
	Hβ



	He II
	4859.1
	Hβ



	H I
	4861.4
	Hβ



	He II
	6559.8
	Hα†



	H I
	6562.8
	Hα†



	N III
	4634.1, 4640.6, 4641.9
	C III N III 46



	C III
	4647.4, 4650.2, 4651.5
	C III N III 46



	C III
	4068.90, 4070.26
	C III λ4070‡



	C IV
	5801.3, 5812.0
	C IV λ5801**



	N IV
	6380.8
	N IV λ6380† †





      

      
Notes. *These profiles are blended in N 20. †Not available in the spectra of A15, S3, and LP26. ‡ Modelled in all but A15 and A11. **Modelled in A13, 62024, B11, N20, and N34 only. †† Modelled in A13 only.




    

  
    
      Fig. E.1 

      
        [image: thumbnail]
      

      
        Fits of Ṁ(L) (top) and Ṁ(L, Meff) (bottom) for the stars in the sample, where, as in Fig. 5, only stars with reliable Ṁ determinations are considered. Overplotted in the top panel are the theoretical predictions of Björklund et al. (2021).

      

    

  
    
      Table F.1 

      Best-fit parameters of A13, 62024, and B2, from KIWI-GA runs with 0.2 Z⊙.

      
        


	Star
	Teff
	log g
	YHe
	ξ
	log Ṁ
	v∞
	β
	fcl
	ϵC
	ϵN
	ϵO
	ϵSi



	
	[kK]
	[cm s−2]
	[NHe/NH]
	[km s−1]
	[M⊙ yr−1]
	[km s−1]
	
	
	
	
	
	





	A13
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	62024
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]



	B2
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]





      

    

  
    
      Fig. F.1 

      
        [image: thumbnail]
      

      
        Comparison of KIWI-GA fits of the three stars in IC 1613 considered in the fitting in Sect. 5.7.2 at 0.16 Z⊙ (blue) and 0.2 Z⊙ (red) of A13 (top), 62024 (middle), and B2 (bottom). Similar to Fig. 11, we show the best-fit values and uncertainties of Ṁ and v∞.
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