
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Observed (triangles) and synthetic (solid lines) RV curves of the primary (green) and secondary (red) component, as obtained by the PHOEBE code. The dashed black line indicates the barycentric velocity offset v0.

      

    

  
    
      Table 6. 

      Orbital parameters of the individual binary components obtained using the PHOEBE code.

      
        


	Parameter
	Primary
	Secondary
	Unit





	K
	[image: equation]
	[image: equation]
	[km s−1]



	Morb sin i 3
	[image: equation]
	[image: equation]
	[M⊙]



	




	Morb(a)
	[image: equation]
	[image: equation]
	[M⊙]



	RRL(a)
	[image: equation]
	[image: equation]
	[R⊙]





      

      
Notes.

(a) Calculated using iorb (see Table 5).




    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Observed (blue) and combined synthetic (red) SED. The individual synthetic SEDs of the primary and secondary are shown as the dotted black and green line, respectively. The photometry, listed in Table 2, is shown as open squares.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Close-ups on the metal lines in the X-shooter spectrum (ID 09 and 31; solid blue) compared to the combined synthetic spectrum (dashed red). The unweighted synthetic spectra of the primary and the secondary component are shown as a dotted black and green line, respectively.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Evolutionary tracks of the donor (left) and the accretor (right) colour-coded by their surface H-abundance. The track of the mass gainer is only colour-coded until the primary dies and then continues as a solid white line, assuming that the binary is not disrupted by a supernova explosion. The tracks are overlayed by black dots that show equidistant time steps of 30 000 yr to highlight phases in which the stars spend most of their time. The spectroscopic results are shown as green and red triangles surrounded by error ellipses. Start and end phases of fast and slow Case A, as well as Case AB mass-transfer are indicated by arrows. The iso-contours of equal radii are indicated in the background as dashed grey lines.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Observed mass-loss rates of O stars in NGC 346 (including SSN 7) as a function of stellar luminosity compared to theoretical and empirical relations. The position of both binary components of SSN 7 are marked by black stars. The data is complemented by O stars from Rickard et al. (2022). Apparently single stars are shown as filled blue squares and known muliple systems as open blue squares. In the background the empirical relation of main-sequence O-type stars from Rickard et al. (2022) is included as dashed black line. In addition, we show the theoretical relations of Vink et al. (2001) and Björklund et al. (2023) for main-sequence stars as dashed yellow and dashed red line, respectively.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        log QH to spectral type. SMC sample stars analysed by Ramachandran et al. (2019) are included (red diamonds) as well as LMC stars from Ramachandran et al. (2018; blue diamonds) and O stars from the core of NGC 346 from Rickard et al. (2022; black diamonds). The two components of the SSN 7 binary are shown separately.

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        HR diagram showing the position of the two components of SSN 7 as determined by our spectrographic analysis. Black stars are the two SSN 7 components. Blue symbols are the other O stars within the central core of NGC 346 (Rickard et al. 2022). Open symbols are noted spectral binaries (Dufton et al. 2019). Dotted lines are isochrones with Z = 0.002 (Georgy et al. 2013) and an initial rotation of 100 km s−1.

      

    

  
    
      Table A.1. 

      Radial velocities of different lines associated with the primary.

      
        








	MJD
	N IVλλ 3478 – 3485
	N IVλ 4058
	N IVλ 6381
	N IVλλ 7103 – 7129
	N Vλλ 4604, 4620
	He IIλ 6683(a)
	mean RV(b)



	
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]





	52249.01198
	      7 ±    6
	   18 ± 7
	      9 ± 15
	—
	—
	—
	   11 ± 10



	53277.25739
	—
	   56 ± 7
	—
	—
	—
	—
	   56 ±    7



	53277.25939
	—
	   51 ± 7
	—
	—
	—
	—
	   51 ±    7



	53277.26022
	—
	   42 ± 6
	—
	—
	—
	—
	   42 ±    6



	53277.28112
	—
	   48 ± 6
	—
	—
	—
	—
	   48 ±    6



	53280.19821
	—
	—
	—
	—
	   18 ± 15
	—
	   18 ± 15



	53292.06195
	—
	—
	—
	—
	−57 ± 15
	—
	−57 ± 15



	57611.32930
	—
	—
	   97 ± 15
	100 ± 15
	—
	   96 ± 13
	   98 ± 14



	57613.24630
	—
	—
	−74 ± 15
	−75 ± 15
	—
	−86 ± 14
	−78 ± 15



	57613.28829
	—
	—
	−82 ± 15
	−75 ± 15
	—
	−73 ± 13
	−77 ± 14



	57617.23463
	—
	—
	   54 ± 15
	   61 ± 14
	—
	   51 ±    8
	   55 ± 13



	57618.10327
	—
	—
	   84 ± 15
	   61 ± 15
	—
	   70 ±    8
	   72 ± 13



	57620.14865
	—
	—
	   39 ± 15
	   38 ± 14
	—
	   31 ±    8
	   36 ± 13



	57620.19042
	—
	—
	   40 ± 15
	   45 ± 14
	—
	   32 ±    8
	   39 ± 13



	57620.23262
	—
	—
	   45 ± 15
	   46 ±    8
	—
	   41 ±    8
	   43 ± 11



	57621.20640
	—
	—
	   62 ± 15
	   68 ± 15
	—
	   62 ±    8
	   64 ± 13



	57621.24834
	—
	—
	   55 ± 15
	   45 ± 10
	—
	   48 ±    8
	   49 ± 11



	57622.14718
	—
	—
	−81 ± 15
	−80 ± 15
	—
	−94 ±    9
	−85 ± 13



	59216.11133
	   98 ±    6
	   97 ± 6
	   82 ± 22
	   93 ± 22
	   92 ± 16
	   95 ±    8
	   92 ± 15





      

      
Notes. (a) The line shows a clear but distinguishable contribution of the secondary. It can be used as a cross-check for the quality and self-consistency of the secondary’s RV fit.



    

  
    
      Table A.2. 

      Radial velocities of different lines associated with the secondary.

      
        








	MJD
	He Iλ 4471
	He Iλ 4713
	He IIλ 6683(a)
	C IVλλ 5801, 5812(a)
	mean RV(b)



	
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]





	52249.01198
	   18 ±    9
	      6 ± 31
	—
	      7 ± 16
	10 ± 21



	53277.25739
	−34 ±    7
	—
	—
	—
	−34 ±    7



	53277.25939
	−32 ±    9
	—
	—
	—
	−32 ±    9



	53277.26022
	−39 ±    7
	—
	—
	—
	−39 ±    7



	53277.28112
	−39 ±    7
	—
	—
	—
	−39 ±    7



	53280.19821
	—
	−12 ± 29
	—
	—
	−12 ± 29



	53292.06195
	—
	   41 ± 27
	—
	—
	41 ± 27



	57611.32930
	—
	−48 ± 22
	−62 ± 20
	−60 ± 13
	−57 ± 19



	57613.24630
	—
	   57 ± 28
	   69 ± 25
	   77 ± 14
	67 ± 23



	57613.28829
	—
	   71 ± 21
	   71 ± 19
	   77 ± 23
	73 ± 21



	57617.23463
	—
	−19 ± 20
	−24 ± 23
	−22 ± 14
	−22 ± 19



	57618.10327
	—
	−30 ± 25
	−35 ± 23
	−38 ± 17
	−34 ± 22



	57620.14865
	—
	−34 ± 25
	−32 ± 23
	−35 ± 16
	−34 ± 22



	57620.19042
	—
	−32 ± 23
	−40 ± 23
	−29 ± 14
	−34 ± 22



	57620.23262
	—
	−32 ± 18
	−31 ± 31
	−34 ± 14
	−32 ± 22



	57621.20640
	—
	−21 ± 26
	−29 ± 22
	−22 ± 16
	−24 ± 22



	57621.24834
	—
	−28 ± 25
	−30 ± 20
	−31 ± 16
	−30 ± 20



	57622.14718
	—
	   71 ± 22
	   70 ± 25
	   75 ± 16
	72 ± 21



	59216.11133
	−55 ±    8
	−57 ± 25
	−55 ± 25
	−52 ± 11
	−55 ± 19





      

      
Notes. (a) The line shows a clear but distinguishable contribution of the primary.



    

  
    
      Table A.3. 

      List of used lines. Includes which component the lines are attributed to based on relative position to other lines and shifts at different epochs.

      
        


	Line
	Wavelength (Å)
	Components source and description





	O VI
	1031.9, 1037.6
	Absorption, predominately from primary



	P V
	1118.0
	Both components show absorption



	P V
	1128.0
	Both components show absorption



	C IV
	1169.0
	Both components show absorption



	C III
	1175.3
	Secondary absorption



	N V
	1238.8, 1242.8 doublet
	Resonance wind lines with absorption and emission for both



	O IV
	1338.6, 1343.0, 1343.5 triplet
	Both components show absorption



	O V
	1371.0
	Both components show absorption



	O III
	1408.6, 1409.8, 1410.8, 1410.9, 1412.1
	Both components show absorption



	Fe V-VI
	Range ∼1412 − 1475
	Iron forest lines, both components show absorption



	N IV
	1483.3, 1486.5
	Both components show absorption



	Si V
	1502.0
	Both components show absorption



	C IV
	1548.2, 1550.8 doublet
	Resonant wind line showing contribution of both components



	He II
	1640.5
	Primary P-Cygni with emission, secondary absorption



	N IV
	3478.7, 3483.0, 3484.9 triplet
	Both components show absorption



	He I
	3964.7
	Primary absorption



	He II
	3970.1
	Both components show absorption



	He II
	4025.6
	Overlapping with He Iλ 4026.2 for both primary and secondary



	He I
	4026.2
	Overlapping with He IIλ 4025.6 for both primary and secondary



	N IV
	4057.8
	Primary emission



	He II
	4100.7
	Both components show absorption



	He II
	4199.9
	Both components show absorption



	He II
	4338.7
	Both components show absorption



	He I
	4471.5
	Secondary absorption



	He II
	4541.6
	Both components show absorption



	N V
	4603.8, 4619.9 doublet
	Absorption, predominately from primary



	N III
	4634.1, 4640.6 doublet
	Both components show emission



	O II
	4650.0
	Primary emission, overlapped by primary He IIλ 4686 Å emission



	He II
	4685.8
	Primary emission, secondary absorption



	He I
	4713.2
	Secondary absorption



	He II
	4859.3
	Both components show absorption



	He I
	4921.9
	Secondary absorption



	He I
	5015.7
	Absorption, predominately secondary



	He II
	5411.5
	Both components show absorption



	C IV
	5801.3, 5812.0 doublet
	Primary emission, secondary absorption



	He I
	5875.4, 5875.5, 5875.8 triplet
	Both components show absorption



	He I
	6170.7
	Both components show absorption



	N IV
	6212.4, 6215.5, 6219.9 triplet
	No observations. Model of primary shows emission



	He I
	6233.8
	Both components show absorption



	N IV
	6380.8
	Primary absorption



	He II
	6527.1
	Both components show absorption



	He II
	6560.1
	Primary emission, secondary absorption



	He II
	6678.1, 6679.6 doublet
	Secondary absorption



	He II
	6683.2
	Both components show absorption



	He II
	7065.3
	Absorption, predominately Secondary



	N IV
	7102 − 7129 multiplet
	Emission, predominately from primary





      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Synthetic predicted light curves of SSN 7 for an inclination angle of i = 16° and the orbital configuration of the binary components in the plane of sky at different phases. Upper panel: Phased synthetic light curve in the Johnson V band. Lower panel: Orbital configuration of the binary components at phases ϕ = −0.5, −0.25, 0.0, 0.25, and 0.5. The models are colour-coded by effective temperature, taking into account the physical effect mentioned in the text.
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