
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Measured primary RVs for simulated spectra of one single B2 V star, and SB2 binary systems with a B2 V primary and six different mass ratios as indicated in the legend. A rotational velocity of v sini = 200 km s−1 is assumed for all stars. The horizontal axis gives the assumed RV difference between the two components. The dashed line indicates the true velocity of the primary star.

      

    

  
    
      Table 2. 

      Binary fractions in different regions of the CMD.

      
        


	Region
	N
	[image: equation] [%]
	pdetect(#)
	fcl(#) [%]





	ALL
	284
	13.2 ± 2.0
	0.39 ± 0.05
	[image: equation]



	MS+TO
	217
	13.8 ± 2.3
	0.40 ± 0.08
	[image: equation]



	
	
	
	0.34 ± 0.06 (‡)
	[image: equation]



	




	MS
	175
	9.1 ± 2.2
	0.38 ± 0.06
	[image: equation]



	TO
	42
	33.3 ± 7.3
	0.57 ± 0.11
	[image: equation]



	Be
	47
	2.1 ± 2.1
	0.29 ± 0.08
	(†)



	BSS
	14
	28.6 ± 12.1
	0.57 ± 0.15
	(†)



	BSG
	6
	17 ± 17
	0.61 ± 0.20
	[image: equation]



	RSG (*)
	9
	–
	–
	30 ± 10





      

      
Notes. The first column indicates the region, the second column the number of stars that are assigned to the region, and the third column the observed binary fraction [image: equation]. The last two columns give the detection probability pdetect and bias-corrected binary fraction fcl. “ALL” refers to all the stars studied in this work, that is MS + TO + Be + BSS stars and the BSGs. (#)These detection probabilities and bias-corrected binary fractions are valid under the adopted parent orbital parameter distributions discussed in Sect. 4.3. The quoted 1σ errors contain both the statistical uncertainties due to the sample size and those due to random drawing of the index of the parent distributions. (†)While providing the detection probability also for Be stars and BSS, we do not propagate it further to compute the intrinsic binary fraction of these groups of stars as the fraction of BiPs among them is probably significant. (‡)Detection probability computed assuming a linearly variable period index from π = −0.25 ± .25 at the upper mass range to +0.25 ± .25 at the lower mass range. (*)From Patrick et al. (2020), including both RSGs in the core and in the outskirts, based on higher-quality ESO-HARPS data with longer time coverage.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Distribution of spectral types and observed close binary fraction for B and Be stars. Top panel: distribution of spectral types for all MS stars (dim gray) and stars for which RVs were measured (dark gray). Bottom panel: observed spectroscopic binary fraction as a function of spectral type. The red curves indicate the binary fraction inferred from the RV measurements, and the orange curve combines the RV measurements with the SB2s found by visual inspection.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Binarity of different stellar groups, based on their position in the CMD. MS stars are marked in orange, stars in the Be-star region in dark green, stars around the cluster TO in red, and blue stragglers in blue. Additional HST sources for which no spectra were extracted are marked with gray dots, and stars without RV measurements are indicated with open circles. Colored filled circles indicate that the star is single, colored diamonds indicate that the star is classified as a binary based on RV variability, and colored triangles indicate SB2s. The individual systems of interest discussed in Sect. 5.3 are labeled.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Binary detection probability as a function of period (top panel) and mass ratio (bottom panel). The different dotted orange curves correspond to different magnitude bins, in which the detection probability is highest for the brightest stars. The continuous orange line shows the overall detection probability for the full simulation, and the continuous black line shows the detection probability for the SB1 bias alone (see Sect. 4.1).

      

    

  
    
      Table C.1. 

      Compilation of all parameters derived for the sample stars.

      
        


	Ident.
	RA
	Dec
	F814W
	SpT
	Lines
	RV1
	RV2
	RV3
	RV4
	RV5
	RV6
	Flag
	Comment



	BSM
	[J2000]
	[J2000]
	[mag]
	
	
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]
	[km s−1]
	
	





	010
	14.078913
	−72.472822
	17.8
	B3e
	
	154.8 ± 2.7
	149.6 ± 1.9
	151.1 ± 1.5
	152.1 ± 2.6
	150.5 ± 4.4
	–
	sin
	–



	020
	14.053745
	−72.472215
	18.0
	B2
	
	156.8 ± 5.5
	151.3 ± 2.6
	151.2 ± 4.6
	155.3 ± 3.5
	152.3 ± 4.5
	158.4 ± 5.41
	sin
	–



	021
	14.098794
	−72.471839
	17.2
	B1
	-xx-xx
	153.7 ± 4.0
	–
	148.8 ± 4.9
	158.4 ± 3.4
	168.1 ± 2.9
	143.8 ± 3.5
	SB1
	–



	023
	14.071630
	−72.471714
	17.7
	B4
	xxx-xx
	156.5 ± 4.8
	156.1 ± 4.7
	154.7 ± 5.7
	161.4 ± 4.8
	154.6 ± 5.6
	156.3 ± 4.6
	sin
	–



	025
	14.071630
	−72.471714
	18.4
	B6
	-x–x-
	178.9 ± 21.4
	158.5 ± 28.0
	133.7 ± 25.7
	111.0 ± 27.4
	198.9 ± 33.2
	103.5 ± 30.6
	sin
	–



	...





      

      
Notes. The first, second, and third columns list the identifier as well as coordinates. The column ‘F814W’ lists the F814 magnitude from (Milone et al. 2018). The column ‘SpT’ lists the derived spectral types. The column ‘lines’ indicates which spectral lines among He Iλλ 4713.15, 4921.93, 5015.68, 5047.74, 6678.15, 7065.19 Å were used to measure RVs (an ‘x’ indicates that the line was used, while ‘–’ indicates that it was not used). We then give an overview over the measured RVs and associated errors for each epoch. The next column indicates whether the star was flagged as binary (‘–’ indicates that no RV measurements were possible, ‘sin’ means no significant RV shifts were detected, ‘SB1’ means it was flagged as binary based on RV variability, ‘SB2’ indicates a composite SB2 spectrum). The last column lists possible comments. A full version of this table is available at the CDS. The first few lines are shown as an example.
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