
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Confidence contours for the best-fit parameters obtained from the adjustment of the primary RV data of CPD-41° 7742. The best-fit solution is shown in each panel by the black filled dot. The corresponding 1σ confidence level is shown by the blue contour. For comparison, the value of the apsidal motion rate (respectively eccentricity) and its error bars as derived in Sect. 6 are shown in orange (respectively pink) respectively by the solid and dashed lines.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Comparison between the measured RVs of the primary (filled dots) and secondary (open dots, when available) of CPD-41° 7742 with the orbital solution from Table 4. The blue and red lines represent the fitted RV curve of the primary and secondary stars, respectively. Top panels: data from Hill et al. (1974, left), Levato & Morrell (1983, middle), and García & Mermilliod (2001, right). Second row, left panel: yields the CAT/CES data from Sana et al. (2003). All other panels correspond to RVs derived in this paper.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Best-fit solution to the Bochum 6051 and 4686, uvby, TESS-12, and TESS-39 photometric data of CPD-41° 7742. The light curves have been phase-folded using Pecl. The dates of primary minima are 2 450 553.544, 2 451 932.48551, 2 458 629.5717, and 2 459 361.7536 HJD for the Bochum, uvby, TESS-12, and TESS-39 photometry, respectively.

      

    

  
    
      Table 5. 

      Best-fit parameters of the Bochum 6051 and 4686 photometric data of CPD-41° 7742.

      
        


	Parameter
	Value





	q
	0.562 (fixed)



	Teff, P (K)
	31 800 (fixed)



	Teff, S (K)
	
[image: equation]



	fP
	
[image: equation]



	fS
	
[image: equation]



	i
	
[image: equation]



	e
	
[image: equation]



	ω
	
[image: equation]



	[image: equation]
	1.87





      

    

  
    
      Table 6. 

      Time at mid-exposure and depths of the primary and secondary eclipses for the photometric observations of CPD-41° 7742.

      
        


	Filter
	Time (HJD)
	Eclipse depth (mag)




	
	
	Primary
	Secondary





	Bochum 6051
	2 450 544.8142
	0.255
	0.384



	Bochum 4686
	2 450 546.8402
	0.248
	0.391



	u-band
	2 451 911.7223
	0.237
	0.400



	v-band
	2 451 911.7094
	0.243
	0.396



	b-band
	2 451 911.7205
	0.246
	0.391



	y-band
	2 451 911.7251
	0.251
	0.386



	TESS-12
	2 458 646.4641
	...
	...



	TESS-39
	2 459 373.9463
	...
	...





      

      
Notes. We do not provide the eclipse depths of the TESS-12 and TESS-39 data as the TESS light curves are diluted by a residual contamination of third light.



    

  
    
      Table 7. 

      Best-fit parameters of the uvby photometry of CPD-41° 7742.

      
        


	Parameter
	Value




	
	Case I
	Case II
	Case III
	Case IV





	i
	
[image: equation] (fixed)
	
[image: equation] (fixed)
	
[image: equation] (fixed)
	
[image: equation]



	fS
	0.604 (fixed)
	0.604 (fixed)
	
[image: equation]
	
[image: equation]



	Teff, S (K)
	24 098 (fixed)
	
[image: equation]
	
[image: equation]
	
[image: equation]



	ω
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	[image: equation]
	0.857
	0.638
	0.556
	0.534





      

    

  
    
      Table 10. 

      Parameters of some best-fit Clés models of CPD-41° 7742 discussed in Sect. 8.

      
        


	Model
	Age
	Minit
	M
	R
	Teff
	k2, un.
	k2
	10−8 Ṁ
	αov
	106 DT



	
	(Myr)
	(M⊙)
	(M⊙)
	(R⊙)
	(K)
	(10−3)
	(10−3)
	(M⊙ yr−1)
	
	(cm2 s−1)





	Model IP
	6.25
	17.89
	17.73
	7.55
	31 150
	6.6573
	6.2738
	3.67
	0.20
	0



	  IS
	
	10.11
	10.11
	4.26
	25 292
	9.7592
	9.5318
	4.10 × 10−2
	0.20
	0



	Model IIP
	6.13
	18.07
	17.91
	7.57
	31 300
	6.7045
	6.3196
	3.88
	0.20
	0



	Model IIS
	7.47
	9.89
	9.89
	4.29
	24 926
	9.3022
	9.0757
	3.54 × 10−2
	0.20
	0



	Model IIIP (1)
	6.83
	17.99
	17.79
	7.57
	31 800
	6.0474
	5.6974
	4.74
	0.20
	1.81



	Model IIIP (2)
	6.81
	17.99
	17.79
	7.57
	31 800
	6.0427
	5.6930
	4.73
	0.25
	1.41



	Model IIIP (3)
	6.80
	17.99
	17.79
	7.57
	31 800
	6.0389
	5.6894
	4.75
	0.30
	1.05



	Model IIIP (4)
	6.79
	17.99
	17.79
	7.57
	31 800
	6.0358
	5.6865
	4.74
	0.35
	0.74



	Model IIIP (5)
	6.78
	17.99
	17.79
	7.57
	31 800
	6.0338
	5.6846
	4.75
	0.40
	0.48



	Model IIIS (1)
	6.99
	9.96
	9.95
	4.27
	25 045
	9.4745
	9.2482
	3.69 × 10−2
	0.20
	0.0



	Model IIIS (2)
	7.22
	9.95
	9.94
	4.28
	25 060
	9.4014
	9.1759
	3.74 × 10−2
	0.25
	0.0



	Model IIIS (3)
	7.50
	9.92
	9.92
	4.28
	25 054
	9.3132
	9.0888
	3.74 × 10−2
	0.30
	0.0



	Model IIIS (4)
	7.72
	9.92
	9.92
	4.29
	25 075
	9.2483
	9.0246
	3.80 × 10−2
	0.35
	0.0



	Model IIIS (5)
	7.88
	9.92
	9.91
	4.29
	25 104
	9.2097
	8.9869
	3.87 × 10−2
	0.40
	0.0





      

      
Notes. Columns (1) and (2) give the name of the model and its current age. Column (3) lists the initial mass of the corresponding evolutionary sequence. Columns (4)–(6) give the mass, radius, and effective temperature. Columns (7) and (8) yield the k2 respectively before and after applying the empirical correction for the effect of rotation of Claret (1999). Column (9) lists the mass-loss rate. Columns (10) and (11) give the overshooting parameter and turbulent diffusion coefficient. Models with subscript P (respectively S) correspond to the models of the primary (respectively secondary) star. Models I and II have DT fixed to 0 cm2 s−1 while Models III let it vary freely.



    

  
    
      Table 11. 

      Observational properties of the binary system HD 152218 taken from Rauw et al. (2016).

      
        


	Parameter
	Value




	
	Primary
	Secondary





	M (M⊙)
	19.8 ± 1.5
	15.0 ± 1.1



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



	Teff (K)
	33 400 ± 1000
	29 900 ± 1000



	Prot (d)
	
[image: equation]
	
[image: equation]



	e
	
[image: equation]



	i
	
[image: equation]



	Porb (d)
	5.60445 ± 0.00005



	
[image: equation] (° yr−1)
	
[image: equation]





      

      
Notes. We note there was a small typo in the secondary rotational period in Rauw et al. (2016), which we corrected here.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Best-fit solution to the TESS-12 and TESS-39 photometry of HD 152218. The light curves have been phase-folded with Pecl = 5.60415 d computed using Eq. (1).

      

    

  
    
      Table 12. 

      Best-fit parameters of the TESS photometry of HD 152218.

      
        


	Parameter
	Value




	
	TESS-12
	TESS-39





	Epoch (HJD)
	2 458 638.98
	2 459 375.68



	i
	
[image: equation]
	
[image: equation]



	fP
	
[image: equation]
	
[image: equation]



	fS
	
[image: equation]
	
[image: equation]



	ω
	
[image: equation]
	
[image: equation]



	[image: equation]
	1042.8
	437.8



	




	ω-range (a)
	
[image: equation]
	
[image: equation]





      

      
Notes.

(a) Range of ω-values that give acceptable results in terms of [image: equation] when i, fP, and fS are fixed to the values that, considering Fig. 6 of Rauw et al. (2016), give a brightness ratio in accordance with the spectroscopic value and are acceptable (at 1σ) with the ASAS-3 photometry.




    

  
    
      Table 13. 

      Parameters of some best-fit Clés models of HD 152218 discussed in Sect. 9.2.

      
        


	Model
	Age
	Minit
	M
	R
	Teff
	k2, un.
	k2
	10−8 Ṁ
	αov
	106DT



	
	(Myr)
	(M⊙)
	(M⊙)
	(R⊙)
	(K)
	(10−3)
	(10−3)
	(M⊙ yr−1)
	
	(cm2 s−1)





	Model IP
	5.79
	20.02
	19.72
	8.12
	32 696
	6.0908
	5.6951
	7.81
	0.20
	1.0



	  IS
	
	15.30
	15.25
	6.08
	30 134
	8.6278
	8.2863
	1.15
	0.20
	0.0



	Model IIP (1)
	6.76
	20.23
	19.80
	8.40
	33 400
	4.9192
	4.5680
	11.5
	0.20
	2.07



	Model IIP (2)
	6.75
	20.23
	19.80
	8.40
	33 400
	4.9106
	4.5600
	11.5
	0.25
	1.65



	Model IIP (3)
	6.73
	20.23
	19.80
	8.40
	33 400
	4.9027
	4.5527
	11.5
	0.30
	1.27



	Model IIP (4)
	6.72
	20.23
	19.80
	8.40
	33 400
	4.8957
	4.5462
	11.5
	0.35
	0.94



	Model IIP (5)
	6.71
	20.23
	19.80
	8.40
	33 400
	4.8892
	4.5402
	11.5
	0.40
	0.65



	Model IIS (1)
	11.67
	15.17
	15.00
	7.80
	29 900
	3.9358
	3.6090
	3.19
	0.20
	4.15



	Model IIS (2)
	11.65
	15.17
	15.00
	7.80
	29 900
	3.9264
	3.6004
	3.19
	0.25
	3.75



	Model IIS (3)
	11.62
	15.17
	15.00
	7.80
	29 900
	3.9179
	3.5926
	3.20
	0.30
	3.37



	Model IIS (4)
	11.60
	15.17
	15.00
	7.80
	29 900
	3.9100
	3.5853
	3.19
	0.35
	3.01



	Model IIS (5)
	11.59
	15.17
	15.00
	7.80
	29 900
	3.9028
	3.5787
	3.19
	0.40
	2.67



	Model IIIS (1)
	9.92
	15.11
	15.00
	7.12
	29 900
	5.2520
	4.9169
	2.13
	0.20
	2.51



	Model IIIS (2)
	9.90
	15.11
	15.00
	7.12
	29 900
	5.2450
	4.9103
	2.14
	0.25
	2.17



	Model IIIS (3)
	9.88
	15.11
	15.00
	7.12
	29 900
	5.2387
	4.9044
	2.14
	0.30
	1.84



	Model IIIS (4)
	9.86
	15.11
	15.00
	7.12
	29 900
	5.2331
	4.8992
	2.13
	0.35
	1.54



	Model IIIS (5)
	9.85
	15.11
	15.00
	7.12
	29 900
	5.2281
	4.8945
	2.14
	0.40
	1.26



	Model IVP (1)
	4.98
	20.69
	20.41
	7.98
	33 071
	6.9772
	6.5606
	7.90
	0.20
	0



	Model IVP (2)
	5.09
	20.66
	20.37
	8.01
	33 090
	6.8012
	6.3895
	8.12
	0.25
	0



	Model IVP (3)
	5.20
	20.63
	20.33
	8.04
	33 110
	6.6310
	6.2241
	8.34
	0.30
	0



	Model IVP (4)
	5.31
	20.60
	20.29
	8.08
	33 130
	6.4662
	6.0641
	8.56
	0.35
	0



	Model IVP (5)
	5.42
	20.57
	20.26
	8.11
	33 151
	6.3054
	5.9082
	8.79
	0.40
	0



	Model IVS (1)
	7.39
	15.53
	15.45
	6.87
	29 554
	6.8463
	6.4640
	1.52
	0.20
	0



	Model IVS (2)
	7.61
	15.52
	15.43
	6.92
	29 566
	6.6354
	6.2556
	1.59
	0.25
	0



	Model IVS (3)
	7.84
	15.50
	15.42
	6.98
	29 580
	6.4322
	6.0550
	1.65
	0.30
	0



	Model IVS (4)
	8.06
	15.49
	15.40
	7.03
	29 594
	6.2343
	5.8599
	1.72
	0.35
	0



	Model IVS (5)
	8.29
	15.47
	15.37
	7.09
	29 608
	6.0421
	5.6706
	1.80
	0.40
	0



	Model VS (1)
	6.98
	15.35
	15.28
	6.56
	29 687
	7.3970
	7.0319
	1.34
	0.20
	0



	Model VS (2)
	7.20
	15.33
	15.26
	6.60
	29 700
	7.1912
	6.8282
	1.39
	0.25
	0



	Model VS (3)
	7.42
	15.32
	15.24
	6.66
	29 714
	6.9904
	6.6295
	1.44
	0.30
	0



	Model VS (4)
	7.65
	15.30
	15.22
	6.70
	29 728
	6.7955
	6.4370
	1.50
	0.35
	0



	Model VS (5)
	7.88
	15.28
	15.20
	6.75
	29 744
	6.6039
	6.2478
	1.56
	0.40
	0





      

      
Notes. Columns (1) and (2) give the name of the model and its current age. Column (3) lists the initial mass of the corresponding evolutionary sequence. Columns (4)–(6) give the mass, radius, and effective temperature. Columns (7) and (8) yield the k2 respectively before and after applying the empirical correction for the effect of rotation of Claret (1999). Column (9) lists the mass-loss rate. Columns (10) and (11) give the overshooting parameter and turbulent diffusion coefficient. Models with subscript P (respectively S) correspond to the models of the primary (respectively secondary) star. Models IV and V have DT fixed to 0 cm2 s−1 while Models I, II, and III allow it to vary freely.
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