
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Top: Examples of prominent helium and hydrogen lines in an individual UVES spectrum of EC 22536–5304 (grey). The combined model spectrum (red) is the sum of the contributions of the sdOB (blue) and F-type star (dark red). Bottom: similarly, the strongest calcium lines in blue and red UVES spectra.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Photospheric abundances for EC 22536–5304 A relative to solar values from Asplund et al. (2009). Abundance measurements are shown as black dots, while upper limits are marked with grey arrows. Solid red lines show the corresponding metal abundances adopted in our model for EC 22536–5304 B, as given by the best-fit [Fe/H] and [α∕Fe ]. The solar reference is indicated by the dashed grey line.

      

    

  
    
      Table 4 

      Metal abundance results for EC 22536–5304 A by number fraction (log ϵ = log nX∕∑ini) and number fraction relative to solar (log ϵ∕ϵ⊙, Asplund et al. 2009).

      
        


	Element
	log ϵ
	log ϵ∕ϵ⊙
	Nlines





	C II–IV
	− 2.88 ± 0.20
	0.73 ± 0.21
	19/45/2



	N II–III
	− 3.73 ± 0.20
	0.48 ± 0.21
	22/9



	O II–III
	− 3.46 ± 0.20
	− 0.11 ± 0.21
	46/4



	Mg II
	− 5.07 ± 0.30
	− 0.64 ± 0.30
	1



	Si III–IV
	− 5.52 ± 0.25
	− 0.99 ± 0.25
	1/2



	P III–IV
	− 5.92 ± 0.30
	0.70 ± 0.30
	1/1



	S III–IV
	− 5.76 ± 0.30
	− 0.84 ± 0.30
	1/1



	Ar
	<[image: equation]
	<[image: equation]



	Ca
	<[image: equation]
	<[image: equation]



	Ti
	<[image: equation]
	<[image: equation]



	Fe
	<[image: equation]
	<[image: equation]



	Zn
	<[image: equation]
	<[image: equation]



	Ga
	<[image: equation]
	<[image: equation]



	Ge
	<[image: equation]
	<[image: equation]



	Kr
	<[image: equation]
	<[image: equation]



	Sr
	<[image: equation]
	<[image: equation]



	Y
	<[image: equation]
	<[image: equation]



	Zr
	<[image: equation]
	<[image: equation]



	Sn
	<[image: equation]
	<[image: equation]



	Pb III–IV
	− 4.01 ± 0.30
	6.27 ± 0.32
	5/7




      

      

Notes. The number of resolved lines used per ionisation stage is given in the last column (with equivalent widths >10 mÅ).




    

  
    
      Table 5 

      Lead lines detected in the spectrum of EC 22536–5304.

      
        


	Ion
	λ / Å
	log gf
	Ref.





	Pb III
	3854.080
	+ 0.302
	1



	Pb III
	4272.660
	− 0.462
	1



	Pb III
	4571.219
	+ 0.029
	1



	Pb III
	4761.120
	+ 0.012
	1



	Pb III
	4798.590
	− 0.356
	1



	Pb IV
	3962.467
	− 0.047
	2



	Pb IV
	4049.832
	− 0.065
	2



	Pb IV
	4174.478
	− 0.444
	3



	Pb IV
	4496.223
	− 0.437
	3



	Pb IV
	4534.447
	+ 1.190
	3



	Pb IV
	4534.917
	+ 1.102
	3



	Pb IV
	4605.400
	− 0.991
	3




      

      

Notes. References for the oscillator strengths are stated in the last column.

References. (1) Alonso-Medina et al. (2009); (2) Safronova & Johnson (2004); (3) Alonso-Medina et al. (2011).




    

  
    
      Table 6 

      Orbital parameters for EC 22536–5304.

      
        


	Parameter
	Value





	Period P
	[image: equation] d



	 
	 



	Epoch of periastron Tperiastron
	[image: equation] MJD



	 
	 



	Eccentricity e
	[image: equation]



	 
	 



	Longitude of periastron ω
	[image: equation] deg



	 
	 



	Velocity semiamplitude KA
	[image: equation] km s−1



	 
	 



	Velocity semiamplitude KB
	10.7 ± 1.4 km s−1



	 
	 



	Gravitational redshift [image: equation]
	[image: equation] km s−1



	 
	 



	Gravitational redshift [image: equation]
	[image: equation] km s−1



	 
	 



	Systemic velocity γ
	− 3.3 ± 0.4 km s−1



	




	Derived parameter
	Value



	




	Mass ratio q = KB∕KA = MA∕MB
	[image: equation]



	 
	 



	Projected semimajor axis aA sin(i)
	0.63 ± 0.05 au



	Projected semimajor axis aB sin(i)
	0.44 ± 0.04 au




      

      

Notes. The gravitational redshift vgrav is calculated from the stellar parameters listed in Table 3.




    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Elliptic orbits fit to the radial velocities of both EC 22536–5304 A (black) and B (red). Asterisks indicate UVES measurements, while HRS data from 2017, 2018, and 2019 are marked by crosses, squares, and diamonds, respectively.

      

    

  
    
      Table A.1 

      Dimensions for the four grids of synthetic spectra used for the spectroscopic and SED analyses. For each parameter, the maximum and minimum values, as well as the step width are stated. As described in Sect. 4, the large and small TLUSTY/SYNSPEC grids were each computed using a fixed metal abundance pattern.

      
        


	
	TLUSTY/SYNSPEC
	ATLAS12/SYNTHE



	Parameter
	
	large
	small
	large
	small





	Teff (K)
	{
	27500
	37300
	4000
	6150



	47500
	38800
	8000
	6275



	1250
	500
	200
	25



	log g
	{
	4.750
	5.60
	2.00
	4.50



	6.125
	6.00
	5.20
	4.80



	0.125
	0.20
	0.20
	0.10



	log n(He)∕n(H)
	{
	− 1.00
	− 0.23
	− 1.07
	− 1.07



	+ 2.00
	+ 0.07
	− 1.07
	− 1.07



	0.25
	0.15
	–
	–



	[Fe/H]
	{
	–
	–
	− 2.00
	− 2.05



	–
	–
	+ 0.50
	− 1.85



	–
	–
	0.50
	0.20



	[α∕Fe]
	{
	–
	–
	0.40
	0.33



	–
	–
	0.40
	0.44



	–
	–
	–
	0.11



	vtb (km s−1)
	{
	5.0
	0.0
	0.0
	1.5



	5.0
	3.0
	2.0
	2.5



	–
	3.0
	1.0
	1.0




      

    

  
    
      Table A.4 

      Orbital parameters for a sample of intermediate He sdOB stars studied by (Martin et al. 2017) and recent additions (HZ 44, Feige 46, EC 22536–5304). The quantities Rmax, Rmin, and Zmax refer to the maximum and minimum distance from the Galactic centre, as well as the maximumdistance from the Galactic disc. Known zirconium- or lead-rich stars are marked by†.

      
        


	Star
	vrad
	±
	Rmax
	±
	Rmin
	±
	Zmax
	±
	V
	±
	U
	±
	W
	±
	JZ
	±
	e
	±



		km s−1
		kpc
		kpc
		kpc
		km s−1
		km s−1
		km s−1
		Mpc km s−1
			




	PG 0909+276
	20.0
	2.0
	9.23
	0.18
	8.59
	0.05
	0.42
	0.03
	249.1
	2.1
	− 0.3
	1.9
	22.0
	1.5
	2.19
	0.02
	0.04
	0.01



	HD 127493†
	− 17.0
	3.0
	8.42
	0.08
	7.60
	0.13
	0.10
	0.01
	234.2
	2.4
	13.3
	2.5
	− 3.2
	1.8
	1.98
	0.02
	0.05
	0.01



	UVO 0512−08
	11.0
	3.3
	9.46
	0.20
	8.24
	0.07
	0.44
	0.03
	248.1
	2.5
	− 21.0
	2.9
	− 25.2
	1.6
	2.17
	0.03
	0.07
	0.02



	HE 1238−1745
	− 7.9
	2.8
	9.18
	0.15
	7.19
	0.12
	0.96
	0.07
	240.2
	2.8
	39.1
	3.1
	15.6
	2.1
	1.97
	0.03
	0.12
	0.01



	PG 1559+048†
	− 26.7
	0.9
	8.15
	0.06
	6.22
	0.12
	0.54
	0.03
	217.0
	2.3
	27.9
	1.6
	18.1
	1.3
	1.75
	0.02
	0.13
	0.01



	CPD −20 1123
	− 6.3
	1.2
	9.71
	0.12
	7.54
	0.09
	0.17
	0.01
	238.9
	2.2
	− 41.4
	1.5
	8.4
	0.7
	2.10
	0.02
	0.13
	0.01



	SB 705
	4.0
	12.0
	10.46
	0.27
	7.95
	0.11
	0.99
	0.09
	255.5
	3.8
	40.1
	2.5
	5.7
	11.4
	2.20
	0.03
	0.14
	0.01



	JL 87
	− 6.1
	2.3
	10.24
	0.20
	7.76
	0.06
	0.56
	0.02
	266.7
	2.5
	− 27.6
	1.9
	5.7
	1.5
	2.17
	0.02
	0.14
	0.01



	UVO 0825+15†
	56.4
	0.5
	9.63
	0.10
	7.18
	0.10
	0.16
	0.01
	232.0
	2.1
	46.8
	1.3
	6.4
	0.8
	2.04
	0.02
	0.15
	0.01



	PG 0229+064
	7.6
	4.0
	9.16
	0.08
	6.67
	0.14
	0.67
	0.05
	210.8
	2.6
	31.1
	3.0
	19.1
	3.1
	1.90
	0.02
	0.16
	0.02



	HE 2357−3940
	− 18.4
	14.2
	9.59
	0.21
	6.95
	0.12
	0.96
	0.12
	236.1
	2.6
	54.5
	5.1
	9.6
	13.4
	1.97
	0.03
	0.16
	0.02



	TON 414
	2.7
	0.5
	10.08
	0.12
	6.75
	0.16
	1.44
	0.13
	207.8
	3.6
	− 54.1
	3.0
	35.5
	1.8
	1.96
	0.03
	0.20
	0.02



	HE 1310−2733
	41.5
	1.9
	9.12
	0.09
	5.95
	0.12
	0.94
	0.05
	221.4
	2.4
	− 67.9
	2.7
	19.2
	1.4
	1.77
	0.03
	0.21
	0.01



	FBS 1749+373†
	− 73.6
	0.2
	8.34
	0.05
	4.74
	0.09
	0.39
	0.01
	182.6
	2.1
	39.2
	1.3
	− 2.5
	0.8
	1.51
	0.02
	0.28
	0.01



	HE 1136−2504
	59.4
	9.3
	8.40
	0.05
	4.63
	0.33
	0.68
	0.04
	176.0
	7.8
	− 30.4
	1.6
	5.6
	5.5
	1.48
	0.07
	0.29
	0.04



	TYC 3519-907-1
	− 62.7
	0.2
	9.30
	0.08
	5.12
	0.09
	0.30
	0.01
	195.5
	2.1
	73.5
	2.2
	2.7
	0.9
	1.66
	0.02
	0.29
	0.01



	PG 0240+046
	63.4
	2.0
	10.57
	0.11
	5.36
	0.13
	0.57
	0.03
	196.9
	3.1
	93.4
	2.8
	0.6
	2.1
	1.78
	0.03
	0.33
	0.02



	HZ 44†
	− 12.7
	0.4
	9.30
	0.07
	4.48
	0.11
	0.41
	0.02
	177.3
	2.7
	76.8
	2.3
	10.2
	0.8
	1.52
	0.02
	0.35
	0.02



	EC 22133−6446
	− 21.0
	10.0
	9.30
	0.20
	3.58
	0.26
	0.44
	0.05
	159.1
	7.9
	101.3
	8.7
	− 2.9
	7.2
	1.31
	0.07
	0.44
	0.04



	EC 22536−5304†
	− 3.3
	5.0
	8.21
	0.05
	2.51
	0.13
	1.50
	0.12
	113.2
	4.2
	− 26.4
	2.8
	58.3
	4.3
	0.93
	0.04
	0.53
	0.02



	Feige 46†
	90.0
	4.0
	9.64
	0.09
	1.13
	0.12
	0.68
	0.04
	63.5
	5.2
	115.5
	3.7
	13.8
	4.4
	0.55
	0.04
	0.79
	0.03



	LS IV−14°116†
	− 154.0
	1.0
	8.15
	0.05
	0.66
	0.14
	0.24
	0.02
	− 42.5
	6.8
	21.2
	2.7
	0.1
	2.9
	− 0.35
	0.06
	0.85
	0.03




      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        (continued): Blue HRS spectrum of EC 22536–5304 (grey) and the combined (red) and individual models.

      

    

  
    
      Fig. B.1 
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        (continued): Blue HRS spectrum of EC 22536–5304 (grey) and the combined (red) and individual models.

      

    

  
    
      Fig. B.2 

      
        [image: thumbnail]
      

      
        Red HRS spectrum of EC 22536–5304 (grey) and the combined (red) and individual models.

      

    

  
    
      Fig. B.2 

      
        [image: thumbnail]
      

      
        (continued): Red HRS spectrum of EC 22536–5304 (grey) and the combined (red) and individual models.

      

    

  
    
      Fig. B.3 

      
        [image: thumbnail]
      

      
        Blue UVES spectrum of EC 22536–5304 (grey) and the combined (red) and individual models.

      

    

  
    
      Fig. B.3 
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        (continued): Blue UVES spectrum of EC 22536–5304 (grey) and the combined (red) and individual models.

      

    

  
    
      Fig. B.3 

      
        [image: thumbnail]
      

      
        (continued): Blue UVES spectrum of EC 22536–5304 (grey) and the combined (red) and individual models.
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