
    
      Table 1 

      B-type supergiant sample.

      
        


	ID#
	Object
	Sp. T.(a)
	Sp. T.(b)
	OB assoc.(c)
	V(d) mag
	B − V(d) mag
	U − B(d) mag
	Date of obs. YYYY-MM-DD
	Texp s
	S/N





	FOCES R = 40 000



	1
	HD 7902
	B6 Ib
	B6 Ia
	NGC 457
	6.988 ± 0.023
	0.414 ± 0.009
	−0.380 ± 0.004
	2001-09-27
	896
	320



	2
	HD 14818
	B2 Ia
	B2 Ia
	Per OB1
	6.253 ± 0.016
	0.301 ± 0.007
	−0.613 ± 0.009
	2005-09-22
	3 × 1200
	320



	3
	HD 25914
	B5 Ia
	B6 Ia
	Cam OB3
	7.99
	0.6
	−0.28
	2005-09-25
	2700
	180



	4
	HD 36371
	B4 Ib
	B5 Ia
	Aur OB1
	4.766 ± 0.014
	0.345 ± 0.013
	−0.445 ± 0.015
	2001-09-30
	240
	480



	5
	HD 183143
	B6 Ia
	B7 Ia(e)
	Field
	6.839 ± 0.017
	1.185 ± 0.018
	0.165 ± 0.031
	2001-09-25
	900
	220



	6
	HD 184943
	B8 Ia/Iab
	B8 Iab
	Vul OB1
	8.184 ± 0.016
	0.725 ± 0.009
	−0.073 ± 0.011
	2005-09-25
	1800
	130



	7
	HD 191243
	B6 Ib
	B5 Ib
	Cyg OB3
	6.111 ± 0.022
	0.151 ± 0.014
	−0.447 ± 0.034
	2005-09-21
	900
	350



	8
	HD 199478
	B8 Ia
	B8 Ia
	NGC 6991
	5.679 ± 0.018
	0.461 ± 0.017
	−0.341 ± 0.028
	2001-09-26
	1200 + 3 × 600
	240



	FEROS R = 48 000



	9
	HD 51309
	B3 Ib/II
	B3 Ib(f)
	Field
	4.380 ± 0.014
	−0.064 ± 0.008
	−0.704 ± 0.018
	2011-12-09
	2 × 45
	440



	10
	HD 111990
	B1/B2 Ib
	B2 Iab
	Cen OB1
	6.792 ± 0.015
	0.242 ± 0.006
	−0.579 ± 0.008
	2013-08-17
	300
	260



	11
	HD 119646
	B1 Ib/II
	B1.5 Ib
	Field
	6.602 ± 0.020
	0.118 ± 0.007
	−0.685 ± 0.022
	2005-04-23
	400 + 410
	490



	12
	HD 125288
	B5 Ib/II
	B5 II
	Field
	4.336 ± 0.013
	0.115 ± 0.007
	−0.444 ± 0.007
	2013-08-20
	240
	410



	13
	HD 159110
	B4 Ib
	B2 II
	Field
	7.578 ± 0.009
	−0.022 ± 0.010
	−0.685 ± 0.012
	2005-04-23
	2 × 1000
	410



	14
	HD 164353
	B5 I/Ib
	B5 Ib(e)
	Coll359
	3.961 ± 0.019
	0.023 ± 0.012
	−0.606 ± 0.019
	2013-08-20
	135+180
	540





      

      
Notes. (a)Adopted from SIMBAD. (b)This work. (c)Humphreys (1978). (d)Mermilliod (1997). (e)Gray & Corbally (2009). (f)Walborn’s B-type standards (Gray & Corbally 2009).




    

  
    
      Table 2 

      IUE spectrophotometry used in the present work.

      
        


	ID#
	Object
	SW
	Date
	LW
	Date





	2
	HD 14818
	P18658
	1982-11-26
	R14722
	1982-11-26



	5
	HD 183143
	P06550
	1979-09-18
	R05637
	1979-09-20



	8
	HD 199478
	P07596
	1980-01-07
	R06573
	1980-01-07



	9
	HD 51309
	P13936
	1981-05-09
	R10551
	1981-05-09



	10
	HD 111990
	…
	…
	P13362
	1988-06-05



	12
	HD125288
	P19460
	1983-03-14
	R15489
	1983-03-14



	13
	HD 159110
	P45210
	1992-07-22
	P21218
	1991-09-11



	14
	HD 164353
	P10172
	1980-09-18
	R08836
	1980-09-18





      

    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        Comparison of an ATLAS 12 (blue) and TLUSTY (black lines) atmospheric structures for a model with Teff = 20 000 K, log g = 2.50, and ξ =10 km s−1. The upper and lower panel depict the run of temperature and the electron density, respectively, as a function of the Rosseland optical depth τR. The line formation regions of Hγ and two lines of He I are indicated in the upper panel. See the text for a discussion.

      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Comparison of DETAIL (blue) and TLUSTY (black lines) SEDs for a model with Teff = 20 000 K, log g = 2.50, and ξ = 10 km s−1. The locations of the Lyman- and He I ionisation limits are indicated towards the lower left. The insets focus on the Lyman and Balmer jumps, respectively.

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Effects of turbulent pressure on the atmospheric stratification. Upper panel: temperature stratification. Lower panel: electron density as a function of the logarithmic Rosseland optical depth. Displayed are ATLAS12 stratifications computed with (full line) and without considering turbulent pressure (dashed line) for Teff = 18 600K and log g = 2.45, i.e. the atmospheric parameters for HD 14818.

      

    

  
    
      Table 4 

      Ionisation balances used for the atmospheric parameter determination.

      
        
          [image: image]
        

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Constraining the microturbulent velocity for HD 119646. The nitrogen (left panels) and silicon abundances (right panels) are displayed as a function of equivalent width for varying values of microturbulence, as indicated. The blue lines depict the best linear fit to the data.

      

    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
        Comparison of the observed spectrum for HD 125288 (black) with the model spectrum for some diagnostic lines at the best fitting parameters (blue lines). All lines of different atomic species and ionisation stages fit equally well, regardless of the strength of the individual lines.

      

    

  
    
      Table 5 

      Stellar parameters of the sample objects.

      
        


	ID#
	Object
	Teff kK
	log g (cgs)
	y
	ξ
	v sin i/km s−1
	ζ
	Rv
	E (B − V) mag
	B.C. mag
	Mevol M⊙
	R R⊙
	log L/L⊙
	log τevol yr
	dspec pc
	dGaia (a) pc





	1
	HD 7902
	14.1
	2.13
	0.089
	9
	36
	35
	3.16
	0.58
	−0.999
	19.2
	64
	5.16
	6.98
	2900
	2487



	
	
	± 0.2
	0.05
	0.006
	2
	5
	5
	0.1
	0.03
	
	0.8
	7
	0.09
	0.03
	280
	[image: equation]



	2
	HD 14818
	18.6
	2.45
	0.095
	14
	48
	40
	3.09
	0.56
	−1.645
	23.6
	49
	5.41
	6.89
	2150
	2121



	
	
	± 0.3
	0.07
	0.008
	2
	6
	5
	0.1
	0.03
	
	1.9
	6
	0.11
	0.03
	250
	[image: equation]



	3
	HD 25914
	13.6
	1.81
	0.092
	11
	35
	40
	2.97
	0.76
	−0.943
	25.7
	106
	5.54
	6.86
	6030
	5431



	
	
	± 0.2
	0.06
	0.004
	2
	5
	5
	0.1
	0.03
	
	1.6
	13
	0.10
	0.03
	640
	[image: equation]



	4
	HD 36371
	14.6
	2.11
	0.086
	11
	36
	35
	3.35
	0.52
	−1.081
	21.1
	68
	5.28
	6.94
	1200
	1214



	
	
	± 0.3
	0.06
	0.005
	2
	5
	5
	0.1
	0.03
	
	1.2
	8
	0.10
	0.03
	130
	[image: equation]



	5
	HD 183143
	12.8
	1.76
	0.099
	7
	37
	27
	3.3
	1.22
	−0.793
	24.2
	109
	5.46
	6.88
	1530
	2168



	
	
	± 0.2
	0.05
	0.005
	2
	5
	5
	0.1
	0.03
	
	1.4
	15
	0.11
	0.03
	170
	[image: equation]



	6
	HD 184943
	11.9
	1.88
	0.099
	9
	35
	25
	2.97
	0.84
	−0.600
	17.7
	82
	5.07
	7.02
	4040
	4090



	
	
	± 0.2
	0.05
	0.002
	2
	6
	5
	0.1
	0.03
	
	0.8
	10
	0.10
	0.04
	400
	[image: equation]



	7
	HD 191243
	14.0
	2.64
	0.087
	8
	27
	25
	2.88
	0.33
	−0.972
	11.0
	27
	4.39
	7.32
	1220
	1205



	
	
	± 0.3
	0.06
	0.011
	2
	6
	5
	0.1
	0.03
	
	0.5
	3
	0.09
	0.05
	120
	[image: equation]



	8
	HD 199478
	12.7
	1.76
	0.107
	8
	40
	40
	3.03
	0.62
	−0.783
	24.0
	111
	5.46
	6.88
	2440
	2423



	
	
	± 0.2
	0.05
	0.004
	2
	6
	5
	0.1
	0.03
	
	1.3
	12
	0.09
	0.03
	230
	[image: equation]



	9
	HD 51309
	15.6
	2.59
	0.081
	10
	30
	35
	3.08
	0.11
	−1.236
	13.7
	32
	4.72
	7.17
	950
	1108



	
	
	± 0.4
	0.05
	0.003
	2
	6
	5
	0.1
	0.03
	
	0.5
	4
	0.09
	0.04
	90
	[image: equation]



	10
	HD 111990
	17.2
	2.62
	0.089
	12
	40
	40
	3.3
	0.45
	−1.464
	16.1
	33
	4.94
	7.07
	1940
	2418



	
	
	± 0.3
	0.05
	0.003
	2
	6
	5
	0.1
	0.03
	
	0.7
	4
	0.09
	0.04
	180
	[image: equation]



	11
	HD 119646
	19.7
	2.9
	0.100
	14
	37
	40
	3.53
	0.34
	−1.781
	15.4
	23
	4.87
	7.10
	1620
	1721



	
	
	± 0.2
	0.07
	0.009
	2
	6
	5
	0.1
	0.03
	
	1.2
	3
	0.11
	0.05
	190
	[image: equation]



	12
	HD 125288
	13.7
	2.77
	0.094
	6
	23
	30
	3.65
	0.30
	0.934
	9.3
	21
	4.14
	7.46
	390
	438



	
	
	± 0.3
	0.05
	0.007
	2
	4
	5
	0.1
	0.03
	
	0.3
	2
	0.09
	0.05
	40
	[image: equation]



	13
	HD 159110
	19.5
	3.42
	0.095
	3
	17
	15
	3.3
	0.22
	−1.826
	9.3
	10
	4.11
	7.45
	1290
	1362



	
	
	± 0.3
	0.05
	0.001
	2
	4
	5
	0.1
	0.03
	
	0.3
	1
	0.09
	0.05
	120
	[image: equation]



	14
	HD 164353
	14.7
	2.57
	0.091
	8
	20
	32
	3.61
	0.19
	−1.081
	12.6
	31
	4.60
	7.22
	620
	797



	
	
	± 0.3
	0.05
	0.004
	2
	4
	5
	0.1
	0.03
	
	0.4
	4
	0.09
	0.04
	60
	[image: equation]





      

      
Notes. Uncertainties are 1σ-values, except where noted otherwise. (a)Gaia Collaboration (2016, 2021) – distances and uncertainties correspond to ‘photogeometric distances’ and associated 14th and 86th confidence percentiles (Bailer-Jones et al. 2021).




    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Comparison of values for effective temperature Teff (panel a), surface gravity log g (panel b), microturbulence ξ (panel c), and projected rotational velocity v sin i (panel d) as derived in the present work with previous studies: Fraser et al. (2010, black symbols), Simón-Díaz et al. (2017, blue), Markova & Puls (2008, red), and Searle et al. (2008, green). In cases in which an object is present in two or multiple studies the values are depicted by diamonds and connected with dotted lines. The symbols for HD 183143 and HD 119646 are marked by open symbols. For better visibility, the mean uncertainties are indicated in the lower right corner.

      

    

  
    
      Table 6 

      Metal abundances ε(X) = log(X/H) + 12 and metallicity Z (by mass) of the sample objects.

      
        


	ID#
	Object
	C
	N
	O
	Ne
	Mg
	Al
	Si
	S
	Ar
	Fe
	Z





	1
	HD 7902
	8.25 (9)
	8.27 (27)
	8.75 (17)
	7.96 (12)
	7.51 (8)
	6.44 (5)
	7.54 (10)
	6.96 (13)
	6.41 (4)
	7.59 (24)
	0.014



	
	
	±0.04
	0.06
	0.05
	0.05
	0.07
	0.09
	0.09
	0.07
	0.07
	0.11
	0.002



	2
	HD 14818
	8.00 (9)
	8.33 (24)
	8.50 (22)
	8.08 (6)
	7.49 (4)
	6.17 (5)
	7.62 (8)
	6.94 (5)
	6.54 (4)
	7.37 (17)
	0.011



	
	
	±0.05
	0.09
	0.06
	0.05
	0.11
	0.05
	0.07
	0.03
	0.05
	0.07
	0.002



	3
	HD 25914
	8.09 (8)
	8.22 (25)
	8.58 (18)
	7.96 (11)
	7.28 (3)
	6.19 (4)
	7.29 (9)
	6.72 (10)
	6.38 (3)
	7.50 (22)
	0.010



	
	
	±0.09
	0.09
	0.05
	0.06
	0.11
	0.06
	0.08
	0.09
	0.06
	0.07
	0.002



	4
	HD 36371
	8.10 (11)
	8.33 (27)
	8.57 (26)
	8.06 (14)
	7.40 (5)
	6.34 (3)
	7.44 (10)
	6.96 (14)
	6.34 (7)
	7.48 (26)
	0.012



	
	
	±0.08
	0.06
	0.07
	0.05
	0.07
	0.02
	0.08
	0.09
	0.05
	0.11
	0.002



	5
	HD 183143
	8.31 (9)
	8.69 (26)
	8.78 (12)
	8.09 (12)
	7.69 (6)
	6.44 (6)
	7.58 (7)
	7.10 (10)
	6.56 (2)
	7.66 (26)
	0.018



	
	
	±0.07
	0.06
	0.05
	0.07
	0.09
	0.06
	0.06
	0.08
	0.08
	0.10
	0.002



	6
	HD 184943
	8.43 (6)
	8.63 (19)
	8.84 (8)
	8.02 (12)
	7.63 (4)
	6.47 (7)
	7.66 (7)
	7.05 (12)
	6.63 (2)
	7.75 (16)
	0.019



	
	
	±0.04
	0.06
	0.06
	0.05
	0.01
	0.08
	0.08
	0.07
	0.12
	0.10
	0.002



	7
	HD 191243
	8.28 (9)
	8.24 (35)
	8.72 (27)
	7.94 (14)
	7.57 (9)
	6.34 (4)
	7.52 (10)
	6.98 (13)
	6.39 (7)
	7.62 (31)
	0.014



	
	
	±0.08
	0.08
	0.08
	0.05
	0.05
	0.13
	0.06
	0.07
	0.07
	0.09
	0.002



	8
	HD 199478
	8.20 (6)
	8.63 (26)
	8.74 (15)
	7.99 (12)
	7.64 (5)
	6.40 (4)
	7.58 (7)
	7.11 (13)
	6.54 (5)
	7.76 (23)
	0.016



	
	
	±0.05
	0.06
	0.08
	0.05
	0.08
	0.09
	0.06
	0.08
	0.09
	0.09
	0.002



	9
	HD 51309
	8.29 (12)
	8.23 (27)
	8.71 (24)
	8.02 (11)
	7.52 (8)
	6.52 (3)
	7.56 (9)
	7.03 (13)
	6.41 (9)
	7.55 (28)
	0.014



	
	
	±0.06
	0.05
	0.07
	0.05
	0.09
	0.10
	0.06
	0.08
	0.09
	0.16
	0.002



	10
	HD 111990
	8.13 (13)
	8.21 (31)
	8.65 (17)
	8.06 (12)
	7.50 (3)
	6.17 (6)
	7.50 (7)
	7.07 (11)
	6.44 (10)
	7.49 (22)
	0.012



	
	
	±0.06
	0.06
	0.08
	0.07
	0.06
	0.11
	0.05
	0.09
	0.08
	0.07
	0.002



	11
	HD 119646
	8.24 (15)
	8.02 (24)
	8.65 (16)
	8.15 (11)
	7.51 (5)
	6.22 (5)
	7.54 (7)
	7.01 (4)
	6.47 (7)
	7.41 (19)
	0.012



	
	
	±0.08
	0.06
	0.05
	0.04
	0.06
	0.08
	0.03
	0.09
	0.05
	0.06
	0.002



	12
	HD 125288
	8.35 (8)
	8.50 (29)
	8.80 (20)
	8.06 (12)
	7.54 (10)
	6.26 (6)
	7.62 (11)
	7.11 (13)
	6.52 (10)
	7.60 (34)
	0.017



	
	
	±0.07
	0.07
	0.06
	0.06
	0.09
	0.07
	0.09
	0.05
	0.08
	0.08
	0.002



	13
	HD 159110
	8.53 (19)
	7.92 (35)
	8.85 (22)
	8.10 (21)
	7.49 (10)
	6.34 (5)
	7.54 (7)
	7.20 (16)
	6.54 (16)
	7.55 (21)
	0.016



	
	
	±0.06
	0.05
	0.07
	0.07
	0.06
	0.04
	0.10
	0.09
	0.06
	0.08
	0.002



	14
	HD 164353
	8.31 (10)
	8.37 (33)
	8.81 (20)
	8.05 (19)
	7.51 (7)
	6.32 (4)
	7.65 (10)
	7.11 (12)
	6.47 (12)
	7.63 (32)
	0.016



	
	
	±0.04
	0.06
	0.06
	0.06
	0.05
	0.04
	0.10
	0.07
	0.08
	0.11
	0.002



	
	CAS (a,b)
	8.35
	7.79
	8.76
	8.09
	7.56
	6.30
	7.50
	7.14
	6.50
	7.52
	0.014



	
	
	±0.04
	0.04
	0.05
	0.05
	0.05
	0.07
	0.06
	0.06
	0.08
	0.03
	0.002





      

      
Notes. Uncertainties are 1σ-values from the line-to-line scatter. Numbers in parentheses quantify the analysed lines.(a)Nieva & Przybilla (2012). (b)Przybilla et al. (2013).




    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Nitrogen-to-carbon ratio (upper panel) and helium abundance (lower panel) versus nitrogen-to-oxygen ratio, normalised to cosmic abundance standard values (Nieva & Przybilla 2012). Objects from the present work (open symbols), B-type main-sequence stars (Nieva & Przybilla 2012, black triangles), and BA-type supergiants (Przybilla et al. 2010, black dots) are compared to predictions from stellar evolution models. Solid lines: 15 M⊙, Ωrot = 0.95 Ωcrit model by Georgy et al. (2013); dashed lines: 15 M⊙, Ωrot = 0.568 Ωcrit model by Ekström et al. (2012); dotted lines: 25 M⊙, Ωrot = 0.568 Ωcrit model by Ekström et al. (2012). For all tracks, a metallicity of Z =0.014 was assumed. Abundances in the models were normalised with respect to their initial model values.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Comparison of spectroscopic distances derived in the present work and distances based on Gaia EDR3 parallaxes (upper panel) and their relative differences (lower panel). The solid blue lines depict equivalence, while the dashed lines show the best linear fit to the data. The shaded area marks the region of 1σ standard deviation from the mean.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Distribution of sample stars in the Galactic plane (upper panel) and elevation above the plane (lower panel) based on spectroscopic distances in Cartesian coordinates with the Sun at the origin. The Galactic centre lies towards the bottom in the upper panel, at Galactic longitude 0°. Blue circles enclose regions of equal distance from the Sun, as indicated.

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Examples of spectral energy distributions of sample stars. ATLAS9-SEDs, normalised in V and reddened according to values from Table 5 (blue lines) are compared to IuE spectrophotometry (grey lines) and photometric data in various wavelength bands: ANS (circles), TD1 (diamonds), Johnson (squares), 2MASS (triangles), and ALLWISE data (hexagons). Data with bad quality flags were removed. For better visibility, the SEDs and photometry of HD 164353 and HD 7902 were shifted by +1 and −1 dex, respectively.

      

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        Location of the sample objects in two diagnostic diagrams compared to the loci of evolution tracks for stars rotating with Ωrot = 0.568 Ωcrit by Ekström et al. (2012), for various ZAMS-masses as indicated. Isochrones for the model grid, corresponding to ages of log τevol ∈ {6.85, 7.05, 7.20, 7.40, 7.60} are depicted as dotted lines in the upper panel (increasing in age from top to bottom). Upper panel: sHRD; lower panel: HRD. 1σ error bars are indicated.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Testing the suitability of our modelling for analyses at intermediate spectral resolution, e.g. for extragalactic applications, for the blue spectral regions of about 3900–4180 Å (upper) and 4310–4670 Å (lower panel set). The upper panel of each set shows the comparison of our best-fit synthetic spectrum for HD 119646 (blue line) with the observed high-resolution spectrum (grey line). The important spectral features are identified, including interstellar features that were not modelled. The lower panels of each set show the same spectra, however degraded to R = 1000, with the observations degraded to a S/N = 50 and showing some degree of oversampling. Two sets of model curves are shown in these cases, exemplifying the impact of a Teff-variation by ±1000 K and the effects of a metallicity variation of ±0.3 dex, as indicated.

      

    

  
    
      Fig. A.4 

      
        [image: thumbnail]
      

      
        Same as Fig. A.1, but in the wavelength range λλ5700–6300 Å.

      

    

  
    
      Fig. A.6 

      
        [image: thumbnail]
      

      
        Same as Fig. A.1, but in the wavelength range λλ6900–7500 Å.

      

    

  
    
      Fig. A.7 

      
        [image: thumbnail]
      

      
        Same as Fig. A.1, but in the wavelength range λλ7500–8100 Å.

      

    

  
    
      Fig. A.8 

      
        [image: thumbnail]
      

      
        Same as Fig. A.1, but in the wavelength range λλ8100–8700 Å.
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