
    
      Fig. 5 
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         Comparison between models (red dash-dotted and blue dashed lines) and observed (black full line) spectra of HD53138. The red model includes neither clumping nor X-rays in the wind and illustrates the current status in the literature regarding the UV spectral fitting of cool BSGs. The blue model includes clumping (fv,∞= 0.1) but no X-rays.

      

    

  
    
      Fig. 7 
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        Impact of the inclusion of optically-thick clumps on the resolution of the formal integral on the stronger wind profiles. Both models have the same parameters, except for the presence of macroclumping in the formal integral. For the model that includes macroclumping (purple-solid line), we use L0 = 0.5 R★.

      

    

  
    
      Fig. 10 
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        Individual comparison of each BSG in the HRD with each of the best-fitted points (through an χ2 minimization) at the evolutionary tracks of Ekström et al. (2012). The pink diamonds indicate the best model considering Teff, L, log g, while the white squares indicate the same but with the CNO abundances taken into account. For most stars, except HD53138, the result is exactly the same.

      

    

  
    
      Fig. 11 
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        Comparison between models with different log g for HD164353. The left panels show the Balmer lines for the model with log g = 2.5 (brown lines), while the right panels depict the model with log g = 2.7 (green line).

      

    

  
    
      Fig. A.1 
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        Histograms depicting the probability distribution of the masses of each BSG in the sample. The blue-filled and red-dashed lines indicate, respectively, the spectroscopic and evolutionary masses obtained. The grey dotted line for HD53138 indicates the evolutionary mass obtained accounting for the CNO abundance.

      

    

  
    
      Fig. B.1 
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        Best-fitting models for HD53138 in the UV region, focusing on the main P-Cygni profiles, namely N V λ1238-42, C II λ1335-36, Si IV λ1394-1403, C IV λ1548-50 and AI III λ1855-63, depicted in each column. Each group of four rows has the same shock temperature, in which each row has a model with an assigned clumping and X-ray luminosity.

      

    

  
    
      Fig. B.2 
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        Best-fitting models for the main UV lines of HD206165, HD198478 and HD164353. Each row of plots shows the lines of the same model with a given shock temperature Tx. The different colors/line styles represent the different adopted values of clumping, namely: red-dashed stands for f∞ = 1.0, orange/full for f∞ = 0.5, green-dash-dotted for f∞ = 0.2 and blue-dotted for f∞ = 0.1. The associated log(Lx/L) and Ṁ for each clumping and shock temperature value are displayed in Tables 6 and 7.

      

    

  
    
      Fig. D.1 
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        Velocity dependence of the X-ray emissivity in CMFGEN for different onset velocities: υx/υ∞ = 5 % in red and υx/υ∞ = 70 % in blue. The black dotted horizontal line marks the point where −υ∞/υ(r) = 1. which can be physically interpreted as where the shocks in the wind would roughly become relevant to produce X-rays.

      

    

  OEBPS/aa46469-23-fig20.jpg
Norm. Flux

Norm. Flux

Norm. Flux

Norm. Flux

4000

Norm. Flux

4250

4350 4400 4450 4500

Norm. Flux

0.5

Al

sill

}-on
NIl
ol
ol
Hel

4500

4600 4650 4700 4750

Norm. Flux

4750

4800

4850 4900 6510 6560
iRl 2R





OEBPS/aa46469-23-fig17_small.jpg





OEBPS/aa46469-23-fig6_small.jpg





OEBPS/aa46469-23-eq9.png





OEBPS/aa46469-23-eq2.png
1 —e T
Keti (r) = K(rJ( )

Tc(r)






OEBPS/aa46469-23-fig2.jpg
1.50

=
N
v

EREREN

1.00

Normalized Flux

0.75

0.50

1.25

Normalized Flux

0.50

2005-01
2005-04
2006-01
2006-02
2014-02
2014-11

HD53138
(B3 la)

HD206165
(B2 Ib)

-250

T
0

—-250 0 250

2008
2011

2015.07.05
2015.07.24

~——— 2015.06

HD198478 HD164353
(B2.5 la) (B5 Ib/ll)
—2‘50 (’J 2.“30 —2’50 (’) 2;0

v [km/s]

v [km/s]





OEBPS/aa46469-23-fig4.jpg
omnonoll

Norm. flux

4070 4080 4090 4100 4110 4120 4130

1.0 ¢
\ /' Hy
0.9
x
3
* 0.8
£
S o7 cCll
0.6 He |
0.5
4140 4150 4260 4270 4330 4340 4350
x
=2
Y
3
(=]
=2
—— HD53138 (B3 la)
—— Model
4430 4440 4450 4460 4470 4480 4490
x
3
Y-
£ olnol
[e]
=2
4530 4540 4550 4560 4570 4580 4590
x
3
Y-
€
—_
o
2

4610 4620 4630 4640 4650 4660 4670
A Al





OEBPS/aa46469-23-fig5.jpg
Norm. flux

Norm. flux

fo=1.0
M = 0.32E-6

1550 1560

f.=0.1 Al 11l 1855
M = 0.10E-6

1850 1860 1870

A [A]





OEBPS/aa46469-23-fig7.jpg
1.2 1.2
10421855 i 10
x 0.8 0.8
3
€ 0.6 0.6 1V
E

0.4 0.4

0.2 0.2

0.0

0.0 : -
1390 1395 1400 1405 1850 1855 1860

ci
A1350

Norm. flux

1330 1335 1340 . 1545 1550 1555

1.2
without
11 m'acroclumping
with
x macroclumping
2 1Lo07= observation
£
209
0.8
07 T T
6555 6560 6565

A[A]





OEBPS/aa46469-23-fig9.jpg
logio (L/Le)

B
©

0FRO+ |

Ekstrém+12
(rotation)

Xre -0
HD164353 (B5Ib/Il)
HD198478 (B2.5la)
HD53138 (B3la)
HD206165 (B2lb)

4.6 4.4

4 M,

4.2
10910 (Ter/K)

4.0

3.8

3.6





OEBPS/aa46469-23-fig22_small.jpg





OEBPS/aa46469-23-fig4_small.jpg





OEBPS/aa46469-23-fig3_small.jpg





OEBPS/aa46469-23-fig18_small.jpg





OEBPS/aa46469-23-eq17.png
’Ix(’« V) [xfxz e’(!(/UU) einV/k»T‘ A 2
D oy,
J

VT,





OEBPS/aa46469-23-fig14.jpg
norm. flux norm. flux norm. flux

norm. flux

norm. flux norm. flux

norm. flux

norm. flux norm. flux norm. flux

norm. flux

Tx = 1.0 MK

fy,w = 0.1 logLJ/L=-7.0

1.0 1.0 1.0 1.0 1.0
0.5 M W d 0.5 ‘JL {'\/\W\’w 0.5 0.5 WM 0.5 M
0.0 0.0 0.0 0.0 0.0
fw =02 109LJL= 7.0
10 w 10 10 10 1.0
05 M | 05 rJL {"\/‘MNW 05 05 05 M
0.0 0.0 0.0 0.0
10 10 10 10
i
05 05 05 05
0.0 0.0 0.0 0.0
10 10 10 10 10
05 M W w 0.5 M« 0.5 05 W 0.5 M
0.0 0.0 0.0 0.0 0.0
1230 1240 1250 1330 1340 1390 1400 1410 1540 1550 1560 1850 1860
Ty = 0.5 MK
foo =01 10QLIL =76
1.0 1.0 1.0 1.0
M NJT \ 05 M« W 0.5[\ 05 [ W
0.0 0.0 0.0 0.0
f,w = 0.2 T0gLy/L
1.0 1.0 1.0 1.0 1.0
T e, ) o) M
0.0 0.0 0.0 0.0
0.6 109L/L = 8.4 w
1.0 ‘J 1.0 1.0 1.0
05 05 w 05 05 05
th i
0.0 0.0 0.0 0.0 0.0
fw = 1.0 10900
1.0 w 1.0 1.0 1.0 1.0
0s M Np 05 f W o_sf\ 05 M 05 J\f\\/
0.0 0.0 0.0 0.0 0.0
1230 1240 1250 1330 1340 1390 1400 1410 1540 1550 1560 1850 1860
Tx=0.1 MK
fow = 0.1 T0gLJL = 127
1.0 1.0 1.0 1.0 1.0
i i
0.5 M d 0.5 0.5 0.5 0.5
0.0 0.0 0.0 0.0 0.0
e
1.0 1.0 10 10 10
0.5 M 0.5 ﬂ 0.5 0.5 05 1)
0.0 00 0.0 0.0 0.0
L
1.0 1.0 ‘j 1.0 1.0 1.0
0.5 .M 0.5 w o,sr\ 05 0.5 M
0.0 0.0 0.0 0.0 0.0
few = 1.0 100LJL = 133
1.0 1.0 1.0 1.0 1.0
M W f
0.5 LM 0.5 0.5 0.5 0.5
0.0 0.0 0.0 0.0 0.0
1230 1240 1250 1330 1340 1390 1400 1410 1540 1550 1560 1850 1860
ATA] ATA] ATA] ATA) ALA)





OEBPS/aa46469-23-fig16.jpg
600

500

400

300

200

100

0.0

(Aouspuadap [endeds *U) ,px,-8

v [km/s]





OEBPS/aa46469-23-fig15.jpg


OEBPS/aa46469-23-fig18.jpg
-9 HD206165 (B2lb)
I8y L/Lyuy = 5.07

; -10 E(B-V)=0.47, R, =2.0
e d =0.99 kpc (Gaia eDR3)
o 11
=g
-12
= I 4
-13 ‘;-'z
) | | . ! . L
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 4.7 438
T T ™7 T T T T
9 HD198478 (B2.5la) |
log;y LILg, = 5.57
-0 E(B-V) =052, R, =3.1
d=1.84 kpc (Gaia eDR3)
-11
-12
B3 |
14 |- ]
. I L L ! L L
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47438
- - T - T
-9 HD53138 (B3la)
I logiy LlLgyy =5.14 |
-10 |- E(B-V)=0.10, R, =3.1 |

d = 0.85 kpc (Hipparcos)

logf, [ergs” cm? &)
o

-13
14 ! ! ! !
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 4748
; - — T T T T
-9 HD206165 (B5Ib/Il) |
_ - 10giy L = 4.05 |
= -10 E(B-V)=0.15, R, =2.8
" d'=0.34 kpc (Hipparcos)
511 |-
512
213
-14

L | | L L |
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 4748
log 1 [A]






OEBPS/aa46469-23-fig17.jpg
Norm. flux

Norm. flux

Norm. flux

1.50
1.25
1.00
0.75
0.50
0.25

0.00

1.50
1.25
1.00
0.75
0.50
0.25

0.00

1.50
1.25
1.00
0.75
0.50
0.25

0.00

vy =30 km/s

N VA1240

1.50
1.25 1
1.00 A

0.75

0.25 1

vy =470 km/s

NV A1240

1235

T
1240

T
1245

0.00

1235

1240

1245

C11A1335

1.50
1.25
1.00 A
0.75
0.50

0.25 4

CI1IA1335

T
1330

T
1335

T
1340

0.00

1330

1335

1340

C IV A1550

1.50
1.25
1.00
0.75

0.25 1

CIVA1550

1545

1530
ALA]

T
1555

0.00

T
1545

1;50
AlA]

T
1555






