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Discrete Absorption Components (DACs)

ZETAR ORI-A 09.7 1B VTERM-2290 KM/SEC SI IV 1393.76 1402.77 ALPHA CAM 09.5 IA VTERM=20S0 KM/SEC SI 1V 1393.76 1402.77
VELOCITY (KM/SEC) VELOCITY (KM/SEC)
PR oo N . N | N YRS . SN . NS SN . 21“‘”?"”1"“’° e T e 2
1.8 4 : F 1.8 1.8 | r1.e
1.6 1 : 1.8 1.6 | - 1.6
1.4 | F 14 1.4 : 1.4
1.2 { 1.2 1.2 4 I Y F 1.2
3 ! g | &
= 0.8 4 } - 0.8 E‘ 0.8 4 - 0.8
0.6 : 0.6 0.6 : - 0.6
0.4 1 } F 0.4 0.4 | L 0.4
0.21 i P 0.2 ey | s
0 T L T T T T T 0 0 T =i T ——f T v T 0
1375 1380 1388 1390 1398 1400 1405 1410 1415 195 1580 1385 130 1355 1400 1405 1410 1415
WAVELENGTE (R) HAVELENGTH (A)

Taken from Lamers+ (1982)



Objectives:

exploring solutions for radiation-driven winds,
obtaining the synthetic profiles of Si IV searching for a possible relation with DACs,

incorporating an additional broadening mechanism (Stark) to the code that solves
the radiative transfer equation,

comparing synthetic profiles with observations of a B supergiant star.
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Radiation-driven winds

m-CAK theory, hydrodynamic codes Hydwind and ZEUS-3D



Mass conservation M = 47r?pv = constant

Energy conservation Temperature law

Momentum conservation Velocity law



Pauldrach+ (1986)
m-CAK theory Friend & Abbott (1986)

L 0 Ne 0 2,,dv \a m h
gha = GOF(3) (o) €= kGM.D ()

(1 - a—)v% = 2%2 + Gett(7) + gfad(r, v,dv/dr)
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Q-slow solutions
Curé (2004) : ™

1000 -

v(u) [km/s]

500 +

Fastrotation €2 = 0.8

250

5-slow solutions =
Curé+ (2011) 5

v(u) [km/s]

100+

o./ _ i A
Slowrotation () < (.8

u=-R,/r u=-=R,Jr

(S > O . 2 Taken from Curé & Araya (2023)




; Q
Vo T19 M 00
— 0.1
s L = 0.2
600 - =-:0.3
0.4
0.5
—— 8.?
2 —— 0.8
— 0.9

400

200

Taken from Venero+ (2016)



Hydwind code
Curé (2004)

Fast and &-slow solutions
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ZEUS-3D code

Clarke (1996, 2010), Araya+ (2018)
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New solutions
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Line profile
calculations

MULITAS code



MULITAS code

MUIti LIne Transfer for Active Stars

Radiative transfer equation Statistical equilibrium equations
(radiation continuum + lines) for Si IV populations

l

[ Emergent flux }

e Model parameters levels + continuum
e Temperature law
e Velocity law

heed: [ Si IV atom with 6 }




Line profiles ) = ——

Radiative (or natural) broadening
Lorentz profile

Thermal (or Doppler) broadening
Gauss profile

Collisional broadening (Stark)
Lorentz profile

width and frequency shift
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Improvement to the MULITAS code: Stark
effect for Si IV through using a voigt profile
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Synthetic line profiles



HD 41117 B2 la Teff = 19000 K, log(g) = 2.3, R = 23 R,, v sen(i) = 40 km/s, Q = 0.27
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Conclusions :D



Conclusions:

e new solutions in the transition regimen between fast and &-slow solutions are
stables, and have a kink. the convergence is independent on the initial solution,

e we calculated UV profiles, considering Stark broadening (incorporated in the
MULITAS code),

e these kinks don't generate DACs, at least in the model explored,

e comparing with an observed spectra, the fast solution seems to be the more
appropriate for modeling HD 41117.
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