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Abstract. Winds of hot massive stars are driven radiatively by light absorption in the lines
of heavier elements. Therefore, the radiative force depends on the wind ionization. That is the
reason why the accretion powered X-ray emission of high-mass X-ray binaries influences the
radiative force and may even lead to wind inhibition. We model the effect of X-ray irradiation
on the stellar wind in high-mass X-ray binaries. The influence of X-rays is given by the X-
ray luminosity, by the optical depth between a given point and the X-ray source, and by the
distance to the X-ray source. The influence of X-rays is stronger for higher X-ray luminosities
and in closer proximity of the X-ray source. There is a forbidden area in the diagrams of X-ray
luminosity vs. the optical depth parameter. The observations agree with theoretical predictions,
because all wind-powered high-mass X-ray binary primaries lie outside the forbidden area. The
positions of real binaries in the diagram indicate that their X-ray luminosities are self-regulated.

Keywords. Stars: early-type, stars: mass loss, stars: winds, outflows

 0

 200

 400

 600

 800

 1000

 1200

 1400

 1600

 0.01  0.1  1  10  100

ra
di

al
 v

el
oc

ity
 v

r [
km

 s
-1

]

radius r / R∗ − 1

Lx = 1038 erg s-1

1000

10000

1500

200

2000

3000

5000

700

7000

X
−

ra
y 

lu
m

in
os

ity
 lo

g(
L X

/1
 e

rg
 s

−
1 )

optical depth parameter tX

V662 Cas

Vela X−1
IGR J18029−2016

IGR J16479−4514

IGR J18483−0311
IGR J18450−0435

Cyg X−1

IGR J16207−5129

XTE X1739−302

 30

 31

 32

 33

 34

 35

 36

 37

 38

 39

 0.2  0.4  0.6  0.8  1  1.2  1.4  1.6

wind distruption
forbidden area

300−1

Figure 1. Left: Radial dependence of the velocity for different X-ray source distances (in R�).
The influence of X-rays is stronger for larger X-ray luminosity and lower optical depth parameter
(for closer X-ray source). Too strong or too close X-ray source inhibits the flow. Right: Diagram
of X-ray luminosity vs. the optical depth parameter displaying regions with different effects of
the X-ray irradiation. Individual symbols denote positions of: models with negligible influence of
X-ray irradiation (black plus, +++ ), models where X-rays lead to the decrease of the wind terminal
velocity (blue cross, ×××), and non-degenerate components of HMXBs (filled circles, •).
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Reference
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