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tured stellar winds.Lidia Oskinova, A
him Feldmeier & Wolf-Rainer HamannPotsdam University, Am Neuen Palais 10, 14469 Potsdam, GermanyAbstra
t. Absorbing material 
ompressed in a number of thin shells is ef-fe
tively less opaque for X-rays than smoothly distributed gas. The 
al
ulatedX-ray emission line pro�les are red-shifted if the emission arises from the star-ward side of the shells.There is a widespread view that instabilities in the line driving me
hanismwhi
h a

ounts for the stellar wind should generate strong sho
ks. Numeri
alsimulations by Feldmeier et al. (1997) demonstrate that the X-ray o

urs overa narrow range of radii 
lose to the star when fast moving blobs ram into thestarward side of larger shells. Then the X-ray emitted away from the star, whi
hform the blue part of the observed line pro�le, immediately have to pass throughthe dense material of their natal shell su�ering therefore strong absorption. X-rays emitted by material moving in a negative radial dire
tion whi
h form thered part of the observed line, do not have to pass through the material of nativeshell. Some of rays have a 
han
e to emerge from the wind without interse
tingany shell redu
ing the wind opa
ity.We 
al
ulate line pro�les by formal integration of the radiative transferequation. All material of the wind in our model is fragmented in a number ofshells but X-rays originate only over a range of radii 
lose to the star. Two
ases were 
onsidered. In Case I X-rays are produ
ed only at the starward sideof the shells In Case II the X-ray emitting material is distributed randomlyover the same range of radii as in the Case I but not 
oupled with the shells.The key di�eren
e between those two 
ases is that X-ray photons emitted bymaterial moving towards the observer and forming blue part of an emission lineare always su�ering absorption in Case I, but have some probability to es
apeunabsorped in Case II.A 2-D 
ut through a spheri
al wind (r; �) is divided into N� radial 
ones.Ea
h 
one 
ontains material 
ompressed in Nr radial shells. The spa
e betweensubsequent shells is void but the total radial opti
al depth is that of a homo-geneous wind. The shells are lo
ated at random distan
es bigger than initialRinner. Shells expand radially with 
onstant velo
ity v1. The vi
inity of thestar till Rinner is �lled with homogeneous material moving with velo
ity v / r.Opti
al depths of su
h a material is � / (r tg � sin �)�1. A sket
h of the modelis shown in the left panel of the Fig. 1. The total number of shells used inthe simulations is of the order of N� � Nr � 105. To 
ompensate for the 2-Dapproa
h and average the result over azimuth, the simulations of the line pro�leare performed N� times and averaged. 1
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Figure 1. Left panel: Sket
h of the blob-shell 
ollision model. Opti
allythi
k material is fragmented in radial shells expanding with 
onstant velo
ityv. The vi
inity of the star inside the radius Rinner, where the fragmentationo

urs, is �lled with homogeneous material moving with v / r (grey 
ir
le).The thi
k bla
k line indi
ates the path along whi
h photons move towards theobserver without being interse
ted by a shell. The thin bla
k line indi
ates thepath of photons whi
h su�ered absorption. Right panel: Line pro�les of Oviiifor the parameters of � Pup (Puls et al. 1998). The full-drown line representsthe 
ase when the wind is homogeneous. The dashed line represents Case I.The opa
ity is redu
ed only for the photons originated in the red part of theline, but those in the blue part are severely depleted by absorption in the natalshell. The dotted line represents Case II. The opa
ity is redu
ed and the line ismore 
entered, 
ompared to the homogeneous 
ase. This 
ase resembles mostthe observed line pro�le (Cassinelli et al. 2001). The shoulder in the red partof the lines is due to the absorption by the homogeneous inner wind.Our simulations reveal that:(1) The stru
tured absorbing material is e�e
tively less opaque then homo-geneously distributed one (see also Feldmeier et al., these pro
eedings). Averegedover angle, the probability for an X-ray photon to pass throughout the windwithout interse
ting a shell, is � = 2=(Nr + 2) if hot plasma �lls the whole vol-ume of the wind, and, � = exp(�Nr), when the emission originates only from
lose to the star. The e�e
ts 
aused by the fragmentation of the opti
ally thi
kgeneral wind are signi�
ant when the number of fragments in radial dire
tion issmall.(2) When photons from the front hemisphere always have to 
ross theirnatal shell (Case I), more photons emerge in the red part of the line than inthe blue part making the line skewed and red-shifted. Sin
e the absorption isstrongest in the line 
enter, the pro�les show a 
entral depression (Fig. 1).(3) When X-ray emitting material is distributed randomly (Case II) theline pro�le is skewed and blue-shifted. The degree of skewness depends on thedistribution of the opaque material. The opa
ity is redu
ed and the line is more
entered for a fra
tured wind as 
ompare to the 
ase of the homogeneous opaquematerial (Fig. 1).Referen
esCassinelli, J.,P., Miller, N.A., Waldron, W.L., et al. 2001, ApJ 554, 55Feldmeier, A., Puls, J., & Pauldra
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