**FULL TITLE** ASP Conference Series, Vol. **VOLUME**, **YEAR OF PUBLICATION** **NAMES OF EDITORS**

Multicomponent stellar wind of hot stars

V. Votruba^{1,3}, A. Feldmeier^2, J. Kubát^1,R. Nikutta^2

1Astronomický ústav AV ČR, CZ-251 65 Ondřejov, Czech Republic 2Astrophysik, Institut für Physik, Universität Potsdam, Am Neuen Palais 10, D-14469 Potsdam, Germany 3Ústav teoretické fyziky a astrofyziky, Přírodověcká fakulta, Masarykova univerzita, Kotlářská 2, CZ-611 37 Brno, Czech Republic

Abstract. We developed a time-dependent multicomponent hydrodynamics code for the simulation of stellar winds from hot stars and applied it to sample stars.

1. Simulation of multicomponent stellar wind

One of the major aproximations of CAK theory (Castor, Abbott, & Klein 1975) is the one component fluid aproximation. But in fact, the radiative line force acts on ions only, which share their momenta through Coulomb collisions with protons that make up the bulk part of the plasma. The dynamical effect of Coulomb collisions on the plasma is well described by dynamical friction, as was derived by Spitzer (1956).

We numerically solve the time-dependent hydrodynamic equations for a multicomponent, radiatively driven flow (Pauldrach et al. 1986). As a first test, we applied our code for cases where a well-coupled wind is expected. More specifically, we perform tests for stars with basic parameters corresponding to κ Cas and τ Sco.

We summarize our model parameters in the Table 1. For each star we compare results of the two-component simulation with the one-component simulation (see Fig. 1).

Table 1. Global stellar parameters for our models. Stellar mass M_⋆, effective temperature T_{eff} , and stellar radius R_⋆ are after Wilson & Dopita (1985). The CAK constants k, α, and δ are taken from Abbott (1982). q_i/q_p is the charge ratio.

Star M_⋆ T_{eff} R_⋆ α k δ q_i/q_p

[M_⊙] [K] [R_⊙] κ Cas 29.0 21600 35.4 0.5 0.287 0.09 3.0 τ Sco 20.0 32000 6.7 0.609 0.156 0.057 3.0

For a well-coupled stellar wind, the multicomponent velocity law develops quickly from (almost) arbitrary initial conditions to a solution that is close to 1

2 V. Votruba, A. Feldmeier, J. Kubát

Figure 1. Velocity profile for the multicomponent (solid line) and onecomponent (dashed line) model for κ Cas and τ Sco.

the (modified) CAK one-component solution. The agreement in terminal speeds is very good.

For a low density wind, where dynamical friction is not so effective and decoupling may occur, a numerical problem with a strong decoupling instability (Owocki & Puls 2002) appears.

2. Conclusion

We are able to simulate a multicomponent stellar wind from stars having a wellcoupled wind. We find numerical problems in the simulations of low density radiatively-driven stellar winds, which indicate the possibility of wind decoupling. This mechanism may offer an explanation of certain peculiarities in the circumstellar environment of some B stars.

Acknowledgments. This work was supported by GA AV ČR grant B301630501, DFG grant 573/3-1, and DAAD grant D/04/25764. The Astronomical Institute Ondřejov is supported by a project AV0 Z10030501.

References

Abbott, D. C. 1982, ApJ 259, 282 Castor, J. I., Abbott D. C., & Klein, R. I. 1975, ApJ 195, 879 Krtička, J., Kubát J. 2000, A&A 359, 983 Owocki, S. P., Puls, J. 2002, ApJ 568, 965 Pauldrach, A., Puls, J., Kudritzki, R. P. 1986, A&A 164, 86 Spitzer, L. 1956, Physics of fully ionized gases, New York Interscience Wilson I. R. G., Dopita M. A. 1985, A&A 149, 295