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Abstract. We present fully consistent models for O-type stars that re-
produce the observed UV spectra simultaneously with the observed ter-
minal velocities and mass loss rates. We demonstrate how, as a conse-
quence, the models can be used to determine the stellar parameters from
the observed UV spectra alone.

1. Comparison with observations

For a detailed description of the treatment of non-LTE, radiation transfer, and
line blocking and blanketing in our models we refer to Pauldrach et al. (2001).
Here we focus on the aspect of consistent hydrodynamics which we have recently
incorporated into our procedure (see Pauldrach and Hoffmann 2002), and show
that these models can well reproduce all main features of the observed winds of
individual massive O stars.

To test the quality of the models we have selected a sub-sample with well-
known parameters and a wide temperature range from the sample of stars an-
alyzed by Puls et al. (1996), for which we have computed models with hydro-
dynamics and NLTE iterated to consistency. (The hydrodynamics affects the
NLTE model via density structure and velocity field (radiative transfer with
Doppler-shifted spectral lines), but in turn is controlled by the line force deter-
mined by the occupation numbers and radiative transfer of the NLTE model.)

For the same stellar parameters (Tug, logg, R) our models give terminal
velocities (Vo) Within 10% of the observed values and mass loss rates (M) within
a factor of 2 of those determined by Puls et al., as shown in the figures below.
Since the analysis by Puls et al. did not yet include line blanketing, we expect
the remaining small discrepancies to be further reduced by the currently ongoing
reanalysis of the sample with an up-to-date method.
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2. Determining stellar parameters from the UV spectrum

Consistent hydrodynamics provides the link between the stellar parameters (T,
log g, R) and the wind parameters (vso, M); it is the interplay of the NLTE model
and the hydrodynamics that determines the appearance of the UV spectrum.
Computing the wind dynamics consistently permits not only the determination
of the wind parameters from given stellar parameters, but conversely makes it
possible to obtain the stellar parameters from the observed UV spectrum alone.
Although this idea is not new (see Pauldrach et al. 1988, Kudritzki et al. 1992),
only the recent generation of models has reached the degree of sophistication that
makes such a procedure practicable instead of purely academic. An application
of this method to O-type central stars of planetary nebulae is given by Pauldrach
et al. (these proceedings).

To briefly illustrate the effect of a change in radius and gravity on the
spectra and wind parameters, we have calculated a grid of models with T, =
40000K and consistent wind dynamics, using radii from 15 to 25 Lg and logg
from 3.4 to 4.0 The resulting mass loss rates and terminal velocities as well
as the corresponding UV spectra are shown below. In principle, one can now
immediately read off the stellar parameters simply by comparing an observed UV
spectrum to such a grid at the appropriate effective temperature. (In the grid
of spectra below, R increases to the right, log g increases toward the bottom.)

mass loss rate and terminal velocity vs. radius and gravity
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