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Based on dynamical models of circumstellar dust shells (CDS) around long-
period variables (LPVs), including time-dependent hydrodynamics and a
detailed treatment of the processes of formation, growth and evaporation of
carbon grains, angle- and frequency-dependent radiative transfer calculations
have been carried out. The models are completely determined by 6 para-
meters, comprising the 4 fundamental stellar parameters (M,, T, L., €) and
the pulsation period and velocity amplitude at the base of the atmosphere
(P, Aup). It turns out that the discrete onion-like structure of the CDS (see
Fleischer et al., this volume) decisively influences the shape of the synthetic
light curves as well as the calculated spatial intensity profiles and the corre-
sponding spatial spectra. We present a consistent theoretical model for the
CDS of the extreme carbon star AFGL 3068. The synthetic light curves,
which are multiperiodic on a timescale of approximately 3 pulsation periods,
the spectral energy distributions at different phases, and the terminal wind
velocity are in excellent agreement with the observed properties of this object.
Therefore, the values of the fundamental stellar parameters and the distance
to the object, which are not directly accessible by observation, can be derived
from this model: M, = 0.9 My, L.(to) = 13000 Lg, T, (to) = 2100K, carbon-
to-oxygen ratio ec/eo = 1.33 (the other element abundances are assumed to
be solar), P = 696 d, and Au = 8.0 kms™!. This model yields a final outflow
velocity ve = 15.7 kms™!, a mass-loss rate M = 1.7 x 1074Mg yr~!, a dust-
to-gas ratio p4/p8 = 1.6 x 1073, and a distance to AFGL 3068 of d = 1.3 kpc.
A temporal evolution of the shell is seen in the calculated brightness profiles
and in the corresponding visibility functions. Therefore, to obtain a further
test of the model, it would be valuable to observe the brightness distribution
of AFGL 3068 directly with very high angular resolution (= 0.01 arcsec).
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