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Abstract. The central star V4334 Sgr (Sakurai's Nova) of the plane-
tary nebula PN G010.4+04.4 underwent in 1995-1996 the rare event of
a very late helium flash shell burning. The rapid formation of a dust
shell allows a precise model, basing on the dust formation history instead
of the commonly used average dust formation rate and mass loss. The
model applies a complete dust grain size distribution, and transiently
heated grains. Only the fitting of the visual light curve gives already the
complete spectral energy distribution (SED) model. No adjustment with
the infrared data points is needed.

The central star V4334 Sgr (Sakurai's Nova) of the planetary nebula
PN G010.4+04.4 underwent in 1995-1996 the rare event of a very late helium
flash shell burning (Iben et al. 1983). It is only one of two such events in the
era of modern astronomy (the second event was V605 Aql == Nova Aql 1919;
for a review see Clayton and de Marco 1997). Other prominent objects of that
type originated from events several thousands of years ago (for A30: Borkowski
et al. 1984; for A78: Kimeswenger et al. 1998). Hence, only snapshot models
can be designed for those objects. V4334 Sgr allows for the first time a con-
sideration of the dynamic formation of the dust shell from the beginning. The
rapid formation of a dust shell, discovered in March 1997 (Kimeswenger et al.
1997), started in the end of 1996. Several snapshot models of this object were
published (Kerber et al. 1998, 1999; Kipper 1999). They suffer from the fact
that they allow only the use of an average dust formation rate and mass loss
history. Thus, they are unable to describe the visual photometry and provide
only crude estimates for the density distribution and for the mass of the shell.
Such shells also do not describe the NIR/MIR SED well (Kerber et al. 1999).

I am using here the visual light curve to determine the variations of the dust
formation rate. The model applies a complete dust grain size distribution and
transiently heated grains (Koller & Kimeswenger 2000, 2001). The visual light
curve in I and V was used to determine the "global" property like the general
trend in effective temperature and luminosity of the star. A distance of 3 kpc
to the object was assumed (Kimeswenger 2001). The "dips" in the light curve
were used to derive the quasi periodic outbursts of the dust formation rate.
This dust formation rate directly leads to a model of the dynamic evolution of
the density profile. This density profile was used to calculate a spectral energy
distribution (SED) at different epochs of ISO observations (Kerber et al. 1999),
which turned out to be sufficient without further fitting to the data points ! The
overall dust formation rate shows in 1997 a linear relation with the luminosity

529

https://doi.org/10.1017/S0074180900209583 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900209583


530 Kimeswenger

and has outbursts on timescales of 50 to 60 days lasting typically 15 days. As
of end of 1997, the dust shell mass has grown to 2.5 10-7 M0. The input from
the fitting of the visual light curve gives already a complete SED model.

Figure 1. The light curve used to derive the mass loss history profile
(left) and the resulting SED for one of the ISO observation epochs
(September 1997; right).

Even if the very late helium flash occurs at a very late stage of the PNe
evolution, the online insight into the rapid processes of forming a shell gives us
information about the birth of "normal" PNe. The abundance of heavy elements
is unusually high in those shells. This results in a higher dust formation rate.
Thus a significant speeding of the evolution occurs. Within a few years this
allows, in spite of all differences in the initial nature, to obtain insights to those
processes, which could be worked out only in a laborious way.
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