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Abstract. Despite many studies, the post-AGB phase is still not well understood. To make
progress in this field, we searched for information about proto-planetary nebulae and built a
catalogue of post-AGB objects. Based on collected data we were able to trace the evolution
of stars in their late stages making a distinction between carbon and oxygen-rich objects. We
focused our attention on spectral features seen in ISO data and clues for AGB nucleosynthesis.
Together with the newest HST images of post-AGB objects we can study correlations between
morphological types and chemical and physical properties of stars to improve our understanding
of stellar evolution.
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1. Catalogue of post-AGB objects
Following the first approach to a catalogue of post-AGB objects (Szczerba et al. 2001)

we reviewed available literature and databases to find new candidates and to collect
stellar parameters and chemical composition of stars. The present version of the catalogue
(Szczerba et al., in preparation) contains about 330 objects. We were able to examine
the behavior of objects according to their dominant chemistry: oxygen or carbon-rich.
Comparison with theoretical evolutionary paths in the (log Teff , log g) plane allowed us
to estimate the masses of stars. A significant fraction of post-AGB objects are low mass
objects (M ∼ 0.55M� and below) that probably will never become planetary nebulae.

2. AGB nucleosynthesis
The efficiency of nucleosynthesis depends on both the metallicity and mass of the star.

Since Fe suffers from dust-gas separation (e.g. Mathis & Lamers 1992) it cannot be used
as an indicator of initial chemical composition in post-AGB stars. S and Zn seem to be
better indicators for our study because their abundances are (almost) not modified during
stellar evolution. Our main findings are as follows (Stasińska et al. 2006): 1) 3rd dredge-
up is more efficient at low metallicity, which is compatible with theoretical models (e.g.
Marigo 2001), 2) the vast majority of post-AGB objects have experienced 3rd dredge-
up, which results in (C+N+O)/S larger than in the Sun; it seems also that the mass
distributions of C- and O-stars do not differ much with the exception of the lowest mass
objects which are dominated by oxygen stars, 3) there is a clear anticorrelation between
N and O for helium stars that can be interpreted as a production of N at the expense of
O during the ON cycle being brought to the surface by 2nd dredge-up.
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3. Infrared spectral features
There are 83 ISO SWS01 spectra for 65 post-AGB objects from our catalogue. We

analyzed characteristic spectral features, especially the 21µm feature. There are only 12
known post-AGB objects which exhibit this feature and they are carbon- and s-process-
elements-rich. The origin of the 21µm feature is not known and all hitherto proposed
band carriers were discarded (e.g. Andersen et al. 2005). We found correlations between
the equivalent width (EW) of the 21µm feature and both metallicity ([Fe/H], Fig. 1) and
effective temperature Teff . The correlation between [hs/ls] and [s/Fe], as well as between
[hs/ls] and [Fe/H] found by Van Winckel & Reyniers (2000) and our results may suggest
that the carrier of the 21µm feature is likely to contain heavy s-process element(s).

4. HST images
We have new images of post-AGB objects from our HST snapshot survey. For the

first time we can look at IRAS 15553-5230 in the optical and show its accurate position.
Fig. 2 shows 2 images of IRAS 15553-5230 in the K band (from 2-m telescope at Siding
Springs Observatory, 2002, by courtesy of G. Van de Steene) and I band (HST, 2005),
both covering the same area. Having more images of post-AGB objects we can connect
their morphological types with other properties of stars. Similar studies were done in
the past already, revealing 2 groups of objects with quite distinct physical parameters
(Ueta et al. 2000). Based on those results and new data from the HST survey we hope
to improve our understanding of the mechanism that breaks the symmetry of AGB mass
loss.
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Figure 1. EW21 vs. [Fe/H]. Figure 2. K and I images of IRAS 15553-5230.
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