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Abstract. IRAS 03201+5459 is a late—type star with a cir-thin and warm if the star is located in region Il, or cold if source
cumstellar envelope according to its IRAS color. It has no idepesition coincides with region Vla on the IRAS color—color di-
tification at optical or near—infrared wavelengths. A full ISO-agram (van der Veen & Habing 1988). Due to the low quality
SWS spectrum between 2.3 and 48 was taken at the res-of the IRAS flux at 6Q:m (only upper limit values are avail-
olution of about~300 to investigate its nature. The spectrunable for the 60 and 100m fluxes) it is difficult to judge the
shows the 9.7Z:m feature in absorption usually seen in O—riclproperty of the object solely by itS;» IRAS color.
envelopes, and thed@n feature in absorption related to C—rich  As the flux at 12 micron is relatively high, the Low Resolu-
late—type stars. Furthermore, modeling of the spectral enetin Spectrum (LRS) between 7 and 28 was also obtained
distribution indicates the necessity of C-based dust. To undek the IRAS. Due to a clear absorption feature aroungirh0
stend the conflicting spectral features, we have estimated itnwas classified as LRS 32 (Olnon et al. 1986). However, it is
terstellar extinction by means of different methods in directioworth noting that Kwok et al. (1997) put this LRS spectrum into
of IRAS03201-5459. In no case we can gety sufficiently unusual (U) group according to an eye classification scheme
large to explain the observed strength of theyhvabsorption developed by Volk & Cohen(1989). It was assumed to be a
feature. Therefore, we have investigated the hypothesis thaja@bon-rich source with silicate absorption due to interstellar
central C—rich star is surrounded by an inner C—rich shell awsttinction. This possibility will be discussed in more detail in
an outer O-rich shell (the object may be at the transient stagect. 3.
of evolution from an O-rich to C—rich star). However, the re-  After the discovery of this source during the IRAS mis-
quired very short timescale of star life as a C—rich and at tk¢n, follow—up identification attempts were carried out, but no
same time similarity between IRAS and ISO spectra makebject from the exisiting catalogues was associated with this
this hypothesis rather weatn the other hand, O-rich ma-  source. Optical identification in POSS R plate gave a negative
terial around C-star IRAS 03201+5459 could be confined result (Jiang & Hu 1992), so the object is fainter than 21st mag-
into more stationary disk-like configuration which is seen nitude in the R band. Moreover, there was no detection of sig-
(almost) edge—on. nal in near—infrared (IR) at the limit of magnitude 8 at K band,
i.e. the flux at 2.2um is less than 0.4 Jy. The steep increase be-
Key words: Stars: AGB and post-AGB — circumstellafween the near—IR such as K band and the mid-IR (e.gni)2
matter — stars: chemically peculiar — Stars: individuathay indicate strong emission in this range, for which ISO Short
IRAS 032015459 Wavelength Spectrometer (SWS) observation was proposed.
Searches for the molecular maser emissions from OH (Galt
et al. 1989), HO (Zuckerman & Lo 1987) and SiO (Jiang et
al. 1996) all failed to find any maser lines. In consequence, no
more measurements were available aside from the IRAS pho-
IRAS 03201-5459 (hereafter IRAS 03201) was first detectetbmetry and spectroscopy.
by the IRAS satellite (see The IRAS Point Source Catalogue)
(PSC 1988). Fluxes at 12 and 25 microns are 13.77 and 5.14 Jy,
respectively, which are of good quality. The resulting coIoJr'X' Two—dust-component model
C1o = lg(F2s/F12) is equal t0—0.43 which is typical for a The thinner C-rich shell close to the central star extends up to
late—type star with circumstellar envelope, posssibly opticalbout 0.15R ..., and the geometrically thicker O—rich shell is
Send offprint requeststo: Biwei Jiang (jiang@class1.bao.ac.cn) located in the outer part. The expansion velocity is assumed
* Based on observations with ISO, an ESA project with instrument@ P& 15kms* and to be the same for the two types of cir-
funded by ESA Member States (especially the Pl countries: Fran&a!mstellar shells so that the ages of the two shells are 31yrs
Germany, the Netherlands and the United Kingdom) and with particind 180yrs, respectively. In other words, the C—rich stellar
pation of ISAS and NASA wind started 31 years ago if expansion velocity is 15Kkrhs
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Table 1.Key parameters for two—dust (AC1+silicate) model dence of long-lived reservoir of orbiting gas. This gas, if O—
rich and not completely seen edge—ooould give observed
Parameter Value silicate emission.
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Lstar 8000L Acknowledgements. R Sz acknowledges also support from the JSPS
d 4.2kpc Invitation Fellowship Program for Research in Japan.
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M _ 1.1107" Melyr Engels D., Leinert C., 1994, A&A 282, 858
Dust-to-gasratio (AC1 shel) ~ 5.010 Galt J., Kwok S., Frankow J., 1989, AJ 98, 2182
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observationally for a number of silicate carbon stars (Noguchi 209
et al. 1990; Engels & Leinert 1994). In addition, an object witkwillems F., de Jong T., 1986, ApJ 309, L39
both O-rich and C-rich spectral features has been foundWiiner S., Gillet F.C., Herter T.L., et al., 1982, ApJ 253, 174
LMC (Trams et al. 1999). In a single—star model, such silicaoitke P., Helling Ch., Winters J.M., etal., 1999, A&A 348, L17
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central stars have become C-rich after the third dredge—up pro-

. - uckermanB., Lo K., 1987, A&A 173, 263
cess ejected the freshly produced C from the burning shell to
the photosphere. Note, however, that Jura & Kahane (1999)
found narrow emission lines of CO from two carbon-stars with

oxygen—rich envelopes, which can be interpreted as an evi-



