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Abstract. We report spectroscopic observations of a new post-AGB star with WR spectrum not identified yet. This star was
found during a southern spectroscopy survey of post-AGB candidates selected from Garcia-Lario et al. (1990). This star,
GLMP 160, shows the main characteristics of a [WC] spectrum with strong C 111 4647, C 1v 5808 and He 11 4686. In addition the
spectrum presents a strong [0 11115007 A line. From the line ratio using the carbon lines and the measurements of FWHM we
proposed that GLMP 160 has spectral characteristics of a [WC6-7] subtype. Here we present some of the main spectroscopic
features and discuss the evolutionary status. We also present line intensities and equivalent widths of the identified lines.
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1. Introduction

We present spectroscopic observations of a peculiar emission-
line star, GLMP 160, which was first recognized as a plane-
tary nebulae candidate after the near infrared photometric sur-
vey of Garcia-Lario et al. (1997). GLMP 160 is also known
as PM 1-23 (Preite-Martinez 1988) who was the first to asso-
ciate it as a planetary nebulae candidate with a IRAS source,
IRAS 06518-1041. Later on, Garcia-Lario et al. (1990) pre-
sented infrared colors of several IRAS sources in order to
separate objects between AGB and post-AGB stars to proto-
planetary nebulae and planetary nebulae. GLMP 160 was se-
lected to observe in the low resolution mode, among other stars,
from a larger sample of Garcia-Lario et al. (1997). We selected
some stars from this sample in order to make a more accurate
classification of their evolutionary status using spectroscopic
data of some objects in the transition phase (post-AGB stars)
and the planetary nebulae candidates.

The spectroscopic analysis of GLMP 160 indicate a
hydrogen-deficient central star with spectral characteristics of
a carbon Wolf-Rayet ([WC] central star) with an associated
nebulae. In this paper we present a discussion of the analysis
of the spectroscopic observations and we comment on the cri-
teria used to classify GLMP 160 as a post-AGB star with a
[WC6-7] central star.
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* Based on observations made with the 1.52 m telescope at the
European Southern Observatory (La Silla, Chile) under the agreement
with the Observatoério Nacional, Brazil.

2. Observations and reduction

Spectroscopic observations were performed using a Boller &
Chivens spectrograph at the Cassegrain focus of the ESO
1.52 m telescope in La Silla (Chile) at 25 December, 2002.
A UV-flooded thinned Loral Lesser CCD #39 (2048 x 2048,
15 um/pixel) was used as the detector. The setup employed
is the same as that used in the discovery a new Wolf-Rayet
(SPH 2) some years ago (Pereira et al. 1998). We used the grat-
ing #23 with 600 I/mm providing a resolution of 4.6 A in the
range 113500 A-8000 A. The spectra were reduced using stan-
dard IRAF tasks, from bias subtraction and flat-field correc-
tion, through spectral extraction and wavelength and flux cal-
ibration. Spectrophotometric standards from Oke (1974) and
Hamuy et al. (1994) were also observed.

The flux of emission lines have been measured by the con-
ventional method adjusting a Gaussian function to the line pro-
file thereby obtaining the intensity, the central wavelength and
the line width at half power level. Uncertainties in the line in-
tensities come mainly from the position of the underlying con-
tinuum. We estimate the flux error to be about 20% for the weak
lines (line fluxes ~10 on the scale of HB = 100) and about 10%
for stronger lines. Figure 1 shows the reduced spectra.

A finding chart of the object is present in Fig. 2. The equa-
torial coordinates of GLMP 160 are «(2000.0) = 06" 54™ 37°
and 6(2000.0) = —10°45’37”. The V magnitude was derived
convolving the calibrated spectrum with a V filter profile,
giving 15.2.
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Fig. 1. Optical spectrum of GLMP 160. Notice the presence of C 4647 A and C1v5812 A,

Table 1. Observed emission line flux F(2) relative to H3 = 100,
equivalent widths (W,) and full-width half-maximum (FWHM) (A)
of GMLP 160.
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Fig. 2. Finding chart of the region around GLMP 160. GLMP 160 is
at the center of the field. The field has dimensions of 7 x 7’. North is
at the top and east is to the left.

3. The spectrum of GLMP 160

In Table 1 we list the lines that we have identified as well
as their values of line fluxes, equivalent widths and FWHM.
The spectrum called our atention due the presence of the lines
Cma5696 A and the doublet C1vA15802,12 A. These lines
are typical of carbon Wolf-Rayet stars and are used as the main
criterium to classify these stars. We also identify several other
lines of C, another line of C1v and two lines of He1r. All
these lines are wide and should have formed in the wind of
central star. The nebular component can be identified due to
the presence of the forbbiben lines of [O 111]114959,5007 and
H1 Balmer lines with narrower profiles. The helium line at
15876 A should also be nebular because its FWHM value is
comparable to other nebular lines.

Wavelength  Identification ~ F(1)  W,(A) FWHM (A)
4056 Cim 4.8 0.7 5.4
4101 Ho 68.1: 11.1 9.5
4186 Cm 133 2.0 5.0
4326 Cur 9.0 14 12.6
4340 Hy 21.8 3.3 8.1
4514 Cm 15.8 2.5 21.1
4543 Civ 11.9 2.0 16.9
4647 Cm 285.2 429 24.7
4686 Hem 323.7 49.5 24.1
4861 HB 100.0 154 14.1
4921 Her 9.2 14 11.0
4959 [O ] 39.7 4.7 8.2
5007 [O ] 108.3 16.8 8.2
5131 Cm 1.2 14 155
5411 He1r 56.0 7.5 215
5696 Cum 61.7 1.7 15.1
5812 Civ 286.4 38.4 31.2
5876 He1 84.6 134 9.6
6563 Ha 564.3 79.2 16.5
6678 Her 19.7 2.8 111
6683 Hen 31.2 4.4 12.9
6725 Cur 19.6 2.9 18.2
6740 Cm 29.0 4.2 16.1
7041 Cm 27.4 4.3 24.5
7065 Her 444 7.0 12.3
7119 cn? 24.5 4.4 42.3
7213 Cur 14.7 24 13.3
7230 cu? 25.3 4.0 18.9

4. The evolutionary status of GLMP 160

The origin of hydrogen-deficient post-AGB stars is still
not well understood (Koesterke 2001). In this group a
large number of objects with central stars with spectral
characteristics of carbon Wolf-Rayet stars ([WC] central stars)
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Fig. 3. Position of [WC] subclasses and GLMP 160 in the IRAS two-
colour diagram. Position of [WC 2-4] is shown by the open square
points; [WC 5-7] filled square points; [WC 8-11] diagonal cross
points. The position GLMP 160 is given by filled circle.

have been recognized. They are found at positions in the
Hertzprung-Russel diagram which corresponds to evolutionary
sequences of low and intermediate mass stars (Herwig 2001).
The [WC] central stars are distributed in spectral subtypes
such as the Population I WC stars. However, contrary to
Population I, the [WC] central stars are concentrate in the
extreme subtypes [WC2-4] and [WC9-11] with a apparent
lack of [WC5-7] stars. Our spectroscopic data indicate that
the central star of GLMP 160 shows characteristics of in-
termediate subtypes. The classification criterium proposed
by Crowther et al. (1998) uses as a primary classification
diagnostic the Ci1vA45801,12/CmiA5696 ratio. This ratio
for GLMP 160 is 0.69 and correponds to a [WC6] subtype.
The value of the FWHM of the blend C1vA5808 is also
an indication of this subtype. Other interesting point is the
probable presence of two lines at 7120 A and at 7231 A
having flat and broad shape which are typical of wind of
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Wolf-Rayet stars. In these wavelengths there are two lines of
Ci (7119 A and 7231 A — multiplets 20 and 3 respectivelly)
that would indicate a [WC7] subtype. To confirm the pres-
ence of C11 would be important to identify another line of C 1t
such as 4267 A which is used as a classification criterium. For
this we would need observations with higher resolution, due
to the high winds velocities the identification of weaker lines
becomes difficult.

Figure 3 shows the IRAS colour-colour diagram for all stars
of the sample of Tylenda et al. 1993. According to Acker et al.
(1996) this diagram shows a trend of the colours becoming red-
der from the later to the earlier subtypes and can be compared
with the post-AGB evolution. The [WC9-11] objects evolve to
[WC2-4] subtypes with a fast intermediate phase [WC5-7]. The
place of GLMP 160 in this diagram corresponds to the interme-
diate subtype.

5. Summary and conclusions

Based on a spectroscopic survey between 4000 A-8000 A of
post-AGB stars candidates selected from Garcia-Lario et al.
(1997) we discovered a emission-line star which presents spec-
tral characteristics of a Wolf-Rayet star. Based on the line ratio
C1vA45801,12/C11115696, the measurements of the FWHM
and IRAS colors, we proposed that GLMP 160 has spectral
characteristics of a intermediate [WC6-7] subtype.
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