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Abstract. In this work, we present temperature, surface gravity, metallicity, microturbulence
and element abundances, determined from a detailed spectroscopic analysis for a sample of 9
Herbig Ae stars, based on high resolution, high S/N spectra.

Keywords. stars: abundances, stars: pre-main-sequence

1. Introduction

The study of the chemical composition is an important way to understand the evolu-
tion of stars. In the case of pre-main-sequence (PMS) stars these studies are even more
necessary since there is still few data available in the literature. Furthermore, the study
of the chemical composition of intermediate mass PMS stars (Herbig Ae/Be stars) may
contribute to understand the relationship between the frequency of planets and stellar
metallicity. In this work we present the stellar parameters and abundance analysis of a
sample of 9 Herbig Ae stars based on spectra obtained with the FEROS spectrograph
(ESO).

2. Analysis

Effective temperatures could not be determined using photometric calibrations for
these stars, because the circumstellar reddening is unknown. The preliminary determina-
tion of the temperature and gravity are obtained through the spectral classification, based
on types determined by Torres (1999) and the calibration by Gray & Corbally (1994).
These values are then refined by fitting theoretical Hy profiles from Kurucz (1993) to
the observed spectra.

For stars with enough measurable Fel lines in their spectra the excitation equilibrium
was used to refine the temperature. The gravity was estimated by the Fel /Fell ionization
equilibrium. Metallicity was determined through the curves of growth of Fe I and II.
The curves were calculated with the code Renoir (by M. Spite) and using the same
atmospheric models as the Hv fitting. The T, values derived from Fe lines agree very well
with the T,¢ obtained from the fitting of H~ profiles (< T'(Hy) — T'(Fe) >= 49+ 111K).

1 Based on observations collected at the European Southern Observatory, Chile.
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Table 1. Stellar parameters and abundances determined for the sample stars.

Star Terr  log g [Fe/H] loge(C) loge(O) loge(N) loge(S) loge(Ca) loge(Ti) loge(Sr)
HD (K] NLTE

101412 10000 4.3 -0.05 9.04 8.66 8.84 7.81 6.5 4.31 2.52
142666 7100 4.0 0.00 8.5 8.72 9.57 7.18 6.09 5.09

144432 7250 4.0 0.10 8.3 8.68 9.86 7.25 6.29 4.79

145718 7500 3.5 0.20 8.3 8.59 7.32 6.3 4.89

100453 7150 4.0 0.00 8.25 8.7 8.85 7.25 5.95 4.67 3.08
139614 7700 4.5 -0.20 8.4 8.67 8.23 6.94 6.02 5.06

141569 10000 4.2 0.00 8.5 8.71 4.9

163296 8500 4.0 0.00 8.2 8.75 6.11 5.02

169142 7400 4.5 -0.30 8.55 8.62 8.87 5.69 4.49 2.81

Abundance analysis was based on the fully-blanketed and plane-parallel LTE model
atmospheres calculated with the ATLAS9 code (Kurucz 1993) for a constant microtur-
bulent velocity of 2km/s and solar composition. LTE abundances were determined by
fitting synthetic spectra calculated with program LINFOR (originally developed by H.
Holweger, M. Steffen, and W. Steenbock) to the selected spectral regions. The theoretical
profiles were broadened to account for effects of rotation, limb darkening and instrumental
profile. CI lines yield carbon solar abundance (loge(C)s = 8.41+0.03, Asplund 2003). The
mean oxygen abundance derived is 0.2 dex higher than in the Sun (loge(O)s = 8.661+0.03,
Asplund 2003) and should be analyzed with caution. In an independent determination
loge(O) departures from LTE were considered in the line formation calculations with the
newest version of the program DETAIL (Giddings 1981). The adopted oxygen model
atom is described in Przybilla et al. (2000). The synthetic line profiles were calculated
with the SURFACE code (Butler & Giddings 1985), assuming Voigt profile functions.
These profiles were then broadened by means of convolution with the rotational profile,
including wvsini, limb darkening, and instrumental profile.

3. Conclusions and next steps

Our results show that, except for HD169142, the [Fe/H] values agree with the Solar
metallicity within one sigma. The observed abundance pattern, however, may be related
to the star-forming regions associated with these objects. The LTE elemental abundances
[X/H] derived for Ca, S, Ti and Sr are in average 0.20 dex lower than the Sun, with some
individual abundances close to the solar values. Determination of NLTE abundances of
C and N by spectral synthesis is in progress for the present sample.
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