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We present the determinations of the barium abundancegaiio account the non-LTE (NLTE)
effects in 173 dwarf stars belonging to the thin and thiclkslisThe NLTE profiles of the un-
blended Ba Il lines (4554, 5853, 6496 AA) have been computedcempared to the observed
profiles. The line 6141 A was also used, but taking into actanimnfluence of iron line. We used
a modified version of the MULTI code and atomic model of Ba ateith 31 levels of Ba I, and
101 levels of Ba Il. Atmosphere models of investigated starse been calculated with ATLAS9
code (modified using the New Opacity distribution functibgsCastelli & Kurucz). The obtained
trend in the Ba abundance vs. [Fe/H] suggests a complexgsadehe Ba production in the thin
and thick disks.
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Figure 1: LTE Ba abundance vs. Fe

The distribution of each chemical element abundance oveGthlaxy is important for the
recovery of the picture of its chemical evolution. The bebawf the barium abundance within the
metallicities from -1.0 to +0.3 is of the great interest hesmthe observations show the absence of
the smooth dependence upon metallicity (the presence afgd, 'Bensby et al. [1]). As known,
the derived barium abundance is significantly affected byNhTE effects (Mashonkina et al. [2],
Andrievsky et al. [3]). Particularly it is true for metal-postars.

The spectra of 172 stars were obtained in the region of 4800-8 with S/N about 100-350
using the 1.93-m telescope at Observatoire de Haute-Peev@HP, France) equipped with the
echelle-spectrograph ELODIE (Baranne et al. [4]) whichvjites a resolving power of R = 42000.

The selection of the stars was made on kinematic criteriorgysobability of the star belong-
ing to the thin, thick disk and Hercules stream, based oriapatlocity of a star and kinematic
parameters of the disks (Mishenina et al. [5], Soubiran.g6§).

Atmospheric parameters were determined earlier in our \{idighenina et al., [5]).

First of all the barium was determined in LTE using only ome #554 A (Fig 1.) The shape of
obtained dependence between [Ba/Fe] and [Fe/H] appealtszistvange. After that we used four
lines to derive barium abundance (4554, 5853, 6141 and 6496rithe NLTE approximation.

Our barium model contains 31 levels of Ba I, 101 levels of Baith n < 50, and the ground
level of Ba lll ion. In the detailed consideration we incldd@l bound-bound transitions.

A cause of some uncertainty in the NLTE analysis of the baspectrum is the scarce infor-
mation about the photoionization cross-sections for tfferéint levels. We used the results of the
scaled Thomas-Fermi method application (Hofsaess [7]).

Effective excitation electron collisional strengths foettransitions between the first levels
(65°S, 5D and 6B F°) were used following Schoening & Butler [8]. Experimentebgs-sections
for the transitions 66— 7S and 68S — 6°D were taken from Crandall et al. [9]. Collisional
rates for the transitions between subleveldBdep?P° and 78S, 6D, and between 7§ and
60°D were estimated with the help of the corresponding formwdenfSobelman et al. [10]. For
the rest of the allowed transitions, we used the van Regemd] formula, while for the forbidden
transitions the Allen’s [12] formula was used. The rate efc¢bllisional ionization from the ground
level of Ba Il was calculated using the corresponding foamnlSobelman et al. [10].
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Figure 2: Profile fitting in the solar spectrum.
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Figure 3: Profile fitting in the stars.

The NLTE profiles of the barium lines were computed using aifremtiversion of the MULTI
code (Carlsson [13]). The modifications are described iroHoet al. [14].

The odd barium isotopes have hyper-fine splitting of theiele and thus several HFS compo-
nents for each line. Therefore, the line 4554 A was fitted énstblar spectrum (Fig. 2) by adopting
the even-to-odd abundance ratio of 82:18 (Cameron [15]. sithar abundance of barium 2.17.

The line 6141 A is blended with the iron line (its contributioan be traced in Fig. 3; the dot
line - is the barium line profile).

As a result of NLTE analysis application the shape of the BaAs. [Fe/H] dependence
changed. In Fig. 4: thin disk - solid circles, thick disk - aparcles, Hercules stream - crosses,
open squares - other. Thus, one can state that the LTE analysnly one line 4554 A leads to
systematic errors.

In the work of Serminato et al. [16] the barium abundance i@t was considered within
the wide range of metallicity (taking into account the s -qass contribution from AGB stars and
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Figure4: NLTE barium abundnace and NLTE corrections vs. metallicity

stars with 8-10 solar masses). In Fig. 4 the upper curve fak@account the common contribution
from s - and r - process, while lower line corresponds to s egge only.

As one can see theoretical calculations of the r - processhenent overestimate the [Ba/Fe]
ratio.
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