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Abstract. The recent downward revision of the solar CNO photosphdrimedances now leads to
severe inconsistencies between theoretical models f@uhés internal structure and the results of
helioseismology. There have been claims that the solar Ned#mce may be underestimated and
that an increase in this ill-defined quantity could alleziédr even completely solve) this problem.
To address the validity of this hypothesis, we present g fadimogeneous non-LTE abundance
analysis of the optical Ne I/l lines in a sample of 18 nearbyype stars. Ouwery preliminary
results point towards a mean neon abundance slightly hthartthe new solar value, but apparently
insufficient by itself to restore the agreement between dter snodels and the helioseismological
constraints.
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NEON AND THE 'SOLAR MODEL CRISIS

Recent state-of-the-art spectral analyses have led to awlaxd revision of the solar
CNO abundances (Asplund et al. 2006), which greatly affgopacities in the solar
interior and no longer leads to a satisfactory agreememndsat theoretical models
for the Sun and the results of helioseismology (e.g. commectone predicted too
shallow). Neon contributes significantly to the metalliciut has a very uncertain solar
photospheric abundance because it can only be indireddyrad from coronal lines or
high-energy particles in cool stars. The solar Ne abundanbased on measurements
of the [Ne/O] abundance ratio in the solar corona and has besled down following
the decrease in the solar oxygen content. An upward reviditnis ill-defined quantity
has therefore been invoked as a possible way to compensdbefdecrease in opacity
arising from the lower metal abundances (e.g. Antia & Basf5200bservations of
a large sample of active stars with tidhandraX-ray observatory indeed seemed at
first sight to indicate that the newly adopted solar Ne abonoeavas underestimated
(Drake & Testa 2005), but subsequent observations of $igkastars (e.g. Liefke &
Schmitt 2006) or quiescent solar regions (e.g. Young 20@bhdt confirm this claim,
thus leaving this question still open.

Several observational aspects related to the determmafi@bundances in stellar
coronae are still not completely understood (see Gudel 2004 review) and more
trustworthy estimates are likely to be obtained from thedianalysis of Ne photo-
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spheric lines. Nearby OB stars may play a pivotal role in teipect, as they exhibit
a substantial number of Ne I/Il lines in their optical spactA study of a sample of
B-type dwarfs in the Orion association recently suggestealaively high Ne content
(Cunha et al. 2006), although this still falls short (k9.2 dex) of completely solving
the controversy discussed above. To shed more light orshi®j here we present a fully
homogeneous non-LTE abundance analysis of a sample of 1BBfarfs/(sub)giants
in the solar neighbourhood (withial kpc, as estimated froidipparcosparallaxes).

METHODSOF ANALYSIS

The atmospheric parameters are derived purely on speopigsgroundsTe¢ is de-
termined from the Si ionization balance, lpdrom fitting the collisionally-broadened
wings of the Balmer lines and the microturbulent velocitgnfr requiring the abun-
dances yielded by the O II lines to be independent of the lirength (see Morel et
al. 2006 for full details). All stars are slow rotators andsdical curve-of-growth tech-
niques were used to derive the Ne abundances. The neon lieresmodelled using
fully line-blanketed Kurucz atmospheric models, the nditlline formation codes DE-
TAIL/SURFACE and an extensive model atom consisting of 73and 5 levels for Ne
[, I and Ill, respectively (along with the ground state of Ng. Our results are derived
from the analysis of both the Ne | and Ne Il features and aredas up to 16 lines for
a given star.

FIRST RESULTS

The Ne | lines are found to be formed under conditions largiggarting from LTE,
contrary to the Ne Il lines which are also less sensitive anges in the model atom
(the non-LTE corrections typically amount to —0.50 and 5@éx, respectively).

Using theTgs values derived from the silicon ionization balance, we finglight
discrepancy+0.2 dex) between the mean Ne | and Ne Il abundances (Figt paAeéls).
Bringing the mean results given by the two ions into agreeémwenild require a slightly
cooler temperature scale and to systematically shiffthevalues downward by 800 K,
which is typical of the uncertainties (see Fig.1, right gahe

Alternatively, ongoing test calculations assuming LS dimgpfor Ne | indicate that
the collision rates may presently be underestimated andibee accurate atomic data
could eventually lead to a satisfactory agreement betwezNe | and Ne Il abundances.
Work is underway to investigate this issue, but first indarag suggest that our mean
value will probably lie in between the new solar abundanc84dex; Asplund et al.
2006) and the value reported from the analysis of 8 Ne | ttiemmsi in 11 Orion B-type
stars (8.11 dex; Cunha et al. 2006).
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FIGURE 1. Abundance data as a function @fi for the default (left panels) and the revised (right
panels) temperature scales (see text). From top to bottariation of the Ne | abundances, the Ne Il
abundances, the difference between the abundances yi®jdise Ne | and Ne Il lines, and the mean
abundances using lines of both ions. Note that the errordrdysake into account the line-to-line scatter
at this early stage of the analysis. The dashed, dotted aitédadotted lines indicate the neon abundance
needed to reconcile solar interior models and the resulkeldseismology (8.2080.05 dex; Bahcall et

al. 2005), the mean Ne abundance determined for a samplamf Bitype stars (8.1:£0.04 dex; Cunha

et al. 2006) and the new solar Ne abundance #@06 dex; Asplund et al. 2006), respectively. The grey
areas show the uncertainties.

CONCLUSIONS AND PERSPECTIVES

Our preliminary analysis of the photospheric Ne I/Il linesiearby B-type stars seems
to indicate a mean neon abundance slightly higher than tts recent estimate for the
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Sun (Asplund et al. 2006). In contrast, an increase of theliha@ance alone by a factor
~3 is required to restore the agreement between solar modelselioseismological

data (Bahcall et al. 2005). Although this appears unlikedgdd on our first results
(see also Delahaye & Pinsonneault 2006 for theoreticalraegis against such an
explanation), definitive statements must await improvesienthe model atom and a
thorough investigation of any systematic trends in the.data
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