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Summary. During recentyearsthesolaroxygenabundancederivedfrom photosphericspectrallinesexperiencedasigni�cant downwardrevisionby about40% with respectto its previously
recommended“canonical” value. If taken at facevalue, the new low oxygenabundance– togetherwith relatedlower abundancesfor carbon,nitrogen,and neon– lead to a dramatic
deteriorationof theclosecorrespondencebetweentheoreticalandobserved solarp-modefrequenciesobtainedwith the olderhigh abundances.For contributing to the disputewhetherthe
solaroxygenabundanceis “high” or “low”, we derived theoxygensolarabundanceusing1D aswell as3D CO5BOLD solarmodels.We determinedtheoxygenabundancesby equivalent
width (EW) and/or line pro�le �tting from a numberof atomicatomiclines.As abundanceindicatorswe favour thetwo forbiddenoxygenlinesat 630nm and636nm sincethey areimmune
againstdeparturesfrom LTE, but weconsideredalsothepermittedtriplet andinfraredatomicoxygenlines.
At this stageof thework we areinclinedto favour anoxygenabundancebetween8.70and8.73,with anerrorof 0.06dex, dependingon what is adoptedfor thee� ciency of collisionswith
neutralhydrogenonexcitationandionization.

1 Benchmarking the models

For testingtherealismof our modelswe investigatedthecentre-to-
limb variation(seeFig.1) aswell asabsolutedisk-centreintensities
(seeFig.2) as predictedby the models. The centre-to-limbvaria-
tion basicallyprovidesa measureof thetemperaturegradientin the
line-forminglayers,theabsoluteintensitiestheabsolutetemperature.
Figure 1 shows that Holweger-Müller model provides the closest
matchto the observed centre-to-limbvariation,andthe CO5BOLD
model gives the bestrepresentationamongthe theoreticalmodels.
Note,thate� ectsrelatedto horizontalinhomogeneitiesusuallylead
to animprovementof thecorrespondence.
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Fig. 1. Continuumintensityrelative to thecontinuumintensityat disk-centrefor
variousinclinations� asa functionof wavelength.Note,that it becomesincreas-
ingly di� cult to reliably identify continuumpointsin theobserved intensitiesfor
� < 0:5 � m

As illustratedin Fig. 2 all modelsshow noticeablede�ciencies in
representingtheabsolutedisk-centreintensity. However, theobser-
vationalerrorbarsmightbelargerthanindicatedin theplot, andthe
overall correspondencemight improve if onemorecarefullyconsid-
erse� ectsof line blanketing.Again,theCO5BOLD modelperforms
bestamongthe theoreticalmodelsstrengtheningour con�dencein
its physicalrealism.
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Fig. 2. Absolutedisk-centreintensity in the continuumasa function of wave-
length.Theintensityis expressedasequivalentradiationtemperature.

2 [OI] 630nm

The630nmoxygenforbiddenline aswell astheotherforbiddenline
at 636nm areunlikely to bea� ectedby departuresfrom LTE. Both
are low excitation lines and from that perspective shouldserve as
goodabundanceindicators.

However, the 630nm line is blendedby a Ni I line, andis situated
near(0.1nm) two stronglinesof Si I andFeI.

We�tted therenormalisedsolarspectrumwith aCO5BOLD+Linfor3D
grid of syntheticspectratakinginto accountoxygenandnickel only.
Our best�t is shown in Fig.4. In thesyntheticspectrawe included
all evenisotopicnickel componentswith atotal loggf valueof –2.11
(seeBensbyetal. 2004andRosberg etal. 1993).

Fig. 4. Greenline: 3D �t. Black dotswith error bars: observed solar intensity
spectrumincludinguncertaintyaccordingto signalto noiseratio.

3 [OI] 636nm
The line lies on the red wing of a calciumautoionizationline (see
Fig.5).

Fig. 5. Overview of thesolarspectrumin vicinity of the[OI] 636nm line. Note,
that theoxygenline is situatedon theredwing of a broadcalciumautoionization
feature.

In ane� ort to remove asmuchaspossibleblendingcontributionsof
atomicandmolecularlineswerenormalisedthesolarspectrumbased
upona synthetic1D spectrummodellingtheblendingcomponents.

4 OI 926nm
Becauseof acontaminationwith atelluric line, weconsideredaFTS
intensityspectrumpresentedby Wallaceet al. (1996).We areinter-
estedin presentingthis line becauseit is theonly onein commonbe-
tweenthe two solaroxygenaveragecomputation,having Holweger
(2001)aswell asAsplundetal. (2004)consideredanintensityspec-
trum. For this line we deriveanoxygenabundanceof 8.72.

Fig. 7. The926nmintensityspectrumof Wallaceis shown in black,while in green
syntheticspectraareoverpplotted.Theresidualof thetelluric line is evident.

5 OI 777nm
The componentsof the oxygennear-infrared triplet at 777nm are
much strongerthan the forbiddenlines so lessa� ectedby blend-
ing. However, substantialdeparturesfrom LTE are expectedfor
the triplet. Figure 7 shows our best LTE �ts obtained with
COBOLD+Linfor3D. Thereis a sizabledi� erencebetweenthe re-
sultingabundancesbetweenthe�ux andintensityspectrumwhich is
presumablydueto non-LTE e� ect.

Fig. 7. Like Fig. 4 for a componentof the near-infraredoxygentriplet. Upper
panel: intensity. Lower panel: �ux. Notethedi� erencein abundanceby roughly
0.1dex.

6 Conclusions
At themomentwe areconsidering8 linesfor which we appliedthe
non-LTE correctionsof Asplundet al. (2004)and8 lines from in-
tensityspectrafor which we appliedthenon-LTE correctionof Hol-
weger (2001). Theweightedmeanof theabundancesderived from
the 8 lines is respectively 8.70 to 8.73 with an error of 0.06dex.
Thesevaluearewithin one� in agreementwith Asplundetal. (2004)
andHolweger(2001)results.

Fig. 7. Theoxygenabundances,line by line, areplotted: in greenthe�ux es(ex-
ept the926nm line) with Asplundet al. (2004)non-LTE correction,in black the
intensitywith Holweger(2001)non-LTE correction.
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