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Why to study Hoft Stars

e ‘laboratories': radiative atmospheres
testing stellar atmosphere techniques, model atoms

e highly luminous: spectroscopy over large distances

e observational constraints on
- stellar evolution
- galactochemical evolution (stellar parameters, abundances
- cosmic distance ladder
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Model atmospheres for Hot Stars

Kudritzki 1988, Saas-Fee course/F. Bresolin
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Similarity of LTE and NLTE atmospheres ...
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... and resulting line profiles

Nlevo & Przyblllo 2007 A&A 467, 295
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NLTE line formation: the early days

e.g. Mgll Mihalas 1972, ApJ, 177,115
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FiG. 3.—Equivalent width of Mg 11 A4481 (in A) versus effective temperature in thousands of
degrees. Squares, mean observed relation. Dotted curves, LTE equivalent widths assuming £ = 0
and solar abundance (lower curve) or 10 times solar abundance (upper curve). Dashed curve, LTE
equivalent widths assuming ¢ = 4 km s~ ! and solar abundance. Solid curves, non-LTE equivalent
widths assuming solar abundance and ¢ = 0 (open symbols) or ¢ = dkm s~ (filled symbols).
Note serious discrepancy between observations and LTE predictions at BO and earlier, in contrast
to good agreement between observations and non-LTE predictions over entire range.
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NLTE line formation: the breakthrough
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Fig. 1a and b. Grotrian diagrams: a N* singlet system and b N'* triplet system. Note that singlets and triplets are treated simultaneously

e extensive model atoms

1 accurate atomic data

e comparison with
observation
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Fig. 2. a Equivalent width versus effective temperature and b versus abundance for non-LTE (+) and LTE (o) calculations of the line at 4630.47 A
a vy, Skms™! logg: 4.0, loge: —4.051, b v, Skms™', log g: 4.0, T.e: 30000 K, abundances: loge; ¢ number density relative to total number

density
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Becker & Butler 1988, A&A, 201, 232

e.qg. Oll
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e reduction of
microfurbulence
e values in NLTE
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Fig. 10. Calculated abundances versus observed equivalent widths for tSco. Non-LTE and LTE, v,,,,: Okms ™!, 5kms™!, 10kms ™!
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NLTE effects on abundance determinations in B-type stars

Kilian 1994, A&A, 282, 867
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Fig. 4. Differcnce between LTE and NLTE abundance determination for carbon, aitrogen, oxygen, silicen, magnesium and aluminium
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Applications

e properties of stellar classes
study of rotational mixing in course of stellar evolution: He, CNO
abundances in stellar clusters: (in)homogeneities

Galactic abundance gradients
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NLTE line formation: further refinements

Nieva & Przybilla 2006, ApJ, 639, L39
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e extended model atoms — more data from ab-initio calculations
e improved spectra: more observational constraints
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Quantitative spectroscopy at high precision 1
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Quantitative spectroscopy at high precision 2

Przybilla et al. 2006, A&A, 445, 1099
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NLTE line formation: the larger context

Przybilla et al. 2006, A&A, 445, 1099
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NLTE line formation: global spectrum synthesis

. HD?2207 A0 | | | | | | Przybilla et al. 2006, A&A, 445, 1099
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 good agreement may be obtained in global and in detail
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Extragalactic Stellar Astronomy: The Local Group...

Grebel (1999)
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High-resolution spectroscopy in the Local Group
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... and beyond
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Extragalactic Stellar Astronomy: Metallicities @ med-res

Bresolin, Kudritzki, Mendez&PrzybHIo 2001 ApJ 548 L159
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spectrum synthesis for 0.5 and 0.2 solar metallicity
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