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~\\rapping up a spectacular meeting...



In a nutshell...

1. Spectrum Synthesis Codes

2. Radiation Hydrodynamics Codes

3. Atmospheric Parameters, Abundance,
Metallicity, & Chemical Tagging Studies
4. Large Surveys

5. Atomic Database www.vamdc.eu



1. Spectrum Synthesis Codes

Hot Stars

A ATLASD/SYNTHEvs. TLUSTY/SYNSPEG LTE vs. NonLTE (Przybilla)

A CMFGEN non-LTE, full line blanketing, photosphere & wind in ~ massive
OB stars (Groh, Mahy P 6)

A FASTWINDnon -LTE fitting high-res. spectra of Galactic massive OB
stars (de Koter, Stap P 7)

Cool Stars

A PHOENIX/1D general purpose model atmosphere code (with non -
equil. dust formationin L, M Dwarfs) & PHOENIX/3D mode (Hauschildt)

A MARCS code for cool stars models and spectra  (Plez)

A ATLASD/WIDTH9 & MOOG LTE codes for EW analysis in post-AGB stars
(Gorlova)

For the Gala Mission
Overview of Libraries of Synthetic spectra for Gaia (Sordo)
| mpl emented I n the oStell ar P

Gaia algorithms. Stellar spectra computed with PHOENIX/1D,
MARCS, TLUSTY/SYNSPEC, CMFGEN, ATLAS, BaSel, ...



Synthetic Spectral Libraries for Gaia

Stellar type T [K] logg [Fe/H] Provider/code
WD Stars 6,000-90,000 7-9 Koester/TMAP
sdOB Stars 26,000-100,000 4.8-6.4 +0.0 Heber
OB Stars 15,000-50,000 1-5 +0.0-+0.3 Ghost/Tlusty
BAF Stars 6,000-16,000 25-45 -1.5-+1.0 Kochukhov/LL
Ap Stars 6,500-18,000 1-5 Kochukhov/LL
F-M Stars 4,000-8,000 -0.5-5.5 -5.0-+1.0 Gustafsson/Marcs
(BP/RP)
F-M Stars 2,800-8,000 -0.5-5.5 -5.0-+1.0 deLaverny/Marcs
(RVS)

A-M Stars 3,000-10,000 -0.5-55 -2.5-+0.5 Hauschildt/Phoenix
NLTE Cool Stars 4,000-6,000 45-55 +0.0 Korn/Marcs+Multi (RvS)
C Stars 4,000-8,000 0-5 -5.0-+0.0 Plez/Marcs

Emission line stars 25,000-50,000 3-5 -- Fremat,Blomme
Ultra Cool Dwarfs 100-4,000 25-55 +0.0 Allard/Phoenix
Fast Rotators 9,000-25,000 3.6-4.2 +0.0 Fremat/Zorec/Martayan
WR 25,000-100,000 3.0-5.2 +0.5 Blomme/CMFGEN
Red Super Giants 3,500-4,200 1711 +0.0 Josselin/MARCS
O-M stars 3,500-47,500 0-5 -25-+1.0 Munari,Sordo /Kurucz




High-Res. Synthetic Spectral Libraries for Gaia
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PHOENIX 1D vs 3D: Q000K
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|l N more det al

HOT DWARFS & GIANTS1 5, 000 K O Tef f
A atmospheric structures: very close to LTE DT/TINLTEL T E)
A SEDs: NLTE modelling required Ly -/He -continua

Aline spectra: - LTE assumption highly limited
- NLTE limited because of model atom implementations

A available LTE & NLTE grids NOT suited to reproduce observed spectra
over extended wavelength regions, but useful for selected lines

A alternative : hybrid NLTE-modelling with tailored model atoms

|
O

O

A limitations: breakdown of hydrostatic approximation for hotter stars
& some supergiants

ATLASO9/SYNTHE TLUSTY/SYNSPEC & Butler)
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Fig.9. Upper panel: Comparison of ATLAS and TLUSTY fempéfature structures and electron densities (insets) as function
column mass. The computations have been performed for giant and dwarf models. Lower panel: Comparison of spectral ener;
distributions, the radiation field computed by DETAIL on the basis of the ATLAS9 atmospheric structure vs, TLUSTY.
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Fig.10. Comparison of the most discrepant hydrogen and
He 1/ line profiles from our hybrid non-LTE approach (ADS)
and a TLUSTY-DS calculation for a hot main-sequence model.
Practically perfect agreement is obtained, with small discrep-
ancies occurring only in the wings of He 1 14686 A.



MASSIVE OB STARS

A 1-D, spherically -symmetric, NLTE, simultaneous treatment of
photosphere & wind, full line blanketing (large database of atomic
data, metals up to Z= 30), wind clumping, X -rays.

A Main limitation: momentum balance equation of the wind is not solved;
velocity law has to be assumed a priori, but can be constrained from
line profiles.

New updates of CMFGEN & time -dependent winds & Vink 2011)



A Multi-wavelength analyses of massive hot stars in different
evolutionary stages:

Luminous Blue Variables (e.g., near-IR)
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|l n more det ai |

COOL GIANTS

A Observed spectra @ Tau and a Ceti modelled by 14 groups with
different models and analysis approaches

A Resulting parameters Teff, log g, [Fe/H] vary by 200 K, 0.1, 0.5 dex for
a Tau

One of the models (best fit) for a Tau at IR Ca triplet line
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