
Metallicity - Basics 

• Metallicity as [X:Y:Z] 

• X = Hydrogen  

• Y = Helium 

• Z = „the rest“ 
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Metallicity - designations 

• In the literature you will find  

– [Z] 

– [Fe/H] 

– [M/H] 

– [Element 1 / Element 2] 

• Relations for the transformation are necessary 



Metallicity – designations  



Metallicity - designations 

• [dex], e.g. [Fe/H] = -0,5 dex 

 

 

-2 0,01 

-1,5 0,03 

-1 0,10 

-0,9 0,13 

-0,8 0,16 

-0,7 0,20 

-0,6 0,25 

-0,5 0,32 

-0,4 0,40 

-0,3 0,50 

-0,2 0,63 

-0,1 0,79 

0 1,00 

0,1 1,26 

0,2 1,58 

0,3 2,00 

0,4 2,51 

0,5 3,16 

0,6 3,98 

0,7 5,01 

0,8 6,31 

0,9 7,94 

1 10,00 

1,5 31,62 

2 100,00 



The Sun as standard star 

• „Our“ standard star for the normalisation of 
the metallicity is the Sun 

• We define: 

– Mass 

– Luminosity = absolute (bolometric) magnitude 

– Temperature = spectral type = color 

– Age  

– Chemical composition 

– Internal structure (rotation, magnetic field, 
convection, diffusion, pulsation, …) 



Abundance analysis - Sun 

• Review article: Asplund et al., 2009, Annual 
Review of Astronomy & Astrophysics, 47, 481 

• Ingredients: 

– Stellar atmosphere 

– Atomic line data 

– High resolution spectra 

– Analysis method 

– Starting parameter 

• Gray, 2005, The Observation and Analysis of 
Stellar Photospheres, Cambridge University Press 



Should we care about it? 



Stellar atmospheres 

• ATLAS (http://atmos.obspm.fr/) 

• MARCS (http://marcs.astro.uu.se/) 

• NEMO (http://www.univie.ac.at/nemo) 

• PHOENIX (http://www.hs.uni-
hamburg.de/EN/For/ThA/phoenix/index.html) 

• TLUSTY (http://nova.astro.umd.edu/) 

http://atmos.obspm.fr/
http://marcs.astro.uu.se/
http://www.univie.ac.at/nemo
http://www.hs.uni-hamburg.de/EN/For/ThA/phoenix/index.html
http://www.hs.uni-hamburg.de/EN/For/ThA/phoenix/index.html
http://www.hs.uni-hamburg.de/EN/For/ThA/phoenix/index.html
http://nova.astro.umd.edu/


Stellar atmospheres 

Different synthesized  
stellar spectra “for  
the same star“ 



Abundance - Sun  

• Problems with 

–Hydrogen 

–Helium 

– Elements with only a few lines 

– Elements with only weak lines 

• LTE versus NLTE (Local Thermodynamic 
Equilibrium ) 



Abundance - Sun  

Asplund et al. 



Abundance - Sun 

Asplund et al. 



Abundance - Sun 

PhD thesis – U. Heiter 



Abundance - Sun 

Asplund et al. 



Determination of the metallicity 

• The determination of the metallicity can be 
done in three ways: 

1. Spectroscopic abundance analysis 

2. Fitting of isochrones  

3. Photometric calibrations 



„Metalls“ in stars 



Photometric calibrations 

Martell & Laughlin, 2002, ApJ, 577, L45  

Error: +-0.10 dex 



Metallicity => different opacity 

Isochrones for 10 Myr 





Metallicity - isochrones 

Schaller et al., 1993, A&AS, 101, 415 
Different He abundances – [Z] 
constant 


