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•  MILES  &  Motivation 
 
 
•  [E/Fe] characterization of  MILES’ stars 

•  methodology 
•  Mg done (Milone et al. 2011) 
•  Ca on going 
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Mid-resolution Isaac Newton Telescope 
Library of Empirical Spectra 

-  985 optical spectra for 985 stars λλ3525-7500 Å 
(Sánchez-Blázquez et al. 2006) 

 FWHM = 2.5 Å çè R=2,200 @ 5500Å 
 0.9 Å sampling 
 well flux-calibrated 

 
- The photospheric parameters cover wide ranges 
in a uniform system with acceptable accuracy 
(Cenarro et al. 2007) 

 2800 ≤ Teff ≤ 50400 K (±100 K, FGKM stars) 
 0.0 ≤ log g ≤ 5.0 (±0.2) 
 -2.7 ≤ [Fe/H] ≤ +1.0 (±0.1 dex) 



Motivation 
 

In the current semi-empirical SSP models:  
²  Fe is the only metallicity tracer, [E/H]=[Fe/H] !!!??? 
²  [E/Fe] are not considered 
²  some restriction due to the Galaxy’s chemical evolution 

²  distinct patterns of  [E/Fe]-[Fe/H] among the components 
! we can take some advantage from this aspect! 

 

If  the individual element abundances were known… 
! great improvement to semi-empirically compute more realistic 
SSP models…at least for a range of  age-[Fe/H]-[E/Fe]… 

MILES resolution is comparable to many previous mid-resol. analyses 
(e.g. Chavez et al. 1995; Terndrup et al. 1995; Cook et al. 2007) 



[Mg/Fe]: 2 features, 2  methods, MOOG, MARCS models 
Milone et al (2012, JCIS, 3, 127) 

Borkova & Marsakov (2005)’s High-Resol. homogenised [Mg/Fe] as calibration sample 



Milone et al. (2012) 

[Mg/Fe]: Mg I λ5183Å feature for a metal-poor giant 
 



Milone et al. (2012) 

[C/Fe]: C2 (0,0) band head @ R=42,000 
 



[Mg/Fe]: Mg I λ5528Å feature 
 

Milone et al. (2011) 

[Ca/Fe]: Ca I λ5513Å, λ6162Å, λ6169Å features 

Milone et al. (in preparation) 



(Milone et al. in preparation) 

Ca6162: both methods compared, dwarfs only  
 



(Milone et al. 2011) 

Mg5183: calibration to HR data  
 

Borkova & Marsakov (2005)’s High-Resol. homogenised [Mg/Fe] as calibration sample 



(Milone et al. 2011) 

Mg5528: mr-HR non-dependence on parameters  
 



(Milone et al. 2011) 

[Mg/Fe]: internal and systematic errors 



The new 4-D parameter space of MILES: 
[Mg/Fe] vs. [Fe/H] plane 

HR Mg5183 Mg5528 both Mg 

(Milone et al. 2011): 437 stars by mid-resol. & 315 stars from H-R  



The further 5-D parameter space of MILES: 
[Ca/Fe] vs. [Fe/H] plane – dwarfs only! 

(Milone et al. in preparation): 213 dwarfs by mid-resol. & 174 dwarfs from H-R  



[Ca/H] vs. [Mg/H]: High Resolution data 

Soubiran & Girard (2005) High-Resol. Ca abund. compilation as calibration sample 

(Milone et al. in preparation) 



[Ca/H] vs. [Mg/H]: mid-resolution data 

(Milone et al. in preparation) 



Summary 
 

 
Mid-resolution chemical analysis is reliable 
 
Mg and Ca abundances recovered in MILES stars 
 

BUT that visual inspection MUST BE automatized 
 



That’s it! 
 
Thank you all 


