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•  Why work with M dwarfs? And what are the 
challenges? 

•  Idea of  the project 

•  Observational data and analysis 

•  Determined metallicities for the sample	
  

Outline	
  



M dwarfs are of  interest for several reasons 

•  Stellar and galactic evolution 

•  Low-mass end of  the initial/present-day mass function 

•  Finding Earth-sized planets, and planets in the  
habitable zone 

•  Determine a possible planet – metallicity connection. 
Give constrain for planet formation theory  

Why	
  M	
  dwarfs?	
  



We cannot know the properties of  an exoplanet 
atmosphere with better precision than we know  

the properties of  the host star itself.  

Exoplanet	
  characteriza.on	
  



The continuum 

FGK dwarfs: Dominated by H- 

M dwarfs: TiO, VO, FeH, H2O 
and CO 

•  Optical - Impossible to reliably 
place the continuum level, i.e. 
the reference for spectroscopy 

•  Infrared – Situation is highly 
improved. A good continuum 
placement possible 

Bonfils (2012) 
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Önehag et al. (2012) analyzed 11 M dwarfs observed in the  
J band (1100-1400 nm) with promising results 

Verify the reliability of  the derived metallicity using  
M dwarfs in binary systems with a warmer companion 

•  Önehag et al. (2012) worked with K dwarf  companions 

•  In this work G and F dwarf  companions 

Sample of  5 binary systems and 8 single M dwarfs observed 
with the CRIRES spectrograph, VLT. Resolution ~ 50000 

Method	
  



Analysis was done with Spectroscopy Made Easy, using 
synthetic spectral fitting though     minimization.	
  

•  MARCS model atmospheres 

•  Line list from VALD3 with some atomic data from 
Meléndez & Barbuy (1999) and a line list of  FeH 
calculated by Bertrand Plez 

Analysis	
  



Solar-like dwarfs 
Teff and log g: Average of  literature values 

M dwarfs 
Teff :  
•  Photometric colors and relation from Casagrande et al. (2008) 
•  Adjusted with FeH line strength 

log g : 
•  Derived from the log g – M* relation by Bean et al. (2006) 

  Spectral types: M0-M4.5 
  3250 < Teff < 3900 
  4.46 < log g < 4.96   

Stellar	
  parameters	
  



Temperature	
  adjustments	
  	
  
with	
  FeH	
  line	
  strength	
  



Result	
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Derived	
  metallici.es	
  of	
  binaries	
  



Outlook	
  

0.8

0.6

0.4

0.2

 0

 0.2

 0.4

 0.6

 0.8

2 1  0  1  2  3  4  5  6  7

Es
tim

at
ed

 [F
e/

H
]

M dwarf subtype

analysis ongoinganalysis ongoing Lindgren et al. (in prep.)



This work show that spectroscopic analysis of  high-resolution 
spectra from the J band gives reliable metallicities for M 
dwarfs  

Reliability confirmed based on comparison with: 
•  Warmer binary companions 

•  Literature values 

Our current result covers subtypes M0-M4.5 and  
-0.1 < [Fe/H] < 0.3 

Conclusions	
  


