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The Galactic structure 
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Can we infer the chronology of formation events? 



The Data: APOGEE 
Spectroscopic survey of Galactic red giants  
In IR (H band) 
=>~100000 stars 



The method 
APOGEE data 

Lagarde (2012) models 

The C/N ratio depends strongly on the evolutionary stage 
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The low RGB  
APOGEE data 

Lagarde (2012) models 

The C/N is expected to be lower when the mass is higher 



Results: The low RGB stars 

For a given mass & metallicity,  

time can be constrained  
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The origin of C and the role of AGB stars 

Disks stars are low mass stars  
-> C+N is conserved 

Most of the C (and N) has been 
produced by AGB 
while Fe is produced by SNIa  
-> [C+N/Fe] decreases 

[C+N/Fe] and [C/N] seem to converge 



The formation of disks time line 

Thick disk is older than thin disk  

SFR thick > SFR thin 

Formation Common point 



Asteroseismology 

Masses from Kepler LCs 
+C and N from APOGEE spectra 

C/N indeed good proxy for mass  



Upper RGB 
APOGEE data 

Lagarde (2012) models 

Extra mixing is expected to have occurred 



The upper RGB stars 

Thin and thick disk separate 
                        very nicely in [C/N] 

Why thick disk stars do not have low [C/N] 



Conclusions 
 Thick disk stars are older than thin disk stars 
 SFR in thick disk has been higher than in thin disk 
 Thin and thick disks seems to have a common origin 
 Constrain on extra-mixing on RGB  
 Constrains on Galactic chemical evolution  

 

SDSS/SEGUE data 

Stellar spectroscopy can really 
provide strong constrains for cheap! 


