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 Gaia ESO Spectroscopic Survey (GES) 

•  Public large spectroscopic survey with FLAMES@VLT 
•  300 nights (30n/semester) over 5 (4+1) years;  
  start 1/2012 (P88), end 9/2016 (P97)+; visitor mode  
 
- Stellar atmospheric parameters (Teff, log g, ξ and [Fe/H])  
-  Abundance determination. 

-  Different tests with UVES archive spectra already started. 

-  WG1: Cluster Membership Analysis 
-  WG11: UVES FGK-star Spectrum Analyses 
-  WG12: Pre-Main-Sequence Stars Spectrum Analyses 
 

à Combined Gaia and homogeneous spectroscopic dataset full 6D phase space f(x,y,z,vx,vy,vz), 
plus stellar parameters, and chemistry for a very large number and variety of stars down to the 19 
mag: core science plus legacy science 

Will	
  start	
  to	
  provide	
  large	
  amount	
  of	
  data	
  



GES WG11:  
UVES FGK-star Spectrum Analyses 

WG Coordinators: Rodolfo Smiljanic & Andreas Korn 



                         Stellar parameters          Teff, log g, ξ and [Fe/H] 

Stellar atmospheric parameters (Teff, log g, ξ and [Fe/H])  
 

StePar (Tabernero Montes, González Hernández 2011): 
 
- 2002 version of the MOOG code (Sneden 1973). 
-  a grid of Kurucz ATLAS9 plane-parallel model atmospheres (Kurucz 1993). 
 
- The EW determination of the Fe lines with the ARES code (Sousa et al. 2007).  
- 263 Fe I and 36 Fe II lines (Sousa et al. 2008). 
 
The code iterates until obtain: 
-  excitation equilibrium:  
  the slopes of χ vs log(є(Fe I))  
  and log(EW/λ) vs log(є(Fe I)) where zero  
- ionization equilibrium: 
   log(є(Fe I)) = log(є(Fe II)). 
 
 - 2-σ rejection of Fe I and Fe II lines after a first determination of  the parameters 
 

 - Limitations:  spectral types F6 to K4, slow rotators, no veiling. 
 



 

 Fe, Na, Mg, Al, Si, Ca, Sc, Ti, V, Cr, Mn, Co, and Ni 
 
-  EW method in a line-by-line basis with ARES code (Sousa et al. 2007).  
 

-  Line lists and atomic parameters from (Neves et al. 2009; González Hernández et al. 2010). 
 

- Abundance analysis with MOOG (Sneden 1973) using our determined atmospheric 
parameters and a solar spectrum taken with the same instrumental configuration.  
 
 
 

                       Chemical abundances           Fe, Na, Mg ….. 

[Ni/Fe] vs [Fe/H]: open diamonds represent the thin disk data (González Hernández et al. 2010), black filled triangles represent Hyades cluster data 
(Paulson et al. 2003). Red points are our stars compatible with Hyades Fe abundance, and the green ones not compatible. BZ Cet and HD19902 
Hyades cluster members are marked with blue circles. Purple starred points represent the giant stars. Black starred points are the candidates selected 
stars in De Silva et al. (2011), black circles are those selected in Pompéia et al. (2011).	
  



GES WG11:  
UVES FGK-star Spectrum Analyses 

GES Science Verification Project: 
 
 

“A large scale comparison of the analysis of UVES spectra of FGK-type stars” 
 
- All the nodes 
- Different analyses methodologies under somewhat controlled conditions. I 
- Paper in preparation 
 
à to present and discuss the many analyses tests we have done in preparation for the spectrum 
analysis. The paper will report the results of the three tests we performed within WG11 (with 
observed spectra, with synthetic spectra, and with some benchmark stars).  
 
 



GES WG12:  
Pre-Main-Sequence Stars Spectrum Analyses 

WG Coordinators: Alessandro Lanzafame 



GES WG12: PMS Stars Spectrum Analyses 



Gamma 2 Velorum   

GES WG12: PMS Stars Spectrum Analyses 
Stellar atmospheric parameters (Teff, log g, ξ and [Fe/H]) using  StePar  



Gamma 2 Velorum  
 
Total UVES single spectra: 80 
Analysed: 44 
 
 
Chamaeleon I   
 
Total UVES single spectra: 49 
Analysed: 24 
 

GES WG12: PMS Stars Spectrum Analyses 



GES WG12: PMS Stars Spectrum Analyses 

UCM - Arcetri 

ROTFIT - UCM. 



GES WG12: PMS Stars Spectrum Analyses 



GES Science Verification Project: 
Intra- and inter-survey links via Benchmark stars 

- The goal of this project is to see what is the best agreement that we can obtain between 
different methods. The outcome will be the reference metallicity for the survey.   
 
- A side effect will be that we will be improving our methods and/or the linelist with the help of the 
benchmark stars. 

- Assume that Teff and log g, and some other parameters are "known" and we fix them.  
However, this will be an iterative process, since not all of the parameters are final. 



GES Science Verification Project: 
Intra- and inter-survey links via Benchmark stars 



GES Science Verification Project: 
Intra- and inter-survey links via Benchmark stars 



GES Science Verification Project: 
Intra- and inter-survey links via Benchmark stars 

Stellar atmospheric parameters  
(Teff, log g, ξ and [Fe/H]) 
 using  StePar  



GES Science Verification Project: 
Intra- and inter-survey links via Benchmark stars 

Fixed Teff and  log g,  
 
ξ and [Fe/H]) using  StePar  



GES Science Verification Project: 
Intra- and inter-survey links via Benchmark stars 



GES Science Verification Project: 
Intra- and inter-survey links via Benchmark stars 



in	
  

GES Science Verification Project: 
Thin disk kinematics 

Stellar associations and moving groups:  
young field stars in the solar neighborhood 



       Stellar Kinematics Groups 

Montes	
  et	
  al.	
  2001	
  MNRAS.328...45	
  

•  Moving group (Supercluster) Eggen (1994) 
Group of stars gravitationally unbound that share the same kinematics and may occupy extended 
regions in the Galaxy  



    Chemical Tagging  FGK stars 

★ Survey for Chemical Tagging of FGK stars in MGs 
Hyades and Ursa Major MGs 
 

2010- 2011 – 61 F6-K4 stars 
 
- Tabernero, Montes, González Hernández 2012, 2012A&A...547A..13T; 
- Tabernero, Montes, González Hernández 2013, A&A, in preparation 



in	
  

Work in progress	
  


