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We have Gaia!  We want more… 

• Gaia will provide 60 million spectra to V=15.2 
• Many ambitious ground-based projects plan 

to complement the Gaia astrometry 
• Weave, 4most …+ AAT, lamost, US… 
• eg MOONS contract signed 25/09  
• One precursor is the Gaia-ESO Spectroscopic 

Survey http://www.gaia-eso.eu  
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http://www.gaia-eso.eu/


Gaia-ESO Survey 

300+ VLT-night survey of Galaxy stellar pops 
•Co-PIs Gerry Gilmore, Sofia Randich 

•+400 Co-Is, 90+ Institutes across all ESO 
 

•19 Working Groups 
•active wiki internal communications – 100-800 views/day 

•~110 Co-I science projects listed in wiki 
 

•DR1 data release through ESO completed 
•25+ refereed papers published or in late draft (+archive) 

•Big ESO DR2 due in a few months 

http://gaia-eso.eu  (public survey pages)     http://great.ast.cam.ac.uk/GESwiki/GESHome 
http://casu.ast.cam.ac.uk/gaiaeso/               http://ges.roe.ac.uk  (public archive) 

http://gaia-eso.eu/
http://great.ast.cam.ac.uk/GESwiki/GESHome
http://casu.ast.cam.ac.uk/gaiaeso/
http://ges.roe.ac.uk/


This is an ambitious Survey 
 

1st large telescope stellar survey 
 

1st use of multiple reductions 
 

1st to target all populations 
 
 

400+ Co-I’s 
95+ Institutes 

The Gaia-ESO Spectroscopic Survey 



A survey requires complementary skills 



Gaia-ESO core philosophy 

• Involve all spectroscopic analysis methods 
• Identify the dominant systematic variables, 

and fix them – version control 
• Analyse spectra through all interested groups 
• In principle, this allows us to identify both 

systematic method errors and random errors 
•  parameter +/- random +/- systematic 
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• Here's my explanation of the [Mg/Fe] difference between the 2010 paper 
• and the current (2012) value, beginning with an extract from the table 
• __________________________________________________________ 
•    
•      ___   All lines Blue & Red  ________Only lines redder than 4800A___ 
•         (see Tab 2 ApJ, 711, 350) 
•           log(eps) s.e.   Nlines       log(eps) s.e.   Nlines    Delta   log(eps) 
• _____________________________________________ 
•    
•  Mg I       4.34   0.10      8           4.20   0.02      3      0.14 
•  Fe I       3.79   0.02     81           3.84   0.03     35     -0.05 
• ___________________________________________ 
• The relevant data by our publication year are: 
• Year               2010    2012 
• logeps(Mg)            4.34    4.20 
• logeps(Fe)              3.79    3.84 
• logeps(Mg)sun      7.53*   7.60# 
• logeps(Fe)sun      7.45*   7.50# 

 
• * = Asplund (2005); # = Asplund (2009)  
• ______________________________________________________ 
• Then 
• [Mg/Fe] = (logeps(Mg)-logeps(Mg)sun) - (logeps(Fe)-logeps(Fe)sun) 
• In 2010 we have 
• [Mg/Fe] = (4.34-7.53) - (3.79-7.45) = 0.47  
• and in 2012 
• [Mg/Fe] = (4.20-7.60) - (3.84-7.50) = 0.26 

Metallicity calibration involves the Solar value – changing!!!  And data selection: hi/lo SNR 
Systematic errors rarely known or quoted, but can be relatively large. 

All data must be calibrated – 
that means systematics, and changes, 
which need careful consideration 
This from Venn etal ApJ  



Gaia-ESO Giraffe spectra 
even with narrow target selection, a very 

wide range of parameters is evident 
 there is no single analysis aproach 





 
Is there a thin-thick difference in alpha/Fe DF? 
Furhmann was there first – careful, single method approach 

Recent fuss from SDSS about (lack of) complexity in disk chemistry-kinematics 
Disagreed with available high-resolution studies: issue was biases, need survey 

Fuhrmann  MNRAS 414 2893 (2011) 



Clear bimodality between thick and thin disks 



Disks kinematics – going beyond low resolution unresolved 1 or 2-component 



Apogee 1409.3566 agree? 

Note the different alpha calibrations.. 

Gaia-ESO 

Lesson: calibrating abundance scales is hard 



The low-alpha halo fraction is less-unlike 
dSph populations – makes ~20% of halo. 
Most of halo formed very early and fast. 



Local SMR stars on disk orbits indicate migration 
Metallicity DF not obvious. 



SMR stars have been known for some time: their 
chemistry is very young thin disk – future 
challenge to find where their siblings are. 

Not yet found in inner-bulge surveys 

16 Abidekyan etal:    planet-host sample 



calibration concept 

• use (open) clusters to test hot-cool-GB-ms 
consistency of methods and zero points; 

• use (globular) clusters to test metallicity; 
• use benchmark stars to  
interpolate and test SNR; 
• special case – 
 CoRoT – major effort 
underway: 1000 seismic RGs  
observed already 
 



Young star-forming region – this must be the local ISM abundance 

Note the high-metallicity outlier – post-planet merger?? 



Inner galaxy young clusters are super-solar. Getting to [Fe/H]=+0.4 is less obvious 



Calibration again… 

• Do we have  a consistent calibration between 
ISM, young clusters, and (older?) field stars 
above Solar?? 

• Almost certainly no. 



Implications for MOS surveys 
• The Galactic community is still learning how to collaborate on big projects 

(and use FITS) 
• New science demands high spectral resolution, good signal-noise, wide 

wavelength coverage 
• Analysis of stellar spectra is not a single pipeline: many methods are 

essential  much effort 
● Calibrating internal results onto a sensible scale is a very, very big challenge 
● Include all major spectroscopic analysis methods, from O-star to M-star, cluster and 

field 
●  Resolved the major systematics underlying spectrum analyses 
• Atomic and Molecular Linelists 

● Major effort in creating and publishing cleaned, calibrated line lists (VALD3) for general use 
● Model Atmosphere & Synthetic Spectra Grids 

● Gaia-ESO Survey community providing comprehensive parameter coverage  

● Gaia Calibration 
● Benchmark stars: Definition of accepted parameters & abundances 
● COROT: Fundamental parameters by astero-seismology iterated on Gaia-ESO parameters  

• The origin of the method residuals is an 
open question. 



summary 

• Gaia is working. First science alerts are 
appearing now. Data will be good. 

• Gaia-ESO is working. First science is good. 
• The sociology in astronomy is changing, 

towards large consortia. 
• Realising the Gaia potential will require that 

we learn to organise our community, as well 
as our data. 

• Its worth the considerable effort. 
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