
Spectroscopy of stellar populations  

with MOSAIC and the E-ELT 

 
 

Chris Evans 

UK Astronomy Technology Centre (STFC) 



“There’s a capacity for appetite that a whole 

heaven and earth of cake can’t satisfy” 
 

 

East of Eden, John Steinbeck 
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    Getting the most from the VLT 
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    Getting the most from the VLT 
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    Current limits 

Dalcanton et al. (2009) 

NGC 3109    

FORS V-band  (Evans et al. 2007) 

FLAMES LR08  



RASPUTIN Workshop – Chris Evans – Oct 2014 

 

    Current limits 

Bresolin et al. (2001); Kudritzki et al. (2014) 

NGC 3621    



Evans et al. (2012) 

 

    MOS requirements 
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• High definition:  

 Tens of channels using high-performance (multi-object) AO 

• High multiplex:  

 Integrated-light (GLAO) spectroscopy of >100 objects 
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    MOS requirements 
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MOS workshop in A’dam (Oct’12) 

Meetings in UK, Ita, Fra, Bra, NL 

New Science Simulations 

‘ELT-MOS White Paper’ 

Updates to White Paper 

 

    MOSAIC requirements 

Phase A call; White Paper v2 

arXiv:1303.0029 

arXiv:1406.6369 
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    MOSAIC: The MOS for the E-ELT 

SC5: Resolved stellar pops beyond the Local Group 

SC6: Galaxy archaeology 

arXiv:1406.6369 

> 1 Mpc 

 

< 1 Mpc 



 

    E-ELT is designed for a ‘wide’ field 
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‘…very nearly diffraction limited 

over entire 10-arcmin field of view’ 



 

 SC5: Resolved stellar populations beyond 

the Local Group  
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KMOS GT  

Joint UK/DE programme 

(Evans/Kudritzki) 
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    Near-IR spectroscopy of RSGs 



Evans et al. (2011) 

 

    E-ELT spectroscopy beyond 1Mpc 
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Fe/H (±0.1 dex) out to: 
 

• RSG:  tens of Mpc 
 

• RGB: ≅ 2.5 Mpc 
 

• TRGB: ≅ 4 Mpc 



RSGs 

 

    E-ELT spectroscopy beyond 1Mpc 
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Image credit: Ben Davies 



RGB/AGB 

 

    E-ELT spectroscopy beyond 1Mpc 
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RGB/AGB 

 

    E-ELT spectroscopy beyond 1Mpc 
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& into semi-resolved regime 



 

    MOAO spectroscopy beyond 1Mpc 
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HST-ACS   NGC55 

Effective multiplex of 1000s 



 

    GLAO spectroscopy beyond 1Mpc 
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HST-ACS   NGC55 



 

    GLAO spectroscopy beyond 1Mpc 
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HST-ACS   NGC55 

MOSAIC 

FLAMES LR08 
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    Technical challenges: AO 

Gendron et al. (2011) 
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    Technical challenges: AO 



Good alloc. efficiencies for high-z & stellar targets ✓ 
 

Avoids need for multiple plates/carousel ✓ 
 

Potentially quicker target allocation ✓ 
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    Conceptual design 

Link to HIRES? 

Design work ongoing – one possible focal-plane architecture: 
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    The future… 
‘ESO in the 2020s’ 

Competition/complementarity Synergies/opportunities 



• Huge potential for stellar spectroscopy with E-ELT + MOSAIC 
 

• White Paper presenting top-level cases 
 

• Phase A study coming soon… 

• MOS instruments are the workhorses of the 8-10m 
 

• MOS instruments early-on in GMT and TMT plans  
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    Summary 


