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 ELTs in the next decade 

E-ELT GMT 

TMT 



Worldwide Extremely Large Telescopes  

E-ELT 

TMT GMT 



Adaptive optics using LGS  

Close to diffraction limited images in the near-IR s  



European Extremely Large Telescope - Status April 2009 - ESO 
 
E-ELT First light in the next decade. 



 E-ELT - Instrumentation 
 



MICADO – Main characteristics 
 

Wavelength range :  (0.6)-0.8   to   2.5 mic        I, Y, J, H,  Ks 

Field of View          :  53 x 53 arcsec 

Pixel scale       : 3 mas 

PSF        : FWHM    6(J)  , 10(Ks)     mas 

       : EE(10mas)  0.10(J)    0.40(Ks)  

Overall Throughput  

40 % 

Telescope + instrument + detector   
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Future NIR Imaging cameras 



MICADO –  Expected performance  
AB mag limits for isolated point sources 

J(AB) = 30 in 5h (S/N=5) K(AB) = 29.5 in 5h (S/N=5) 



Sensitivity: spectroscopy 

Isolated	
  Point	
  Sources	
  to	
  5σ	
  
Slit	
  losses	
  included	
  	
  
(PSF	
  shape	
  &	
  
diffrac9on	
  effects)	
  
	
  
narrow	
  slit	
  maximizes	
  
sensi9vity	
  (although	
  it	
  
reduces	
  throughput)	
  
	
  
JH	
  sensi9vity	
  for	
  point	
  
sources	
  is	
  the	
  same	
  as	
  
HARMONI	
  

	
  5hrs,	
  5σ	
   JAB	
   HAB	
   KAB	
  
Spectroscopy	
  (between	
  OH)	
   27.2	
   27.2	
   25.7	
  

Sensi9vity	
  between	
  OH	
  in	
  J	
  &	
  K	
  bands	
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MICADO@E-ELT 



E-ELT simulation of NGC 300 core 

band : J 2Mpc 1Gyr 0 re size = 800pix

NGC 300 
D = 2 Mpc  
NSC (king profile) 
Rc = 0.095“ 
Rt = 2.87” 
 

E-ELT + MICADO 
 
Exp = 3 h 
Filter   J 



E-ELT simulation of NGC 300 core 
1.0” 

Gullieuszik et al 2014 





VIRGO - the closest rich cluster of galaxies  

VIRGO cluster  (  DM = 31 ) 
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 The study of the  resolved stellar population 
in distant galaxies is one the main science 
drivers for the realization of ELTs 

 

Reconstruction of  the star formation history for a stellar system by 
analyzing its color-magnitude diagram (CMD) is a fundamental tool 
for understanding its age and chemical composition. 

Greggio et al  2012, PASP 124, 653   
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The view of resolved  of stellar populations 

Elliptical galaxy (old SP)  M(J) = -23 ,  HLR = 5 kpc 

 Distance = 18.3 Mpc   R/HLR = 1 

MICADO E-ELT NIRCam JWST  FoV = 1’’ 
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Greggio et al  2012 

Schreiber et al  2014 



MICADO view of high z galaxies 
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Color View of High Z Galaxies  

JWST	
  will	
  select	
  samples	
  &	
  
measure	
  basic	
  galaxy	
  proper9es	
  
	
  
MICADO	
  will	
  provide	
  the	
  details	
  
of	
  their	
  structure	
  to	
  answer:	
  
What	
  are	
  the	
  physical	
  processes	
  
driving	
  their	
  evolu9on?	
  
	
  
obvious	
  synergies	
  with	
  
ALMA	
  
HARMONI	
  
EAGLE	
  
for	
  kinema9cs	
  (rota9on	
  curves,	
  
clump	
  dispersions)	
  &	
  gas	
  content	
  

combined	
  JHK	
  images	
  of	
  local	
  templates	
  (BVR	
  bands)	
  shi\ed	
  to	
  z=2	
  (top)	
  
and	
  z=1	
  (bo_om),	
  with	
  Reff=0.5”	
  and	
  Mv=-­‐21.	
  	
  	
  	
  	
  5h	
  integra9on.	
  



SIMULATION  Galaxy z = 2.2 J band 2 h , n=2.5 

SIMULATION GALFIT mod RESIDUALS 





Imaging the QSO Host Galaxies 
QSO-host observations: faint 
extended nebulosity that is 
superposed over a bright 
point-like source. 

 

 

 Host galaxies study needs good 
PSF and  high efficiency to 
measure the faint surface 
brightness over the background. 
 

3C 273 

HST-PSF                    OBJ                    OBJ-PSF 

R (arcsec) 

PKS 0828+49 (z = 0.548) 



Quasar hosts and SMBH evolution 

Kotilainen+2009 

Quasar hosts appear to 
follow the luminosity 
evolution of massive 
spheroidal dominated 
galaxies up to z ~3 



Quasar hosts and SMBH evolution 

Decarli+2010 



High z quasar hosts with ELTs 
K band observations: 

 V  @ z ~ 3 
 B  @ z ~ 4  
 U  @ z ~ 5 

QSO : z =3 

NUCLEUS HOST 

SIMULATION 



High z quasar hosts with ELTs 

SIMULATION 

QSO 



High z quasar hosts with ELTs 

SIMULATION 

QSO 



Redshift of BL Lacs  
HST+WFPC2 



Redshift of BL Lacs  
HST+WFPC2 



pure featureless spectrum  

Redshift of BL Lacs  



pure featureless spectrum  

Redshift of BL Lacs  



Redshift of BL Lacs (by  ELTs)  

Landoni et al 2014,,   

S/N ~ 1-5K ; Nuc/Host ~ 100-1000 

ALL redshifts of BL Lacs known in the ELT era 



QSO spectroscopy in the ELT era 



QSO spectroscopy in the ELT era 



QSO spectroscopy in the ELT era 

Z=5 



QSO spectroscopy in the ELT era 

Z=5 

Z=12 

? 
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