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Many results and performance gain using high angular 
resolution imagers   
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Impressive evolution and experience gain on existing 
instruments 

Martinez et al 2011 

PIAA coronograph: Guyon et al 
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Impressive evolution and experience gain on existing 
instruments 

Lacour et al 2011 
See also this conf: Biller, Lagrange 

Kenworthy et al 2010, 
Quanz et al 2010 
Kenworthy this conf  
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Impressive evolution and experience gain on existing 
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Data reduction and signal extraction  
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Data reduction and signal extraction  
  How to make sure we use all the 

accessible system information?  

bayesian approach including model for 
WFE impact on images  

Ygouf et al 2011, submitted 
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In operation for community  
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Experience and science happening at Palomar  

Hinkley et al 2011, 
Zimmerman et al 2010 
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Experience and science happening at Palomar  

Serabyn et al 2010, 
Serabyn & Mawet 2011 
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Experience and science happening at Palomar  

Esposito et al 2011 
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Last step of a long way towards first light   

Beuzit et al 2008 Macintosh et al 2008 



David Mouillet: Future Planet Imagers.                           Santiago, March 2012 



David Mouillet: Future Planet Imagers.                           Santiago, March 2012 

BMM micro-mirror 

JPL K. Wallace et al 

Marois et al 2008 
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Common Path  

Fore 
optics  

Extreme 
AO 

NIR 
Coronagraph  

Vis 
Coronagraph  

ZIMPOL  

IFS 

IRDIS  

High frequency AO correction (41x41 act.) 
High stability : image / pupil control 
Visible – NIR Refraction correction 
FoV = 12.5’’ 
40x40 SH-WFS in visible 
1.2 KHz, RON < 1e- 

Pupil apodisation,  
Focal masks: Lyot, A4Q, ALC.  
IR-TT sensor for fine entering 

Coronagraphic imaging: 
Dual polarimetry, direct BB + NB.  
λ = 0.5 – 0.9 µm,   
λ/2D @ 0.6 µm,  FoV = 3.5” 

0.95 – 1.35/1.65 µm  
λ/2D @ 0.95 µm,  
Spectral resolution: 
R = 54 / 33 
FoV = 1.77” 

0.95 – 2.32 µm; λ/2D @ 0.95 µm  
Differential imaging: 2 wavelengths, 
R~30, FoV = 12.5’’ 
Long Slit spectro: R~50 & 400 
Differential polarization Nasmyth platform, static bench,  

Temperature control, cleanliness control  
Active vibration control 

Beam control 
(DM, TT, PTT, 
derotation) 
Pola control 
Calibration 
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Implementation 
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SPHERE: sub-systems main properties 
ZIMPOL IRDIS IFS 

FoV Sq 3.5’’ (instantaneous) 
Up to 4’’ radius (mosaic) 

Sq 11’’ Sq 1.77’’ 

Spectral Range 0.5 – 0.9 µm 0.95 – 2.32 µm 0.95 – 1.35/1.65 µm 
Spectral 
information 

BB, NB BB, NB 
Slit spectro: 50/400 

50 / 30 

Linear 
Polarisation 

Simultaneous on same 
detector, x 2 arms, 
exchangeable 

Simultaneous dual 
beam, exchangeable 

x 

Coronography: no /4Q / Lyot 
Rotation at Nasmyth: 

Pupil-stab. (instrument fixed wrt tel.) 
Field-stab (slit spectro, long DIT…) 
No rotation: minimize crosstalk…)   

AO sensitivity for high contrast: R=9.5 for 
NIR; R=9 for R; R=7.8 for whole VIS 

Separation range where improved contrast: 2 - 
20 λ/D, ie 30-300 mas in R, or 80 – 800 mas in H 

Mode switching: not VIS and NIR in same night 
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ONE observing mode optimized for identification of 
low mass companions in large surveys   

Simultaneous and complementary use of both 
imager and IFS for NIR survey search for EGPs 



David Mouillet: Future Planet Imagers.                           Santiago, March 2012 

Complementary modes in NIR   

See A. Vigan, on Friday 
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  Visible light (500 to 900 nm) 
  Polarimetric precision better 

than 10-5  
  Ferro-electric polarization 

modulator (1 kHz) 
  Synchronous demodulating CCD 

  3" x 3" FOV on detector 
  Access to a field of radius 4” by 

detector x-y stage  



David Mouillet: Future Planet Imagers.                           Santiago, March 2012 

  Diff polar greatly helps for 
reflected light !! + angular 
resolution 

  Going down to 10-8 !! 

  Unprecedented direct look into 
the inner planet around nearest 
stars  

  Great for disk polar imaging 
   + any very HAR classical 

imaging 



David Mouillet: Future Planet Imagers.                           Santiago, March 2012 

New/Future experiment on sky    
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Friday: Galicher et al, 

Kenworthy et al 

Baudoz et al 2007 
Galicher et al 2010 
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Lagage, Boccaletti, Ronayette et al 
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