


  High contrast imaging down to planetary masses 
  Investigate large target sample: statistics, variety of 

stellar classes, evolutionary trends 
  Complete the accessible period window 
  First order characterization of the atmosphere (clouds, 

dust content, Methane, water absorption, effective 
temperature, radius, dust polarization) 

 Understand the planetary system origins 

Science objectives 



Science objectives 

Radial Velocity 
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HC & HAR Imaging 

µ Lensing 

Transits 





High contrast imaging 
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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 



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 





Implementation 









Challenges 1/3 



Challenges 2/3 



SAXO preliminary performance 



SAXO NCPA compensation 



Spatial filter behaviour  



Coronagraphic performance 



Differential polarimetry 
  Decades of experience in Solar astronomy 
  In a design optimizing transmission efficiency 
  at Nasmyth focus: calibration scheme + on-line 

servo loop and compensation + instrument modeling 
  + high image quality specifications 



Challenges 3/3 

  Initiating R&D with proper industrial partners 
  AO components  

  CILAS Deformable Mirror 
  E2V L3CCD for wave front sensing 

  Smart optics  
  CILAS/Fresnel for specific beamsplitter coatings 
  Halle for polarimetric components (FLC) 

  Specific expertise in academic laboratories 
  AO components 

  Tip-tilt mirrors at LESIA 
  Real-time control at ESO and ONERA 

  Smart optics 
  Active aspheric mirrors at LAM 



CILAS deformable mirror 



WFS camera 
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Active optics 





Thank you ! 


