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Goddess of wisdom and «crafty» intelligence
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E-ELT proposed instrument, 5(+) institutes

Passed phase A in December 2009

Thermal-infrared : 3 to 14 [19] μm 
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METIS in a nutshell
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 Imaging (diffraction limited (Nyquist sampled@ 3.5 and 7 μm):
★  coronagraphy:

• achromatized phase mask N band

• phase plate coronagraph L/M bands study

★  (spectro-)polarimetry

Spectroscopy 
★  low-resolution (R≤3000), long slit (LMN)
★  high resolution IFU 2.9 – 5.3μm, R ~ 100,000]

E-ELT proposed instrument, 5(+) institutes

Passed phase A in December 2009

Thermal-infrared : 3 to 14 [19] μm 
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Sensitivity
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AO performances
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AO performances
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METIS not demanding on AO systems !  
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N band (10 µm) 
characterization of 
exoplanets
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Performances@10 µm:
exoplanets characterization
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Constrast performances

1 /D
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Constrast performances
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Performances@10 µm:
exoplanets characterization
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Constrast performances

1 /D

Exoplanets detection

1 /D

Planets detection Planets 
characterization
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Characterization of 
exoplanets @ 10 um 
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Characterization of 
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Super-Earths ?
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0.5 AU, 10 pc

1.0 AU, 10 pc
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Super-Earths ?
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0.5 AU, 10 pc

1.0 AU, 10 pc ☹
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Ringed SE ?
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Possibility of  «massive» (small satellite 
mass) dusty rings around SE existing over 
Gyr timescale between :

1. The planet's radius Rp

2. The Roche limit ≈ 2.5 Rp
 

     (Salmon et al. 09, in Prep.)
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«Ringed» SE detectability 
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Detection limit
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SE : catastrophic events 
are «good» for us !
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SE : catastrophic events 
are «good» for us !
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Probability of detection depends highly on cooling timescales :

<100 000 yr without atmosphere (Stern, 1994) ☹ 

~3-4 Myr (Elkins-Tanton 2008) ☺ 
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Circumstellar 
disks
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Gaps in proto-planetary 
disks
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disks

15

vendredi 29 octobre 2010



«Hot» debris disks
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~10 «zodis»
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Disk Doppler tomography 
using the HR L-M IFU

17

CO P(8) line 
simulation: 

★d=125 pc
★20° inclination.
★ inner gap in the gas  

a=6.5 AU 

(Pontoppidan et al. 2009)  
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Conclusions

METIS will be able to routinely characterize giant exoplanets

niche for close-in (0.5-2.0 AU), «warm»  giants

15(L)-40(N) mas angular resolution 

➜ gaps in protoplanetary disks

10 «zodis», 20 pc detection @ 10 µm
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