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Why 10 microns?

Ground-based observations/characterization of habitable 
planets around Sun-like stars.



Earth at Alpha Cent  
N=15.2 

Optimize instrument 
• Higher QE detector 
• No dither/chop 
• AO with gold coated optics 
• Coronagraph 
• Dedicated campaign







Thermal imaging of planets around Alpha Centauri A & B 

For Alpha Centauri, HZ rocky planet imaging at 10 microns 
requires a contrast comparable to GPI/SPHERE at similar 

separations.



Alpha Centauri



Tiki



TIKI preliminary optical design

45k



Tiki @ Gemini South  
~2019, ~50h

Alpha Centauri @ 10 microns

Des Marais et al. (2002)



Tiki @ Gemini South  
~2019, ~50h

Alpha Centauri @ 10 microns

Des Marais et al. (2002)

Earth



Alpha Cent A & B with ELTs



Alpha Cent A & B with ELTs
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What IF we find something?

• Orbit 
• Surface temperature 
• O3 
• Water 
• CO2 
• CH4 
• Clouds/radius

10 microns remote sensing

Earth like



Not Earth-like



Bialek & Marois in prep
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Are 10m telescopes big enough?

Two stars in the sky that we can do this NOW (not 0…)!

Resolution power of  
current 10m telescopes 

at 10 microns



Stable orbits?

Quarles & Lissauer 2016 (astroph April 17, 2016)

A HZ: 0.8-2.4 AU

B HZ: 0.5-1.4 AU



Planet formation in a binary?

Qintana et al. 2002

Alpha Cent A

Qintana et al. 2003

Alpha Cent B

“Our findings do not suggest that inner transiting exoplanets are rare in binary systems”

Kepler statistics:



Vortex coronagraph

VLT NACO



Self coherent camera





SCC simulations @ UVic



Sky background Post-Processing


