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Solar System formation theory circa 1994



HL Tauri - ~1 Msun- ~1 Myr - ~100 AU - ALMA





Discovery space circa 2010 – mostly Doppler exoplanets



Launched: March 6, 2009







Lopez & Fortney (2014): M, R for 200 exoplanets



Swain et al. (2008) - HD 189733 b with HST Nicmos





WFIRST / AFTA Microlensing for Exoplanets
Completes the Census Begun by Kepler





Conclusions

• Comparative planetology between the Solar System and 
extrasolar planets has been underway now for 20 years

• Kepler has found thousands of exoplanets, ranging from  
the familiar (Earths, gas & ice giants) to the unexpected 
(hot Jupiters, super-Earths, STIPs, circumbinary, …) 

• Spitzer and Hubble have studied atmospheres of 
transiting hot exoplanets: O2, CO, CO2, H2O, CH4 = 
biomarkers

• Fantastic progress to date, but the best is yet to come, 
both from the ground (E-ELT, TMT, GMT) and from space
– ESA: Gaia, CHEOPS, PLATO, …
– NASA: TESS, JWST, WFIRST/AFTA, New World Telescope, …
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Backup



TESS: 2017 launch



TESS and JWST (Deming et al. 2009): 1 to 4 habitable super-Earths?

JWST: 2018 launch



WFIRST/AFTA 2.4m NRO Space Telescope



New Worlds Telescope?
~ TPF Coronagraph?
~ NWO Star Shade?




