
Exoplanets 



Pace of Discovery 



Direct Detection – Large Contrast = Difficult 



Direct Detection? - Need to Confirm Orbit 



HR 8799 

Near-IR 
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HR8799 vs. Solar System 



Formalhaut B - ?? 





HD 106906 System 



Today! 



Center of Mass = “Barycenter” 



Radial Velocity Technique 

Sun’s reflex motion 
due to: 

Jupiter ~13 m/s 

Earth  ~ 9 cm/s 

Vsun/Vpl = dsun/dpl = Mpl/Msun 

Motion with 
respect to 
center-of-mass 



Doppler Shift of Stellar Spectra 

redshift 

blueshift 







51 Peg b - 1st “RV” Exoplanet (1995) 

Orbits in 4.2 days! 



51 Peg b – Phased RV Curve 

Orbits in 4.2 days! 



51 Peg b is a “Hot” Jupiter 

Tpl ~ 1500 K 

50 ly away 





70 Vir b - Eccentric Orbit 

e = 0.4 



70 Vir b - Eccentric Orbit 

e = 0.4 





Detected Orbital Eccentricities 



Multiple Planet Systems 







Some RV-Detected Solar Systems 



Some RV-Detected Solar Systems 



Gliese 581c - A “Super-Earth” 

M >~  5 Mearth 

P ~ 13 days 

Red Dwarf 

20.3 ly 



Gliese 581c – In the Habitable Zone? 



Mass Detected vs. Distance 

Extrasolar planet encyclopedia 

Ice Super-Earths 

Hot Jupiters 

Brown Dwarfs 

Super-Earths 

Gas Giants 


