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25-year Timeline of 55 Cancri RV Observations!
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Winn et al. (2011)	



A 14d + 44d + 260d + 5200d fit to the 2+ decades of RV data for 55 Cancri!



Timeline of Exoplanet Detections!

Red -- Discovered by Transit	



Black -- Discovered by Doppler RV Monitoring	
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Jovian Satellite System	



In situ formation or migration?	





GJ 687b -- The least extraordinary planet found to date.!

Green points - APF, Blue Points - Keck!

• M sin(i)=17MEarth!

• M3 V primary (Nearest star north of +60 dec)!
• P=38 d circular orbit!



Spitzer	





HAT-P-2b	





C/O Ratios	


non-Equilibrium chemistry	


stratospheric inversions 
inefficient redistribution	





Planets are ordered on the x-axis by the equilibrium temperature, Teq, 
computed with the assumption that they are A=0 blackbodies that re-radiate 
from the full planetary surface. Measured secondary eclipse depths (in 
bands ranging from Kepler’s optical bandpass to 8μm) are expressed as 
ratios of the observed eclipse depth in the band relative to the expected 
depth in the band under the assumption that the planet is a uniformly re-
radiating A=0 blackbody.!

4pi re-radiator	



Flourescing	
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Absorbing	





Central Limit 
Theorem	



The central limit theorem states 
that a sufficiently large number of 
iterates of independent random 
variables, each with a well-defined 
expected value and well defined 
variance, will be approximately 
normally distributed.	



quantile quantile plot	



Aggregate of measured flux ratios	





Spitzer is subject to serious systematic error.	


Definitive results will come from JWST.	





“The finding was called ‘exciting’ by 
Dr. Kenneth Franklin of the American 
Museum-Hayden Planetarium. He 
noted, however, that Barnard’s Star b 
probably does not bear life as Earth 
knows it because the new planet is too 
large and too cold.”	



“The discovery of a planet, not much 
larger than Jupiter, outside the solar 
system was reported yesterday by a 
Swarthmore College scientist at an 
American Astronomical Society 
meeting.”	



 “The object is a dark companion of a 
dim star some 36,000,000,000,000 
miles away. It is called Barnard’s star”	



“The new finding adds support to the 
conviction of astronomers that a great 
many solar systems exist, some of them 
possibly supporting life.”	



Exoplanet News 
from the AAS 
meeting	


(New York Times)	





New York Times, April 19, 1963	



A Planetary System Orbiting Barnard’s Star?	





RV prediction from the 
van de Kamp (1969) 

system	



1998	

 2006	



50 m/s	



-50 m/s	





Signal that would be produced by a 5-Earth mass 
planet on a 270-d orbit. 	
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