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Know Thy Star 2017


Occurrence of giant planets around 
stars with dusty debris disks




2017


Data from NASA Exoplanet Archive




Direct Imaging

   Detectable properties:


– Orbit, mass, and atmosphere


HR8799




Completed direct imaging surveys


Chauvin et al. 2015




Why so few?


1.  Challenging observations


2.  These planets seem to be 
less common




Motivation for finding planets in debris disks


cold outer belt


HR 8799


warm inner belt!

e

d


c

b


HR8799

Su et al. 2013
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Are debris disks signposts 
for planets?




Debris disk sample and control sample


•  130 debris disk stars 
(including new data from 30 Spitzer 
targets and Wahhaj et al. 2013, 
Rameau et al. 2013, Janson et al. 
2013)


•  277 control sample stars 
(data from Biller et al. 2013, Bowler et 
al. 2015, Brandt et al. 2014, Galicher 
et al. 2016, Lafreniere et al, 2007, 
Nielsen et al. 2013, Vigan et al. 2012) 
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Convert from contrast curves to "
detection probability maps


Evolutionary model (COND03; 
Baraffe et al. 2003)
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Average detection probability maps


Meshkat et al. 2017 in press
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Calculating occurrence rates requires a 
lot of assumptions


occurrence rate = 

(planets you detect + planets you miss)


all stars surveyed

_________________________________


f(m,a) = C mα aβ




Occurrence Rates




Occurrence Rates
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Conclusions
 

•  Stars with debris disks are promising targets to 

search for planets


•  We have shown that the occurrence of young 
giant planets around stars with debris disks is 
higher than those without debris disks (88%CL)


•  Progress in the coming years will inform future 
planet searches
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