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LkCa 15 disk

~10 Directly Imaged Exoplanets...
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Current Survey Statistics already
place strong constraints giereta. 201
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Strongest Constraint on
Planet Fraction to date from
78 NICI Campaignh stars:




Upcoming Instruments
GPI @ Gemini

SPHERE @ VLT

Il A0 system
I CAL system
B |FS system

SCExAO vis|
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Simulated Surveys for SPHERE NIRSUR

Planet Semi-Major Stellar
Mass (M,,,) Eccentricity Axis (AU) Mass (Mg,,,)

Monte Carlo simulation following
the approach of Nielsen & Close, 2010

l and Bonavita et al. 2012. \
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Assumed Planet Distribution

dN/dm « m%, oo = —0.63
dN/da x aP, p =-1.16

until cutoff radius

Cumming et al. 2008 found a ~ -0.63 and 3 ~ -1.16 for
RV planets out to ~8 AU




Normalize to known RV planets

Fischer and Valenti 2005 find a
planet frequency of 3.94% for
planets with:

= Mass 1-13 Mjup
= separations 0.3 —-2.; AU
= stellar mass: 0.7 — 1.6 Msun



Mass-Scaled Planet Distribution

dN/da « aP until cutoff radius

Cumming et al. 2008 found a ~ -0.63 and  ~ -1.16 for
RV planets out to ~8 AU



400 star 8 — 200 Myr sample
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Predicted # of detections vs.
cutoff
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Bayesian retrieval

of simulation parameters
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Current surveys are the
prior for future surveys



Constraints from Current +
Future Surveys

= 400 star simulated NIRSUR

+

=78 MG stars from Biller et al. 2013



Bayesian retrieval
of simulation parameters
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Conclusion




Bayes’ Theorem
Posterior PDF

Likelihood Function Prior



Same thing,
Gaussian priors on o and f3
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Constraints on Cutoff

20 AU
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Constraints on Cutoff- Gaussian Priors
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