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Currently Known Planets (All Host Spectral Types)
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Planet Formation and Population Synthesis Models
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Constraining Formation Models
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Part L.
Demographics of Planets
Around M Dwarts




M Dwarfs

Common
Well-Characterized Demographics



Confirmed Planetary Companions to M Dwarfs
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Confirmed Planetary Companions to M Dwarfs
T @solar system Planets
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Exoplanet Censuses of M Dwarfs from Individual
Methods
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Exoplanet Censuses of M Dwarfs from Individual
Methods
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Sensitivities of Microlensing and RV Surveys
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Consistency Between Microlensing and RV Results

Direct Imaging Surveys
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Consistency Between Microlensing and RV Results

Radial Velocity Surveys

Direct Imaging Surveys
PALMS: Bowler+ (2014)
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Synthesized Constraints

Log Min. Planet Mass [Earth Mass]
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Synthesized Constraints
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Improving Constraints on Long-Period Planets
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Direct Imaging + Microlensing + RV Trends
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Constraints on Long-Period Planetary
Companions to M Dwarfs

Microlensing Radial Velocity Direct Imaging
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Methodology

Microlensing Direct Imaging

10-2 . .
4 G 271-110 °
Age=12+2Myr |
- B =240x04 o
10-3 B 6 d=240+1 m;p; :
> 9 s} :
104 W E ]
E J
= 10} -
10-5 1ol _
MOA-2008-BLG-311 )
ID—G_JLIJIJLJII U:...i......................' 14 . y
00 05 10 15 2.0 25 3.0
0.1 1.0 10.0
|log(s) | log(a [AU]) Separation (")

Above figure from Gould+ (2010) Above figure from Bowler+ (2015)



Results: Microlensing + RV Trends + Imaging

CONSTRAINTS: GOULD+ (2010),
SuMI+ (2010), LAFRENIERE+ (2007),
MONTET+ (2014), & BOWLER+ (2015)
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Results: Marginal Distributions
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Results: Final Parameter Constraints

Planet Evolutionary Median Values and 68% Uncertainties
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log (msint [Mg])

Updated Demographic Constraints

Planet Frequency [planets per dex?]
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Part 11.

Constraining the Galactic
Population of Free-Floating
Planets




MOA-II Data (2006-2007)
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Explaining the Observed Timescale Distribution
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Explaining the Observed Timescale Distribution
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Free-Floating Planets?
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Free-Floating Planets?
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Short Timescale Events Show No Evidence of a Primary

tr [day]



Distinguishing Wide-Separation from
Free-Floating Planets

1. Low-Magnification Primary “Bump”
2. Planetary Caustic Events



Distinguishing Wide-Separation from
Free-Floating Planets
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Constructing the Timescale Distribution of
Bound Planetary Companions
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Bound Planets + LMF:
Fit to Observed Timescale Distribution

102 L ——Hot-Start Maximum Likelihood Flts
- = Cold-Start .
10! | ]
€3
E§|¥§ 10° }
10~1 -
10~ 10° 10! 102



Bound Planets + LMF:

Fit to Observed Timescale Distribution
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Constraints on the Galactic Population of Free-
Floating Planets
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Constraints on the Galactic Population of Free-
Floating Planets
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Bound Planets + FFP + LMEF:
Fit to Observed Timescale Distribution
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Bound Planets + FFP + LMEF:
Fit to Observed Timescale Distribution

mzéﬂot-smn Maximum
: i Likelihood and
10t 5 .
e 1 68% Confidence
= [ | o
3ls 100} | Interval Fits
10—1é
10_2-

102 | Cold-Start

101

1071 10° 10! 102

tg [day]



Constraints on the Galactic Population of Free-
Floating Planets
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Constraints on the Galactic Population of Free-

Floating Planets
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Part III.

Comparison with Population
Synthesis Models




Comparison with Population Synthesis Models
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Comparison with Population Synthesis Models
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Comparison with Population Synthesis Models
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Comparison with Population Synthesis Models
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Part IV.
Future Research
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Kepler + WFIRST
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