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M  Dwarfs	

Ñ Common	
Ñ Most  well-‐‑characterized  stellar  
population  in  terms  of  exoplanet  
demographics	

Ñ Existing  constraints  from  several  
observational  techniques	
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Sensitivity  of  Various  Methods	
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Comprehensive  Picture  of  Exoplanet  Demographics	

Ñ Combine  results  from  these  
various  techniques	
Ó Clanton  &  Gaudi  (2014ab)	
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Giant Planets
Ice 
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HARPS: Bonfils+ 2013
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Tension  Between  RV  and  Microlensing  Results	
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Mapping  of  ‘’Microlensing  Planets’’  into  RV  Observables	

0.0 0.5 1.0 1.5 2.0 2.5
log(P [yr])

-2

-1

0

1

2
lo

g(
K 

[m
 s

-1
])

Slide  6  of  21	



Christian  Clanton,  19th  Annual  Microlensing  Meeting,  19  January  2015	
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Mapping  of  ‘’Microlensing  Planets’’  into  RV  Observables	
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Mapping  of  ‘’Microlensing  Planets’’  into  RV  Observables	
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Comparison  with  HARPS  (Bonfils+  2013)	

Expected Number: Actual Number:

1
Mass Range Period Range
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Microlensing  +  RV  Results	

Ñ Steep  mass  function  primarily  responsible  for  
perceived  difference	

Ñ 2  planets  per  star  (1-‐‑104  M⊕  ;  1-‐‑104  days)	
Ñ 0.15  giant  planets  per  star  (30-‐‑104  M⊕  ;  1-‐‑104  days)	
Ñ 0.03  Jupiters/Super-‐‑Jupiters  per  star  (1-‐‑13  Mjup;  1-‐‑104  
days)	
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Constraints  on  Long-‐‑Period,  Giant  Planets  
and  

Free-‐‑Floating  Planets	
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Microlensing	
Surveys	

Gould+  (2010)	
Sumi+  (2010)	
Sumi+  (2011)	

Radial  Velocity	
Surveys	

Montet+  (2014)	

Direct  Imaging	
Surveys	

Bowler+  (2014)	
Lafreniere+  (2007)	
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Combined  Demographic  Constraints	

**  Preliminary	
Results  **	
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Constraints:	
Gould+  (2010)	
Sumi+  (2010)	
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Combined  Demographic  Constraints	

**  Preliminary	
Results  **	

Constraints:	

S11 + M14

-1

0

1

2

3

lo
g(

a o
ut
 [A

U
])

-4

-2

0

2

4
α

-3 -2 -1 0 1 2 3
log(A [dex-2])

-4

-2

0

2

4

β

-1 0 1 2 3
log(aout [AU])

-4 -2 0 2 4
α

68% Contours
95% Contours

Montet+  (2014)	
Sumi+  (2011)	
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L07 + B14

-1

0

1

2

3

lo
g(

a o
ut
 [A

U
])

-4

-2

0

2

4
α

-3 -2 -1 0 1 2 3
log(A [dex-2])

-4

-2

0

2

4

β

-1 0 1 2 3
log(aout [AU])

-4 -2 0 2 4
α

68% Contours
95% Contours

Combined  Demographic  Constraints	

**  Preliminary	
Results  **	

Constraints:	
Bowler+  (2014)	
Lafreniere+  (2007)	
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G10 + S10
S11 + M14
All

-1

0

1

2

3

lo
g(

a o
ut
 [A

U
])

-4

-2

0

2

4
α

-3 -2 -1 0 1 2 3
log(A [dex-2])

-4

-2

0

2

4

β

-1 0 1 2 3
log(aout [AU])

-4 -2 0 2 4
α

68% Contours
95% Contours

Combined  Demographic  Constraints	

**  Preliminary	
Results  **	

Constraints:	
Gould+  (2010)	
Sumi+  (2010)	
Sumi+  (2011)	
Montet+  (2014)	
Bowler+  (2014)	
Lafreniere+  (2007)	

Median  +  68%  Confidence  Intervals:	
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Preliminary  Results  +  Work  in  Progress	

Ñ Class  of  models  consistent  with  all  
surveys	
Ó  Also  consistent  with  the  interpretation  of  
the  overabundance  of  short  timescale  
events  identified  by  Sumi+  (2011)  as  a  
bound  population	

Ñ Full  Simulations  to  come!	
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