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Biller et al. 2013 

planet fraction F 
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SPHERE @ VLT GPI @ Gemini 

SCExAO Project 
1640 

See also: 
Talks by:  
Oppenheimer,  
Absil, Feldt, Groff,  
Guyon 
Posters by:  
Claude,  



February 4, 2014 Beth Biller 

D-G?FG$H&*I$?@J2G2$K$LMN$O$
5'(1&)*(1$7*/'*$&6$P#"Q$
$
$



?&.:+/*(1$?:'<(,7$;4'$?@J2G2$D-G?FG$

February 4, 2014 Beth Biller 

%*H2#"%?+('H%.&@-'+#&H2%JH''H[&2B%%
%#$"%+AA(H+<$%HJ%=&"'."2%\%?'H.")%EFIF%
%+20%!H2+W&#+%"#%+'D%EFIED%

Planet 
Mass (MJup) 

Planet 
Eccentricity 

Semi-Major 
Axis (AU) 

Stellar 
Mass (MSun) 

N
um

be
r D

et
ec

te
d 



R77:.(1$@+/6(*$%&7*'&S:*&46$

0=]0@%! %@" , " = >Ù0.63#

%

0=]0+%! %+$, $ = >Ù1.16%
-2#&'%<-#H^%(+0&-.%%

?-@@&2B%"#%+'D%EFFG%JH-20%" %_%OFD`L%+20%$%_%OIDI`%JH(%%
7a%A'+2"#.%H-#%#H%_G%RS%

%

February 4, 2014 Beth Biller 

R(a, M | " , cutoff, $, C) =  CM$a"  #
(until cutoff, where C is a normalization factor related 
to planet frequency F) 
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Posterior PDF 

Likelihood Function Prior 



?/.($*I&60\$$
]/:77&/6$5'&4'7$46$ " $/61$ $#

February 4, 2014 Beth Biller 

F

"#

$# cutoff 

�ï!"# �ï$"% �ï$"# �ï#"% #"# #"%
_

�ï&'#

�ï&(#

�ï&&#

�ï&!#

�ï&##

�ï)'#

*+
,-

./0

!"! !"# !"$ !"% !"& '"!
()*+,-./0*1-23+

�ï&!!

�ï4!!

�ï%!!

�ï5!!

�ï$!!

�ï6!!

)+
78

9:
;

�ï!"# �ï!"$ �ï%"# �ï%"$ �ï$"# $"$
�`

�ï##$

�ï#$$

�ï&#$

�ï&$$

�ï'#$

()
*+

,-
.

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï6!!

�ï""!

�ï"!!

�ï7"!

�ï7!!

�ï8"!

9:
2;

<
=

5



>467*'/&6*7$46$>:*4;; #

February 4, 2014 Beth Biller 

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï67

�ï6"

�ï68

�ï69

�ï6:

�ï6#

;<
2=

>
?5

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï#!6
�ï#!7

�ï#!8

�ï#!9

�ï#!!

�ï:6

�ï:7
�ï:8

;<
2=

>
?5

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï67!

�ï68!

�ï69!

�ï6:!

�ï6!!

�ï:7!

;<
2=

>
?5

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï""!

�ï"!!

�ï6"!

�ï6!!

�ï7"!

89
2:

;<
5

20 AU 30 AU 

40 AU 50 AU 



>467*'/&6*7$46$>:*4;; O$]/:77&/6$@'&4'7 #

February 4, 2014 Beth Biller 

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï#!6
�ï#!7

�ï#!8

�ï#!9

�ï#!!

�ï:6

�ï:7
�ï:8

;<
2=

>
?5

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï#!6
�ï#!7

�ï#!8

�ï#!9

�ï#!!

�ï:6

�ï:7
�ï:8

;<
2=

>
?5

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï6!!

�ï""!

�ï"!!

�ï7"!

�ï7!!

�ï8"!

9:
2;

<
=

5

! "! #!! #"!
$%&'�ï&()*+,(-'$,./0*11,2345

�ï67!

�ï68!

�ï69!

�ï6:!

�ï6!!

�ï:7!

;<
2=

>
?5

30 AU 20 AU 

40 AU 50 AU 


