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A	Circumbinary	Planet	Transi3ng	
A	Pair	of	Ac3ve,	Rota3ng	Stars	



KIC	107	Binary	Proper3es	

Period	=	19.4	days	
e	=	0.52	
MA	=	1.05	±	0.02	Msun	

RA	=	1.06	±	0.01	Rsun	
MB	=	0.94	±	0.01	Msun	

RB	=	0.90	±	0.01	Rsun	

Primary	Eclipse	



Binary	Proper3es	
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Planet		
Transits	
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Period	=	254	days	
P/Pcrit	=	1.8	
e	=	0.27	
Rp	=	0.61	±	0.01	RJup	
ΔI	=	2.56	±	0.02°	



Planet		
Transits	
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Period	=	254	days	
P/Pcrit	=	1.8	
e	=	0.27	
Rp	=	0.61	±	0.01	RJup	
ΔI	=	2.56	±	0.02°	
	
Mp	=	??	Mjup	

	



Accoun3ng	For	Starspots	

Mazeh,	Holczer	&	Shporer	2015	



Accoun3ng	For	Starspots	

Mazeh,	Holczer	&	Shporer	2015	
Time	(days)	

175.8 175.9 176.0 176.1 176.2 176.3
0.6

0.7

0.8

0.9

1.0

1.1

 -0.002

0.000

0.002

 
195.2 195.3 195.4 195.5 195.6 195.7

214.6 214.7 214.8 214.9 215.0 215.1
0.6

0.7

0.8

0.9

1.0

1.1

 -0.002

0.000

0.002

 
234.0 234.1 234.2 234.3 234.4 234.5

253.4 253.5 253.6 253.7 253.8 253.9
0.6

0.7

0.8

0.9

1.0

1.1

 -0.002

0.000

0.002

 
272.8 272.9 273.0 273.1 273.2 273.3

N
o

rm
a

liz
e

d
 F

lu
x

Time (BJD-2454900)
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Modeling	Eclipse	Times	w/	Starspots	

Lightcurve	Slope	

ET
V	

Kepler-47		
(Orosz+2012)	

F2/F1=	0.006	



Modeling	Eclipse	Times	w/	Starspots	
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Both	Stars	Show	Rota3on	and	Ac3vity	
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Both	Stars	Show	Rota3on	and	Ac3vity	
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Modeling	Eclipse	Times	w/	Starspots	

Based	on	“spotrod”	(Beky,	Kipping	&	Holman	2014)		



Modeling	Eclipse	Times	w/	Starspots	

Planet	
Period	=	254	days	
P/Pcrit	=	1.8	
e	=	0.27	
Rp	=	0.61	±	0.01	RJup	
ΔI	=	2.56	±	0.02°	
	
Mp	=	0.2	±	0.7	Mjup	

	



Summary	
•  CBP	dynamics	yields	percent-level	uncertain3es	
of	stellar	M,	R,	orbital	parameters	

•  Learn	about	stellar	rota3on	and	spots	
•  Spot	marginaliza3on	results	in	accurate	
characteriza3on	of	planetary	proper3es	

•  Can	apply	technique	to	future	datasets	(e.g.	
PLATO)	

	
	

Sean	Mills	-	sean.mar3n.mills@gmail.com	


