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What	about	
magne9c	fields?	
	
	
		
	

	
What	about	
magne9c	fields?	
stellar	mul9plicity?	
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Why	do	we	care	about	
stellar	mul3plicity?	
	
Only	56%	of	nearby	(<25pc)	solar-
type	stars	are	single	
(Raghavan+2010)	
	
The	Kepler	Input	Catalog	(KIC;	
Brown+2011)	assumed	that	
unresolved	flux	sources	(typically	
1-2”	resolu9on)	were	single	stars	
	
The	most	recent	Kepler	stellar	
proper9es	catalogue	
(Mathur+2017)	s9ll	uses	KIC	
values	for	73%	of	stars	
	
	
		
	

Revelio!	



Impact	on	occurrence	rates	
	
	
		
	

	
	
	
	
	
	
1.	We	do	not	measure	the	right	number	
of	Earth-size	planets!	
	
	
		
	

(Ciardi+2015)	



	
	
	
		
	

	
	
	
	
Furlan+2017	(see	Elise’s	talk	
tomorrow!)	compile	high-
resolu9on	imaging	of	3183	
Kepler	planet	candidate	host	
stars	
	
They	observe	a	lower	limit	of	
30%	of	planet	candidates	
having	companions	within	
one	Kepler	pixel	(4”)	
	
		
	

High-resolu3on	imaging	to	the	
rescue!	
	

Furlan+17	



Impact	on	occurrence	rates	
	
	
		
	

2.	We	do	not	measure	the	right	
detec9on	limits	on	the	non-host	stars!	
	
	
		
	

SNR=√⁠𝑁 ​𝛿/𝜎 	



Don’t	we	have	the	answer?	
	
	
		
	
Why	can’t	we	apply	the	mul9plicity	rates	
for	the	planet	candidate	hosts	to	the	
non-hosts?	
	
Well-known	examples	in	the	literature	of	
differences	in	stellar	proper9es	of	
exoplanet	hosts	and	non-hosts	
	
Also	evidence	that	stellar	mul9plicity	
could	suppress	some	kinds	of	planet	
forma9on	(Wang	et	al.	2014a,b)	or	lead	
to	high	rates	of	ejec9on	of	formed	
planets	(Kaib	et	al.	2013).	
	
	
		
	

Fischer	&	Valen9	2005	

Wang+2014	



So	what	*is*	the	answer?	
	
	
		
	
Perform	a	high-
resolu9on	survey	of	
Kepler	non-host	stars	
with	Palomar	and	Keck	
	
Using	the	Mathur+17	
stellar	proper9es,	2135	
targets	where	rocky,	
temperature	planets	
would	be	detectable	
	
Randomly	draw	200	
targets	to	form	a	control	
sample…	
	
	
		
	

Preliminary	results	–	40%	mul3ples!	



Conclusions	
	
	
		
	
Robust	occurrence	rates	need	to	account	for	
stellar	mul9plicity,	otherwise	you	get	
-  The	planets	wrong	
-  The	planet	hosts	wrong	
-  The	non-planet	hosts	wrong	

This	will	be	an	even	larger	problem	for	TESS	
(which	is	not	a	sta9s9cal	mission	but	we	
would	be	remiss	not	to	try!)	
	
	
		
	


