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*Only	considering	fluid	impact	

Plug	in	numbers*	–	
1.  Reconnec&on	rate	scales	with	

Alfven	speed	(VA	~	B	n-1/2)	
2.  n=0.1	 	100cm-3	due	to	inclusion	

of	plume	
3.  Assuming	all	other	variables	stay	

constant,	reconnec&on	will	
decrease	by	≈33x	

[Su	et	al.,	2000;	Borovsky	et	al.	2006;		McFadden	
et	al.	2008;	Andre	et	al.,	2012;		Walsh	et	al.,	
2013;	Walsh	et	al.,	2014ab;	Lee	et	al.,	2014;	
Wang	et	al.	2014]	
	



No	–	low	energy	
material	just	goes	
with	the	flow	[Lee	et	
al.,	2014]	

Yes,	No,	Some&mes	

Maybe,	depends	on	plume	
proper&es,	MHD	[Ouelleie	et	
al.,	2016]	

Unlikely	–	‘Sphere	
material	isn’t	dense	
enough	[Fuselier	et	
al.,	2016]	

Yes,	MHD,	indices,	
sta&s&cs,	[Borovsky	et	al.,	
2008,	2013,	2014]	

Some<mes	–	THEMIS	case	
studies,	sta&s&cs,	[Walsh	et	
al.,	2013,2014a,b]	

Maybe,	depends	on	
oumlow	proper&es,	MHD	
[Zhang	et	al.,	2016]	

Not	likely,	Sheath	mostly	
controls,	MHD	[Lopez,	2016]	

Numerical	Model	 Observa&onal	

Yes–	lots	of	microscale	
changes	[Toledo-
Redondo	et	al.,	2015]	

Does	dense	plasma	from	the	
ionosphere	impact	

magnetopause	reconnec&on?	



Yes	è	ionosphere	plasma	plays	a	role	
in	controlling	coupling	
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[Borovsky	and	Denton,	2006]	
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No	è	ionosphere	plasma	doesn’t	
impact	magnetopause	reconnec&on	
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•  The	magnetosphere	just	
isn’t	dense	enough	
[Fuselier	et	al.,	2016]	

	
•  “Things	adjust”	upstream	
[Lopez	et	al.,	2010,	Lopez	
2016].	Locally	may	change,	
but	total	remains	the	same	

No	è	ionosphere	plasma	doesn’t	
impact	magnetopause	reconnec&on	
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Density	at	magnetopause	

Reconnec&on	rate	



Some&mes	
•  Ion	species	
•  Ion	oumlow	
rate	

•  Plume	density	
•  Plume	proper&es	



Some&mes	
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[Ouelleie	et	al.,	2016]	

•  Ion	species	
•  Ion	oumlow	
rate	

•  Plume	density	
•  Plume	proper&es	

Density	Plume:	



Some&mes	
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•  Ion	species	
•  Ion	oumlow	
rate	

•  Plume	density	
•  Plume	proper&es	

Oumlow:	

Zhang	et	al.,	[2016]	

Result	from	MHD	
with	ion	oumlow	
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Magnetopause	Crossings	
Plume	No	Plume	

Walsh	et	al.,	2014	
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Walsh	et	al.,	2014	
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3 Jet	Density	
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Summary	+	Needs	
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•  Material	from	the	ionosphere	can	likely	decrease	
the	efficiency	of	solar	wind-magnetosphere	
coupling	with	the	right	condi&ons	

•  A	beier	understanding	of	the	cold	plasma	in	the	
magnetosphere	
– Beier	models/measurement	for	ion	oumlow	
– Beier	knowledge	of	plume	proper&es	at	
magnetopause	(side,	dura&on)	


