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Mo*va*on	



Hybrid  ~1010 cells  ~ 1012 ions 

What	simula*ons	are	feasible	at	the	petascale?	

Fully	KineAc	





FoundaAons	of	Gkeyll:	a	new	simulaAon	approach		





Our	presently	implemented	closure:	local	as	well	as	non-local		
HammeM-Perkins	(1990)		 Local	in	k-space,	but		

highly	nonlocal	in		
coordinate	space			



Nonlocal	closure	results	–	island	coalescence	
challenge	problem	
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}  2-d	model	of	“self-driven”	reconnection	
}  Ion	physics	is	important	in	setting	the	reconnection	rate	[Stanier	2015]	
	 Current	density	at	t=tA		



Diagonal	components	of	ion	pressure	
}  Heat	@lux	at	the	x-point		
is	crucial	for	better	
agreement	with	PIC	
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