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Changing	the	precipita'on	has	wide	ranging	affects	in	the	SMIT	system	and	even	affects	
things	like	dayside	magnetopause	reconnec'on.	The	change	in	magne'c	reconnec'on	due	
to	precipita'on	is	not	a	simple	linear	rela'on,	but	involves	interes'ng	dynamics	that	
highlight	the	complex	and	interconnected	nature	of	the	SMIT	system.	
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Conclusions	

Par'cle	Precipita'on	
	

The	Knight	calcula'on	is	used	to	find	the	precipita'on	from	the	MHD	por'on	of	the	model.	
This	results	in	the	number	of	electrons	and	the	mean	energy	of	the	electrons	that	precipitate	
for	given	condi'ons	of	poten'al	and	field	aligned	currents.	With	this	informa'on	CTIM	
calculates	the	ioniza'on	and	conduc'vi'es.	Figure	3	shows	the	precipita'on	for	the	three	
PF’s.		

To	calculate	the	magne'c	reconnec'on	the	Hesse	et	al	[2005]	method	was	implemented.	
This	method	integrates	the	parallel	electric	field	over	all	magne'c	field	lines.	Preliminary	
results	of	the	reconnec'on	rates	are	found	in	Figure	7	for	both	the	northern	and	southern	
hemisphere.	Most	of	the	parameters	looked	at	have	had	dis'nct	differences	for	the	dura'on	
of	the	simula'on	between	the	different	PF	cases,	the	reconnec'on	is	more	difficult	to	see	a	
clear	difference	for	the	en're	dura'on.	At	the	maximum	spread,	about	18:00	hours,	there	is	
a	difference	of	up	to	40%,	but	as	can	be	seen	it	is	not	a	simple	linear	increase	for	the	
dura'on	of	the	simula'on.		

Reconnec'on	

Conduc'vity	

The	conduc'vity	in	the	ionosphere	has	many	important	factors	contribu'ng	to	it,	and	
precipita'on	makes	a	significant	contribu'on	as	can	be	seen	in	figure	4.	For	the	PF=.01	(leh)	
case	the	dayside	photoioniza'on	dominates	the	conduc'vity	contribu'on,	but	for	the	PF=1	
(center)	case	the	precipita'on	conduc'vity	is	comparable	in	the	auroral	oval.	In	the	PF=10	
(right)	case	conduc'vity	due	to	precipita'on	totally	dominates.	

Figure	4:	The	
conduc'vity	for	the	
northern	
hemisphere	at	6:30	
UT,	just	aher	the	
impact	of	the	ICME.	
Pederson	
conduc'vity	is	on	
the	top	panel,	Hall	
conduc'vity	on	the	
bojom	with	PF=.01,	
1,	and	10	are	shown	
leh,	center,	and	right	
respec'vely.	

Figure	3:	Par'cle	
precipita'on	for	the	
northern	
hemisphere.	Diffuse	
energy	flux	is	
shown	on	the	top	
panels,	with	diffuse	
mean	energy	on	the	
bojom	panel,	PF=.
01,	1	and	10	are		
leh,	center,	and	
right	respec'vely.	

	Introduc'on	

The	Solar	wind-magnetosphere-ionosphere-thermosphere	(SMIT)	system	is	highly	coupled	
and	there	are	many	interconnec'ons	that	affect	every	aspect	of	the	SMIT	system.	This	poster	
ajempts	to	illustrate	one	of	these	connec'ons	in	the	SMIT	system,	figure	1	shows	the	
proposed	connec'on.	There	are	many	other	effects	contribu'ng	to	each	of	these	steps	that	
in	turn	affects	other	parts	of	the	magnetosphere,	but	for	simplicity,	figure	1	shows	only	the	
parts	that	are	discussed	in	this	poster.		
To	elucidate	the	role	of	par'cle	
precipita'on	the	March	17,	2013	storm	has	
been	studied	using	the	OpenGGCM-CTIM-
RCM	with	three	different	simula'ons.	We	
mul'ply	the	precipita'on	in	each	
simula'on	by	a	precipita'on	factor	(PF)		
of	.01,	1,	and	10.	Different	aspects	of	the	
magnetosphere	for	all	three	simula'ons	
are	studied.	Solar	wind	data	from	the	ACE	
satellite	for	the	March	17,	2013	storm	is	
shown	in	figure	2.	There	is	a	large	CME	
impact	at	about	5:30	UT.	
	

Figure	5:	Cross	polar	cap	poten'al	for	northern	(top)	and	southern	
(bojom)	hemisphere.	All	three	PF	simula'ons	are	shown.	

	Cross	Polar	Cap	Poten'al	

The	cross	polar	cap	poten'al	
(CPCP)	was	modeled	by	finding	
the	maximum	and	minimum	
poten'al	for	both	the	northern	
and	southern	hemispheres	and	
the	difference	is	the	CPCP.		In	
figure	5	there	is	a	clear	trend	
between	precipita'on	and	
CPCP.	The	lower	the	
precipita'on	(and	conduc'vity)	
the	higher	the	CPCP.	Ohen	
CPCP	can	be	understood	as	a	
measure	of	the	flux	through	
the	magnetosphere	and	can	
give	some	indica'on	of	the	
reconnec'on.	

The	dayside	magnetopause	loca'on	was	studied	to	ascertain	the	effect	of	par'cle	
precipita'on.	Figure	6	shows	the	loca'on	of	the	magnetopause	on	the	sun	earth	line.	For	
the	PF=.01	case	the	loca'on	has	moved	away	from	earth,	with	the	PF=10	case	closest	to	the	
earth.	Increased	Ionospheric	conduc'vity	leads	to	magnetospheric	convec'on	being	
suppressed,	resul'ng	in	a	contracted	magnetosphere	which	brings	the	dayside	
magnetopause	loca'on	earthward.	

Magnetopause	loca'on	
	

Figure	6:	The	ten	
minute	averaged		
magnetopause	
loca'on	graphed	
for	all	three	PF	
simula'ons	for	
March	17,	2013.	
The	loca'on	
changes	on	'me	
scales	of	seconds	
to	minutes,	but	
the	ten	minute	
average	gives	the	
general	trend.	

Figure	7:	Magne'c	reconnec'on	rate	for	the	the	northern	hemisphere	(top)	and	southern	hemisphere	
(bojom).	Each	of	the	PF	cases	are	graphed	for	each	case.		

Figure	2:	Solar	wind	parameters	taken	from	the	ACE	
satellite	for	March	17,	2013		

Figure	8:	Depicts	the	
earths	magnetosphere.	
The	plasma	pressure	(pp)	
is	shown	in	the	x-y	plane,	
the	bowshock	can	be	
clearly	seen.	The	lines	
emana'ng	from	the	
earth	represent	the	
magne'c	field	and	the	
coloring	of	the	lines	
shows	the	E	parallel		
(Epar)	along	the	magne'c	
field	lines.		

Figure	1:	
proposed	
cause	and	
effect	chain.			


