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Geocoronal	Solar	Wind	Charge	Exchange	



Geocoronal	Solar	Wind	Charge	Exchange	and	the	eROSITA	orbit	
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Interstellar	Medium	is	flowing	
through	our	solar	system,	

and	we	can	see	it	with	eROSITA!	
(as	will	be	shown	later)	

Solar	Wind	Charge	Exchange	in	the	Heliosphere	

https://www.universetoday.com/65343/what-galaxy-is-the-earth-in/	

Heliosphere	

http://antwrp.gsfc.nasa.gov/apod/ap020210.html	



eROSITA	on	SRG	is	the	first	ever	
instrument	to	observe	the	
X-ray	sky	from	outside	the	

Earth	exosphere	(!)	

It	has	already	completed	four	
all-sky	surveys	(`eRASS‘),	
starting	at	solar	minimum	

The	data	provide	an	
unprecedented	opportunity	

①  to	obtain	a	clear	view	
of	the	sky,	not	affected	by	
geocoronal	X-ray	emission	

②  to	study	heliospheric	X-ray	
emission	

Sun	

Earth‘s	exosphere	in	Ly-α	
(Kameda	et	al.,2017)	

Moon	

and	the	eROSITA	orbit	Geocoronal	Solar	Wind	Charge	Exchange	



world	map	
in	equirectangular	(equatorial)	projection	

(for	illustration	of	the	projection)	



eROSITA	All	Sky	Survey	(eRASS)	

0.2	–	2.0	keV	eRASS1	map	
in	equirectangular	(ecliptic)	projection	
hightling	low	surface	brightness	features	
(only	‚eROSITA_DE	hemisphere‘	displayed)	

all	eROSITA	scans	go	exactly	
over	the	ecliptic	poles	

each	360°	scan	takes	
exactly	4	hours	(`eROday‘)	

equirectangular	projection:	
Ø  all	scans	exactly	along	y	axis	
Ø  constant	speed	along	y	axis	
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2019	Jul	02	

near	solar	minimum	 near	solar	maximum	

2023	Apr	20	

Druckmüller	et	al.,	http://www.zam.fme.vutbr.cz/~druck/eclipse/		
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X-ray	triangulation	



The	eROSITA	data	indicate	that	

Ø  there	are	well	localized	emission	
regions	in	the	solar	system	
which	do	not	orbit	the	Sun	

Ø  they	are	distributed	symmetrically	
to	a	line	passing	through	the	Sun	
and	exhibit	a	strong	concentration	



X-ray	signal	from	the	
„Helium	focusing	cone“!	
	
à	it	would	have	been	
possible	to	discover	the	
Helium	focusing	cone	with	
only	the	eROSITA	data!	



Ringuette	et	al.	2021	

He	



H	

Ringuette	et	al.	2021	



		
	

-  Local	Interstellar	Medium	(H	+	He):	
	distribution	assumed	to	be	valid	for	2020-2021	

	

-  Solar	Wind	
-  almost	no	data	on	solar	wind	ions	available	for	eRASS	3	

-  proton	density	and	velocity	taken	as	a	rough(!)	proxy	
-  only	measurements	from	one	location	(SOHO)	used	

-  persistent	solar	wind	flow	for	one	solar	rotation	assumed	
-  ecliptic	plane	used	as	symmetry	plane	(7.25°	tilt	of	solar	rotation	axis	neglected)	
-  latitudinal	dependence	only	estimated	(cos6b)	

	

Caveats:	



+	 =	

He	distribution*	

*Ringuette	et	al.	2021	

H	distribution*	 He	+	H	distribution	for	simulation	

Distribution	of	interstellar	He	and	H	

distribution	changes	with	solar	activity					(not	considered	in	the	simulation)	
symmetry	line	tilted	by	-5.6°	to	ecliptic	plane	(considered	in	the	simulation)	



(displayed	with	1	day	time	bins)	

SOHO/CELIAS/MTOF	

ACE/SWICS/SWIMS	

proton	density	[cm-3]	

proton	velocity	[km	s-1]	

He	velocity	[km	s-1]	

proton	thermal	velocity	[km	s-1]	

He++	velocity	[km	s-1]	

He++	thermal	velocity	[km	s-1]	

C6+/C5+	charge	state	ratio	

O7+/O6+	charge	state	ratio	

O8+/O6+	charge	state	ratio	

Fe(6-10)	average	charge	state	

Fe/O	element	ratio	

p	density	*	velocity	[109	cm-2	s-1]	 Solar	Wind	Measurements	
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