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Two	Shock	Structure



https://youtu.be/jA0v1Mh_Oq8

https://youtu.be/jA0v1Mh_Oq8


Balmer-dominated	Shocks
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• Narrow	Hα	–	collisional	excitations	of	
hydrogen	entering	the	forward	shock
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• Narrow	Hα	–	collisional	excitations	of	
hydrogen	entering	the	forward	shock	

• Broad	Hα	–	Charge	transfer	from	neutral	
hydrogen	entering	the	forward	shock	that	
exchange	their	electron	with	a	post-shock	
proton



Measuring	Global	Shock	Speed  
 

Results	from	Hovey,	Hughes,	and	Eriksen	2015
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Signatures	of	Efficient	CR	Acceleration
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Previous	Claims	of	Temperature	Equilibration	in	
SNR	0509-67.5
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SNR	0509-67.5	and	0519-69.0	Longslit	Locations



SNR	0519-69.0	Spectra



SNR	0509-67.5	FORS2	Spectrum



SNR	0519-69.0	SALT	Spectra



Comparing	Shock	Speeds	to	Broad	Hα	Widths



Constraining	CR	Acceleration	Efficiencies
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Comparison	to	Tycho’s	SNR

Smith	et	al.	1991



Comparison	to	Tycho’s	SNR

• Using	hydrodynamic	modeling,	Slane	et	al.	
(2014	)	concluded	that:	
– ≈16%	of	KE	has	been	converted	into	relativistic	
particles	

– ≈11%	of	these	particles	have	escaped	as	CRs	
– Diffuse	shock	acceleration	efficiency	of	26%
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Comparison	to	Tycho’s	SNR



Smith	et	al.	1991

Conclusions
• Bright	BD	shocks	are	regions	of	minimal	CR	acceleration	

efficiencies		

• SNRs	0509-67.5	and	0519-69.0	accelerate	CRs	with	
significantly	lower	efficiency	than	Tycho’s	Remnant	

• Further	work	needed	to	break	degeneracy	between	post-shock	
temperature	ratios	and	CR	acceleration	efficiencies


