
A	sta&s&cal	model	of	
Local	Group	SNRs		
[arXiv:	1605.04923]	

	 	 	 	 					Sumit	K.	Sarbadhicary	
	 	 	 						PITT-PACC,	University	of	Pi4sburgh,	USA	

		
	 	 	 	 				Carlos	Badenes	 					Laura	Chomiuk		

	 													Damiano	Caprioli				Daniel	Huizenga	



SN	delay-&me	distribu&on	from	SNR	surveys	

Badenes,	Maoz	&	Draine	(2010),	
Maoz	&	Badenes	(2010)	

2	

SN
	R
at
e	
pe

r	s
te
lla
r	m

as
s	

Delay	Time	[yr]	



SN	delay-&me	distribu&on	from	SNR	surveys	

Badenes,	Maoz	&	Draine	(2010),	
Maoz	&	Badenes	(2010)	

3	

SN
	R
at
e	
pe

r	s
te
lla
r	m

as
s	

Delay	Time	[yr]	

[Harris	&	Zaritsky	2009]	

Resolved	Stellar	Popula&ons	



Need	visibility	&mes	of	SNR	surveys	to	measure	
SN	rate	

Badenes,	Maoz	&	Draine	(2010)	
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SNR	sizes	 ISM	density	distribu&on	



Need	visibility	&mes	of	SNR	surveys	to	measure	
SN	rate	

Badenes,	Maoz	&	Draine	(2010)	

6	

Visibility	&me	≈	Sedov-Taylor	life&me	

SNR	sizes	 ISM	density	distribu&on	



MY	GOAL	
	

Es&mate	visibility	&mes	by	
simula&ng	an	SNR	survey	
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Model	should	reproduce	exis&ng	observa&ons	

Radio	luminosity	
func&on	of	M33	SNRs	
[Gordon99,	Chomiuk09]	
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Neutral	H	[Braun	‘12]	

Simulate	SNR	popula&on	in	the	measured	ISM	
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Parameters	

1.  SN	Rate	

2.  HI	Scale	Height	

3.  Electron	acceleraMon	
efficiency	

Neutral	H	[Braun	‘12]	
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Simulate	SNR	popula&on	in	the	measured	ISM	



Neutral	H	[Braun	‘12]	
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CC	SNRs	follow	star-forma&on	
FUV	+	IR	
[Gil	de	Paz	07,	

Dale	‘09]	

Simulate	popula&on	of	SNRs	in	the	measured	
ISM	of	M33	
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Type	Ia	follow	stellar	mass	

R-band	
[Massey	‘06]	

Simulate	popula&on	of	SNRs	in	the	measured	
ISM	of	M33	

Neutral	H	[Braun	‘12]	



Neutral	H	[Braun	‘12]	
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Simulate	SNR	popula&on	in	the	measured	ISM	

SNR	radio	light	
curve	
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Resonant/non-resonant	
streaming	instabilites	

[Bell78,	Bell04,	Amato&Blasi09,	Caprioli&Spitkovsky	
’12a,b,c]	

Simulate	SNR	popula&on	in	the	measured	ISM	

SNR	radio	light	
curve	



Neutral	H	[Braun	‘12]	
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Simulate	SNR	popula&on	in	the	measured	ISM	
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M33	SNR	catalog	constrains	our	model	
parameter	space	
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M33	SNR	catalog	constrains	our	model	
parameter	space	
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M33	SNR	catalog	constrains	our	model	
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Remake	SNR	popula&on	
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We	obtain	a	data-constrained	es&mate	of	SNR	
visibility	&mes	
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We	obtain	a	data-constrained	es&mate	of	SNR	
visibility	&mes	
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Sedov-to-radia&ve	
transi&on	limited	

Detec&on-
Limited	



Towards	a	Local	Group	DTD…	
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Daniel	Huizenga’s	
poster	



Summary	
Our	model	can	reproduce	the	radio	luminosity	
func&on	and	predict	visibility	&mes	of	an	SNR	

survey	

Next…	SN	rates	and	delay-&me	distribu&on	in	the	Local	
Group	galaxies	
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Back	up	slides	
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DTD	of	Type	Ia	SNe	from	SN	surveys		
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Model	SNR	popula&on	
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Neutral	H	[Braun	‘12]	
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Distribu&on	of	Kine&c	energies	

Simulate	popula&on	of	SNRs	in	the	measured	
ISM	of	M33	


