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Recent	self	consistent	numerical	simula1ons	
report	“successful”	SN	explosion	
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Especially	in	heavier	progenitor	
models	(>15-20Msun(?)),	

the	SASI	ac1vi1es	are	considered	to	
play	important	roles,	

some1mes	to	aid	the	explosion.	

Melson+,	‘15	

Background	



! Progenitor:	15.0M"	(WW95)	

! 1283cells*9	Level	nested	structure	
																							({x,y,z}∈[-7500,7500]km,	dxmin~450m)	
! EOS	:	HS(SFHx,	DD2	&	TM1)	(Hempel+,'12	&	Steiner+,'13)	

Numerical	Setups	

We	performed	3D	full	GR	gray-neutrino	transport	simula1ons	
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Gµν = 8πT µν

KT+,’12,	arXiv:1605.09215		
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Gravita1onal	wave	emission	

TM1	(s1ff	eos)	 SFHx	(sos	eos)	

This	emission	is	localized	at	10<R<20km	KT+,’16,ApJL,	829,	14	
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Mechanism	of	low	frequency	GW	emission	
L=2	core	deforma1on	
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˙ M (R = 20km)

KT+,’16,ApJL,	829,	14	

For	more	basic	GW	emission	mechanisms,	
Kotake	&	Kuroda,	“Handbook	of	supernovae”,	in	press	



Coherence	of	GWs	and	Neutrinos	
due	to	the	SASI	downflows	

Due	to	the	violent	SASI	downflows,	Rν	oscillates.	
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Fig. 1.— 上：z軸方向への重力波振幅（黒線）とHKでの反電子タイプニュートリノ数カウントレー
トNν（赤線）。下：重力波のスペクトル進化、赤線は dNν/dF = 5

Coherence	of	GWs	and	Neutrinos	
due	to	the	SASI	downflows	
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635Hz	--	TM1	
671Hz	--	DD2	
681Hz	--	SFHx	

SASI	origin	

To	link	GW	spectrogram	with	EOSs	
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Gravita1onal	wave	emission	

TM1	(s1ff	eos)	 SFHx	(sos	eos)	

This	emission	is	localized	at	10<R<20km	KT+,’16,ApJL,	829,	14	
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Summary	&	Open	ques1ons		

• Numerical	predic1on	tells	that	we	may	decipher	SN	
evolu1on	(in	some	phases)	through	GW	and	Neutrino	
observa1ons.	
• To	put	some	constraints	on	EoS,	we	should	focus	on	late	
phase	Tpb>~300ms	1ll	explosion	phase	(from	our	limited	
number	of	models),	but	it	s1ll	requires	systema1c	study	with	
various	progenitor	models.	


