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ガンマ線バーストの
散乱モデルと

GW170817/GRB 170817A
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~	1050 – 1051 erg
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<	1	ms
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~	102 Gpc-3 yr-1
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< 1053 erg
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~	106 cm		→	~	0.1	ms
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~	10	- 103 Gpc-3 yr-1
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~	0.1	- 10	Gyr

(e.g.,	Berger	14)
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Short GRB = Binary NS Merger?

NS

NS
short
(<	2	s)

Long

Bhat+	16



GW170817/GRB 170817A Abbott+	17
Goldstein+	17
Savchenko+	17

OP<a ~	2	s

<a( ~	1.7	s
5$�¢¬�° ~	5	i 1046 erg

¤°��¢¬�° ~	185h62	keV
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Off-axis Emission
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Ioka &	Nakamura	01,	17
Murguia-Berthier+	17b,	
Abbott+	17,	Kim+17,	
Lamb	&	Kobayashi	17,	
Granot+	17



Off-axis Emission
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Wang+	17

Ioka &	Nakamura	01,	17
Murguia-Berthier+	17b,	
Abbott+	17,	Kim+17,	
Lamb	&	Kobayashi	17,	
Granot+	17
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Amatib��.q�«°¡�®¨Q£°�¡YGs~
Ep ~	100	keV�5$�UFx{�R0��ps²

Ioka &	Nakamura	01,	17,	
Murguia-Berthier+	17b,	
Abbott+	17,	Kim+17,	
Lamb	&	Kobayashi	17,	
Granot+	17

Murguia-Berthier+	17b,	Zhang+	17

Nagakura+	14,	Murguia-Berthier+	14,	17a

Kasliwal+	17,	Gottlieb+	17,	Bromberg+	17

Troja+17,	Margutti+	17,	Haggard+17,	Hallinan+	17,	
Alexander+	17,	Mooley+	17,	Ruan+	17,	Lazzati+	17



Scattered Prompt Emission
SK,	Ioka,	Kashiyama	&	Nakamura	17
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Spectrum
¡©�®6��� Ep�on-axis�����K* (Ep <	1MeV)

SK,	Ioka,	Kashiyama	&	Nakamura	17



Luminosity & Duration
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tdur : Intrinsic	engine	activity	timescale
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Scattering Conditions (relativistic)
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→	Photosphere	model
or	internal	shock	model
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Implications to GW170817/GRB 170817A

Tdur ~	2	s

ΔTlag ~	1.7	s

Eiso ~	5	i 1046 erg			

θv <	36g
Scattering	model
(relativistic)
tbr ~	tdur ~	0.1	s	(>>	tj)

Liso ~	1051 erg	s-1

Γj ~	η ~	100

Γc ~	1-10

rsc ~	1012 cm
Mej ~	10-8 - 10-6 Msun

→	Photosphere	model
or	internal	shock	model

GW170817/GRB	170817A

Wang+	17



Summary
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