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Off-axis, low-luminosity population
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Most are off-axis event.

.« Low-L events may not be

. sidentified because of unknown-z.
... -Then, GW & EM observations will
|, increase a number of the NS-NS

merger origin y-ray transients.
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Scattered emission

Scattering in GRBs as a mechanism

| to make wide-angle emission.
\/ Nakamura 98
| n Eichler & Levinson 99
| Arah SK, loka & Nakamura 15
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Scatterers
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relativistic scatterer
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Activities

"prompt emission
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*plateau emission



Engine activities
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Tyuwr ~ 0.1 —1 sec

Extended emission

Liso ~ 1017 — 105Oerg g1
Tiur ~ 10° — 10° sec

Plateau emission

Liso ~ 107 — 1047erg g1
T ~ 10* — 10° sec

SK, loka & Sakamoto 17



Conditions
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* Emission region r,, <r,<rg
" Optical deptht,~ 1

Conditions

Prompt

emission
FEieo ~ 105lerg
taur ~ 1 sec

Extended

emission
FEiso ~ 10°terg
taur ~ 10? sec

Tph ~

LisoUT

drmype3nly

Plateau

emission
Fiso ~ 10°%erg

tdur ™~ 10* sec
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Isotropic radiation energy
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Isotropic radiation energy
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Isotropic energy E;,(0,)/E;s,(6,=0)

Prom pt emission (relativistic scatterer)
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Isotropic energy E;,(0,)/E;s,(6,=0)

Prom pt emission (relativistic scatterer)
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Prom pt emission (sub-relativistic scatterer)
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Scattered plateau emission
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Detectablllty
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Summary

GW observations will increase a number of NS-NS
merger origin low-luminosity gamma-ray transients
will be increased in near future.

*Scattering in short GRBs could wide angle emission
with luminosities ~ 10 - 10 erg s! for prompt and
extended emission, and ~10%3 erg s1 for plateau emission.

*The detection of the scattered emission could give
constraints on the properties of the jet and the cocoon.






Surrounding materials

—8
Relativistic component Me~107"Mg? T'e ~1-10

Sub-relativistic component M; ~ 107°Mg  Bej ~ 0.4

Merger ejecta profile
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Constrained | Not constrained
by afterglows : by afterglows

Jet-cocoon
boundary N\ -
in our model GRB 170817A\

N\ 73

Scattered emission —:
(40=0.25, 0,=1.01;") ]
| |

5 10 15 20 25 30 35

Angle 0 [degree]



Surrounding materials

Cocoon is formed during the jet propagation.
Relativistic component Me ~10"°Mg?lc ~1—10

Sub-relativistic component Me; ~ 107 * Mg Bej ~ 0.4
(loka & Nakamura 18)
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