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Introduction



BNS merger /sGRB /kilonova

Inspiral Dynamical Accretion Remnant

Short GRB
X-ray/radio
precursor?

A
GW “chirp” GW:s from remnant NS?

' r- process

: \ [
l ms magnetar‘ a-

NS)

Phase

X-ray extended

44

s s 2?

8 emission/plateau Neutron BiQe

Y .

g pfe(ali;)sor kilonova J Red Radio
2 kilonova transient
=

o

o

Signal

A

-
P

Event

Seconds Milliseconds 10ms  100ms Minutes-hours  Hours-days  Days-weeks Months-years

Fernandez & Metzger 2016

GW 170817 (e.g. Abbott et al. 2017a, Kasliwal et al. 2017)

— BNS mergers cause GW emission, sGRBs and kilonovae.



Late-time emission of sGRB

. Canonical sGRB :

Short activity of central engine

— prompt emission + afterglow
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Our approach

Based on prolonged engine activity model,

- Prediction of another observable phenomena by neutrino
. Constraining on physical quantity of sGRBs

- Especially dissipation radius & composition of jet

— Test the model
Constrain

Calculation
In this work

Theory: Prediction: Observation:
Plfolonge.d. The Number of lceCube,
engine activity Neutrino Signals
model GenZ2

N

v




lceCube

lceCube : Neutrino Observatory @ the South Pole

detecting astrophysical v with ~ 10%eV

lceCube-Gen?Z : Future plan, ~ b times sensitivity

lceCube has already detected many events.

Sources ?

50m

A

Digital Optical
Module (DOM) 2450 m
5,160 DOMs

{5}

Cube ||/
tector| |
Ul
Antarctic bedroc

[ceCube-Gen?2 Collaboration+ 2020



Constraint on GRBs
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No association of GRBs and v (e.g. IceCube+15, 17, Abbasi 2022).

but

they are cosmological GRBs

— Local sGRBs are not strongly constrained.
They would associate with GWs. (d; < 300 Mpc, O5)






The model : Cocoon photons
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Neutrino
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Calculations

Dissipation
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Results & Discussion



Timescale and v production rate

Cooling and acceleration of proton
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Detectability & I' dependence
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Operation time
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— highly probable to find v signals in 13 years (IceCube : 20, Gen2 : 30)
- rgz, and number of proton in jet

will be constrained by observation in the future. 16



Choked-jet events

Some prompt jets are choked by ejecta (Moharana & Piran 17),

but prolonged jets may break out. (Matsumoto & Kimura 18)
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- Detection is the direct evidence of prolonged engine activity.
- But difficult to find by EM — GW/v association is important.

. choked/successful ~ 0.5 (Sarin +22) — possible in ~20 years

17



Summary

- We calculated neutrino emission from sGRB
considering the prolonged jet model and cocoon photons.

- Neutrinos are efficiently emitted with Extended Emission ¢~ 1025 s)

- 0.1 neutrino will be found from 1 sGRBs
at d, ~ 300 Mpc ~ detection horizon of LIGO/VIRGO/KAGRA O5.

- It is highly probable to detect neutrinos
from sGRB in 13 years. (IceCube : 20, Gen2 : 30)

- Dissipation radius and composition of prolonged jet will
be constrained by comparing the observation in the future
with the prediction in this work.

GW/neutrino association is important to detect choked-jet

events and prove the model of prolonged engine activity. '8
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Temperature of cocoon

T... - Cocoon temperature (Kimura+19)
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Also we considered

- Synchrotron cooling of 7 (f,,, )

.- Synchrotron cooling of u (f

. flavors of v & v oscillation (N
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Cosmic-ray distribution
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t & M cooling
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Neutrino oscillation
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Secondary distribution

muon-neutrino
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Time scale of pion, muon
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log1o(t'~1/s71)
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Comparison of IC with Gen?2
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Estimation of Operation time
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Duration dependence

COCth.I‘

Not enough duration = r; . < R.,. = ¢
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GRB211211A : long GRB with kilonova
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Comparison with IlceCube analysis

Analyzed GRBs are cosmological (z ~ 1-2)
— |If the result is apply z~ 1-2,

fluence become 100 times smaller.
— [t Is consistent.

Resultant spectrum Upper limits
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EM observation of choked-jet

Prompt jet is choked.

— No prompt emission

— gamma-ray Is not strong.
— |t's difficult to find.

Prolonged jet break out
— Extended, Plateau emission
— |t's blight in soft X-ray.

. XRT and others ;: FOV Is small.
. MAXI (FOV: 7.3 x 1072 str) cannot follow up

. SwWift/BAT (FOV: 1.4 str): energy range is hard X-ray.
— Future wide-field X-ray monitor is necessary.
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