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Internal shocks

Narayan et al. 1992, Rees & Mészaros 1994
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Radiation mediated shocks
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Meészaros & Rees 2000, see review by Levinson & Nakar 2019
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Reconnection
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Briggs et al. 1999

Flux (photons - cm™. s™'. MeV™")

E’N, (erg-cm™2.s7")

10°

—_ —
O Io:

—
<:%>

GRB

iy T e Ty T 1T v
....._.‘37.
s e
R e
-
-
L
\ BATSE SDO
= BATSE SD1
- BATSE LADO :
o BATSE SD4 T
x OSSE W< 2
o COMPTEL Telescope >
- COMPTEL Burst Mode T
< EGRET TASC R

LA J

-
ﬁ—

lLLl A A LJLAAJI A A A LJLAIL A A A

0.1 1 10
Photon Energy (MeV)

spectrum

GRB 990123

Waxman and Bahcall 1997

p+v— A(1232) - 7" +n

T — ot

Vi

,u+%e+—|—ue+ﬂu

see review by Kimura 2022



(E? dN/dE

~ 21 —1 2 S -~ ICMART = IceCube
El/,b ~~ 60 T@V F2E"Y peak 300 10_7
’ ’ 1+ 7 ~= " PH.IS == MAGDISS ™™ IceCube-Cen2
—8
- 10 3COMP ™= pSYNCH
o | | ' | | | ' lc‘B 10~°
B - L e
_ w 10 S
T i
QII(D \ g 10—11 ,_~>“’.-— ol T "~,
= \ o ’
% --&- -IEMART - \ ?"3 10-12 . )é’,/ N \..\
% """"" L A Vi sk e i . //,/’,0’ \ ./"—'— -\‘\ ~..-"
S Ry 107 g /’K\ N
— ’ Bt
CAHREY Dot L4 N '~\~\
N ;].O P I Y ¢ o
f e i /
10~ i g \
Iﬁ . \\\
10—16 ’ | . .. \
f \
E_[GeV] 10-17 £ - e
0002 00 a0 0% 10t 10
E, |GeV]

Zhang and Kumar 2013

Pitik, Tamborra, Petropoulou 2021



100

Standard

lceCube results

100 300

100

Photospheric

' ! i
100 300 500 700

Aarsten et al. 2017

-

100

ICMART

|
. !

L | ]
100 200 30

Abbasi et al. 2022 (stacking analysis)

400



Our approach



(A) Prompt emission: stacking search with physical weights
(B) X-ray flares

(C) X-ray plateau emission
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(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights
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(A) Prompt emission: stacking search with physical weights

(Considering all sources)
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(A) Prompt emission: stacking search with physical weights

Epeak [keV]
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(Considering all sources)
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(A) Prompt emission: stacking search with physical weights

(Considering all sources)
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stacking search with physical weights

(A) Prompt emission

(Considering all sources)
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(A) Prompt emission: stacking search with physical weights

(Considering all sources)
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(A) Prompt emission: stacking search with physical weights

(Considering all sources)
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(A) Prompt emission: stacking search with physical weights

(Considering all sources)




XRT count rate (0.2-10.0keV) (s
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(B)-(C) X-ray plateau and X-ray flares
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High-energy Neutrino Emission from Short Gamma-Ray Bursts:
Prospects for Coincident Detection with Gravitational Waves

: : 1,2 1,2,3,4 . . 12 . 1.4
Shigeo S. Kimura ™ >3 , Kohta Murase 35 , Peter Mészaros >3 , and Kenta Kiuchi
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(B) X-ray flares

Flare, v=2
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100+

(C) X-ray plateaux
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Summary

Stacking Search, all GRBs

Catalog Hemisphere . Y =2
M Ploc Boo% M Ploc Boos
[ Gevenn 5 ¢ | [ GeV ecm=2 s~ g1 |

. 2.2 x 10~ 14 0.9 3.7 x 102 3.5 x 1011
i South 8.0 x 1071° — i 1.2 x 1010
o North 8.6 x 1014 . 5 e
g South 20 <10 — = Al 10 1"
o North 7.0 x 10~ 1° - . 41 % 10-11
e South L2 <10 — . 35 % 1010
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Future

Stacking North
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Some remarks

- Weighting GRBs is important
- X-ray flares/ Soft EE are promising
- GRB jets either are highly magnetised and/or are not able to accelerate protons to HEs

- GeV neutrinos (difficult) or TeV with IceCube 2
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