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High-o GRB Ejecta

Gao et al. (2024, arxiv e-print)
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Magnetic Bullet Stmulation

/lDSRMHD code (Kusafuka & Asano (2024))\

= 7th order MP7 (Suresh & Huynh 1997)
*3rd order SSPRK(3,3) (Gottlieb & Shu 1999)
AMR (Berger & Oliger 1984)

\-Moving Window (Mimica et al. 2004)
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Magnetic Bullet Afterglow

/Afterglow code (Kusafuka & Asano (2024))\

 Synchrotron & Synchrotron Self-Absorption
 Synchrotron Self-Compton & yy annihilation
*Klien-Nishina effect (SSC & Compton Y)

&Equal Arrival Time Surface (Granot 2005) /

4 Comparison to standard model )
Early phase: High luminosity for high-o

Middle phase: Flat or gradual increase

Late phase: long onset time for thick shell
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Semi-Analytic Modeling 1. Magnetic Acceleration

time = 00006300 s
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Semi-Analytic Modeling 2. Reverse Shock Timescale

. o, e . . 100
4 RS ignition condition N |

B2 4
€) 2 2
o §F FgomMpC

Zhang & Kobayashi (2005)

\_ Acceleration stops at RS ignition Y,

ta(og) ~ ta(0)(1 + o)~ 1/2

(- @® Thick shell model )

@® Thin shell model

— Giannios et al. (2008
RS radiation peaks at t, 1071 \L tannios et al. ( ) /
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Magnetization o
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Semi-Analytic Modeling 3. Coasting to Transition

4 Pressure balance at contact discontinuity )
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Semi-Analytic Modeling 4. Rarefaction Catch-up

BM solution (Blandford-McKee (1976))

a N
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Semi-Analytic Model of Magnetic Bullet Afterglow

/ Magnetic Bullet \ Well consistent with simulation results

r 4 EO == 1050, FO == 10, Og = 10, AO - Rdec/r()2~3
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Kusafuka & Asano (2024, arxiv e-print)

Shallow-decay...?

E;, = 10°2 erg, T, = 100,15 = 1 /cc
€. =1071, e =107%,f, =1,p = 2.2
Thick: A = 720 s (cf. Tgg of long-GRB)

thn: A=18s (cf. Tyq of short-GRy

Decaying index ~ 0.11
. Tang et al. (2019)
Timescale ~ 103 s

GeV/TeV GRB has no shallow decay

/ GRB model parameters \

4 X-ray shallow decay (obs) )

K Yamazaki et al. (2020)
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Kusafuka & Asano (2024, arxiv e-print)

Shallow-decay...?
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Evidence of Magnetic Acceleration...? Kusafuka & Asano (in prep)

Acceleration Phase: I « t1/3 « tobs

Roughly: Fgge o RT3 o £
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Summary

/ Magnetic Bullet

Irs Acceleration | Coasting | Transition | Deceleration

.

$1/3 $0 $=1/2 $=3/2

k tcst ttra tB M j

Kusafuka & Asano (2024)

MNRAS submitted qpﬂ -,

arxiv: 2408.10750

Very early

1eV afterglow is the best evidence for
magnetic acceleration

Thank you for your attention!! 13/13



