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RS Oph Novae — 2021’s outburst e “Frees W
Proton acceleration in the nova shock ; ’ . ’ 1
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Fairly flat spectral index of -0.36 on the western lobe, and -1.15 on the eastern and core.
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Marcote et al. (2019, ApJL, 876, L14)



The first NSB merger: GW 170817
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Ghirlanda et al. (2019, Science, 363, 968)
Structured jet successfully broke through the ejecta
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Narrow (6. = 3.4 £ 1°), and energetic
(Biso = 2.5 X 10> erg) jet, with a
viewing angle of ~ 15°.
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Expansion and/or proper motion -> viewing angle


The BOAT: GRB 221009A .

The Brightest Of All Time

Detected > 1 TeV.

First clear evidence for a (IC) component beyond
synchrotron emission in the GRB afterglow, with

comparable power.

Reverse and forward shock contribution in the
early radio afterglow.

We observed 40-261 d post-burst.

Swift’s scattered rings
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First direct proof of apparent superluminal motion in GRB 030329 (Pihlstrom et al. 2007)



Swift's X-ray image of GRB 221009A shows circular rings around the gamma-ray burst. Dust in the Milky Way scattered the x-ray emission of the gamma-ray burst, creating the rings (Tiengo et al. 2022).


The BOAT: GRB 221009A
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Time after explosion [days] Ciarratana et al. (2024 & in prep)

10

2

3



SKA—LOW

THE SKA'S LOW-FREQUENCY TEL EuCUjE g

. LOCATION:

AUSTHALIA

: FREGLIENEY HANGE i

MIAMANA 5[3 I\/IHZ—

s § 131,072
A MA ANTENNAS

i 'I' 'i’ SFREAD ACROSS 512 STATIEINS -

' .H MAXIMUM BASELINE:. -

~BBkm

Benito Marcote (marcote@jive.eu)

W\ 350 I\/IHz

SKA—MID

: THE SKA'S MID- FF!EGIUENCV TELE SCOPE

, ECE?TﬁTH AFF%’ICA .

FREGUENCY RANGE:

MW 350 MHz—

fn’”u‘"f WWA.15.4 GHz ©

: WWITH A GOAL OF 24 GHz

T DD T
290 00y DISFES
: @@@

lINCLUD[NG 64 MEERKAT DISHES)

: @H@ MAX[MUMEASELINE:.-

150km . -



GRBs in the SKA era
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From ~ 30% of radio detections to almost 100%. Plus constraints on expansion and proper
motion (structure and geometry) with SKA-VLBI
Giarratana et al. (in prep) & adapted from Ghirlanda et al. (2013)
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Take home messages V)
The radio domain can significantly contribute to the high energies and particle physics!
VLBI at gigahertz frequencies is key to characterize a significant fraction of transient events.
With SKA we will be able to detect and follow up most of the reported GRBs

Measuring the afterglows would allow us to have a detailed and direct evolution of their reverse
and forward shocks, plus the cocoon/jet interaction.
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The BOAT: GRB 221009A
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(Giarratana et al. 2024, Giarratana et al. in prep)
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