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SCIENCE and METHODS

Central engine, jet launching, jet structure
- numerical simulations
- semi-analytic modelling

* Prompt emission
- trigger (Swift, AGILE, INTEGRAL, EP, SVOM)

- modelling and interpretation (semi-analytical code, derivation of physical
parameters)

« Afterglow emission
- follow-up (from radio to TeV)

- modelling and interpretation (semi-analytical code, derivation of physical
parameters, jet properties, surrounding medium, particle accelerations)

- SN/KN associated to GRBs

« GRB populations
- codes for population synthesis (z-distribution, connection with SFR)
- applications to future facilities (CTAO, ASTRI, THESEUS, HERMES,...)

* Environment
- codes for photoionization

 GRB impact on planet habitability, Machine learning/Al,...



Riccardo Ciolfi @O0APd

GRB jets from BNS mergers

end-to-end modeling from inspiral to jet afterglow emission
building the first self-consistent description directly combining simulations at different scales

JET BREAKOUT AND PROPAGATION (~1 s) QUASI-BALLISTIC EXPANSION (~10 s)
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https://arxiv.org/pdf/2601.08714
https://ui.adsabs.harvard.edu/abs/2025MNRAS.540.1345P/abstract
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LMl Prompt emission

e emission line at around 10 MeV in GRB 221009A

2 Fi A0 I Ul R

LR LI I UL
10! 102 103 104

0
Energy [keV]

precursor precursor blastwave main event
ejecta & ejecta & gamma-rays
@ @ e ® o o ©
o ® e O o O
s® © °o °
O I—
O @ ® o O
o ® o
o o o ©
Q O ° e O
(. ) e o o
(a) external medium |(b) (c)
illumination phase main event blastwave
® Q
o 9 o V>
® ° @
® | 3 ® LHAASO
® ® JU> afterglow
O O ©
o NI
o ® o

(d) ()
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https://arxiv.org/pdf/2601.14257

@OAB

Prompt emission

Acceleration mechanism and radiative process

Low-energy (~keV) break in prompt Presence of thermal relativistic particles
spectra: testing internal shocks scenario accelerated in internal dissipation
Synchrotron model x/d// | i
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X-ray FLASHES

and their connection to GRBs
EP241021a: follow-up in radio band of fast X-ray transients detected by Einstein Probe

Modelling of their properties, based on
LDS the leading models like off-axis GRBs or
dirty fireballs.

Gianfagna, Piro, Bruni, Thakur et al., 2025, A&A, 703, 92



https://www.aanda.org/articles/aa/pdf/2025/11/aa55450-25.pdf
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Radio follow-up of GRBs at z > 6, afterglow modelling and comparison with low-z GF
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High-redshift GRBs

MW (and radio) follow-up

(@OAB,IAPS,0AS)
GRB 240218A at z=6.782
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https://www.aanda.org/articles/aa/pdf/2025/03/aa52748-24.pdf

@OAB (et al.)

High-redshift GRBs

MW follow-up and polarization
GRB 240419A at z=5.178: the farthest optically polarised afterglow

Swift/BAT + early time follow-up from the ground and polarimetry observations
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https://www.aanda.org/articles/aa/pdf/2025/11/aa55757-25.pdf

VLBI observations from 40 to 262 days, measure of the projected size

Radio follow-up

constraining the size and the expansion rate of the blastwave of GRB 221009A
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@OAB & OAS


https://www.aanda.org/articles/aa/full_html/2024/10/aa48524-23/aa48524-23.html

L. Nava@OAB and MAGIC Collaboration

Very-high energy afterglow emission

MAGIC detection of GRB 201216C atz= 1.1
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MAGIC Collaboration, 2024, MNRAS, 527, 5856



https://academic.oup.com/mnras/article/527/3/5856/7326795?login=false
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L. Nava@OAB and MAGIC Collaboration

Very-high energy afterglow emission

MAGIC upper limits

GRB130701A, z=1.155 GRB131030A, z=1.295
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MAGIC Collaboration 2025, A&A, 700, 96



https://www.aanda.org/articles/aa/pdf/2025/08/aa55468-25.pdf
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Very-high energy emission with AGILE

AGILE Team @IAPS

transition from prompt to afterglow: coexistence of MeV and GeV-TeV emissions
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Magnitudes (AB)

GRB/SN connection

GRB 180728A and SN 2018fip at z=0.117

Seconds after Burst Trigger

@QOAS + OACN
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https://ui.adsabs.harvard.edu/abs/2026arXiv260104179R/abstract

@IAPS

GRB environment

X-ray spectroscopy of GRB environments throughout a physically accurate modelling of the photoionisation

° MW Star-forming regions 1
e M33 Star-forming regions
* Spiral ISM
A Elliptical ISM ]
Irregular ISM .
Globular cluster medium - . .
Galaxy cluster medium - Highly variable and large
WHIM filament 1 . .
----------- =107 o ) GRB flux into circumburst
- | environment requires
proper time dependent
; modeling (Luminari et al.
2022)
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Dense gas within star-forming regions photoionised by embedded GRBs

Thakur, Piro, Luminari et al. 2026, Nat Astron (in press)



https://arxiv.org/pdf/2601.07919
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@OAB, @OAB+IASF

Population synthesis models

Applications to GW detector and THESEUS, CTAO, ASTRI, HER
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GRB rate / Cosmic Star FR

MES (and COSI in progress)

Long GRBs
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https://www.aanda.org/articles/aa/pdf/2023/12/aa47298-23.pdf
https://iopscience.iop.org/article/10.3847/1538-4357/ac6e43/pdf

The Impact of GRBs on Exoplanetary Habitability

Galactic Habitable Zone (GHZ) and its evolution through cosmic times
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Spinelli, Ghirlanda et al., 2021, A&A, 647, 41

Review paper: Spinelli & Ghirlanda 2023
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https://www.aanda.org/articles/aa/pdf/2021/03/aa39507-20.pdf
https://ui.adsabs.harvard.edu/abs/2023Univ....9...60S/abstract

@QOAS+IAPS

Machine Learning and GRBs in AGILE data

Development of Al models based on Deep Learning for GRB detection and localization using
AGILE satellite data

* First approach: GRB detection and localization using tracker count maps
(Parmiggiani, Bulgarelli, Fioretti et al., 2021, ApdJ, 914, 67)

* Recent studies (Parmiggiani et al., 2023, ApdJ, 945, 106; Parmiggiani et al., 2024, ApdJ, 973, 63):

 GRB detection from anti-coincidence system light curves

 Anomaly detection and background estimation driven by satellite orbital parameters


https://ui.adsabs.harvard.edu/abs/2021ApJ...914...67P/abstract
https://ui.adsabs.harvard.edu/abs/2023ApJ...945..106P/abstract
https://ui.adsabs.harvard.edu/abs/2024ApJ...973...63P/abstract

Involvement In international projects

FACILITIES COLLABORATIONS/PROPOSALS FOR FOLLOW UP
Swift e Stargate
CTAO « CIBO
MAGIC « GRAWITA
ASTRI « ENGRAVE
SOX  Radio
LSST « VHE

Einstein Probe
Einstein Telescope
COSI

NewAthena
THESEUS

eXTP

HERMES

COSI



prossimo congresso hazionale?



