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y-ray bursts

The prompt emission



y-ray bursts
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Pair fireball
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Internal shocks beyond the photosphere - Spectra

oMy, T
2 3
1 I
te = 7]?)”66 I:Z ~ 111070 = B2 ——5 << tabs
syn 2,peak[keV]( +Z)

Ghisellini et al. 2000



Synchrotron vs Thermal emission
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Possible dissipation models R_..;; ~ 2c 0t Fz
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Looking for thermal components

multiple thermal and non-th. components
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Multi-wavelength approach
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the observed fluence
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Discovery of the ~ 10 MeV line
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Discovery of the ~ 10 MeV line
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Time-evolution of the MeV |
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Background
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Counts/s

Counts/s

Other monster GRBs
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Origin of the MeV line

1. Take a keV line and boost it to MeV —-> too fast SN ejecta

2. Take an annihilation line and boost it to MeV —-> small bulk LF

2.1 Slow shells in the internal shocks model
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2.2 Fast or a slow shell observed later on
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y-ray bursts
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y-ray bursts

the afterglow



Afterglow
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Photon index

GRBs at Very High Energies - the discoveries of 2019

MAGIC and H.E.S.S.

collaborations
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Flux (erg cm= s™)

Spectra
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y-ray bursts

The afterglow emission
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Flux [erg cm™2 s71]

GRB 221009A - BOAT
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y-ray bursts

Future



Future/now
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gravitational waves

high freq.
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ASD (Hz™?)

short GRBs & gravitational waves
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Summary



prompt emission

Flux (erg cm2 s™)

afterglow

laboratory for relativistic shocks
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