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Prompt emission - observational features
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Prompt emission - observational features
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Afterglow - observational features
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(GRB151027A — Nappo et al. 2017)
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Prompt emission - theory: relativistic bulk motion
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Prompt emission - theory: energy dissipation

Internal shocks
(Rees '78 , Rees & Meszaros '94)
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Prompt emission - theory: energy dissipation

Magnetic reconnection
(e.g. Zhang et al. '11)
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Prompt emission - theory: energy dissipation

Optically thin dissipation
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Prompt emission - theory: synchrotron emission?
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(v = low-energy spectral index)
(Ghirlanda et al. 2003)
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Prompt emission - theory: synchrotron emission?

Possible ways out, e.g.:

e marginally fast cooling (e.g. Daigne et al. 2010, Ravasio et al. 2017,
Beniamini et al. 2018)

e inverse compton losses in Klein-Nishina regime (e.g. Daigne et al.
2010)

e geometrical effects?
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Prompt emission - theory: energy dissipation

Subphotospheric dissipation
(Rees & Meszaros '05)
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Prompt emission: subphotospheric dissipation?
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Central engine: BH + BZ-type mechanism
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Central engine: proto-magnetar + spin-down
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Thus progenitors are GW emitters

Massive star collapse Compact binary merger

Long GRBs Short GRBs
(established through supernova (still not established!)
association!)
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Afterglow - theory: the external shock paradigm
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Afterglow - theory: the jet dynamics
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I
Afterglow - theory: the jet dynamics

~ 50% of GRB afterglows (Wang et al. 2015) agree with the standard
external shock predictions.
What about the other half? Missing ingredients?
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Jet interaction with the ambient material
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Jet interaction with the ambient material
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Outflow structure: core, cocoon, velocity profile
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Outflow structure: impact on prompt emission

Angular energy and velocity structure 4+ beaming
Non-trivial dependence of luminosity, energy, duration and spectrum on
the viewing angle
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I
Jet structure: spectral energy correlations
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Jet structure: GRB luminosity function
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Outflow structure: impact on afterglow emission

Angular energy and velocity structure
Modified afterglow light curves (see e.g. Rossi+02,04)
Non-trivial jet dynamics, especially during side-expansion phase (see
e.g. Kumar & Granot 2003)

Radial velocity structure
Effective energy injection in the external shock — non-standard dynamics
(see e.g. Gill & Granot 2018)
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I
GRB 170817A outflow structure: afterglow light curves
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Gravitational Waves & GRB Open Questions
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Gravitational Waves & GRB Open Questions

masses, spins
& rate

(Abbott et al. 2017a)
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Gravitational Waves & GRB Open Questions

[see M. Arca Seqda's talk]
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Gravitational Waves & GRB Open Questions
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Gravitational Waves & GRB Open Questions
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Gravitational Waves & GRB Open Questions
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Gravitational Waves & GRB Open Questions
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Gravitational Waves & GRB Open Questions
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NS
“Coherent” GW + EM approach

GW ssignal | Numerical simulations Physical models | GWsignal ~Observ.

(intrinsic) (extrinsic)

(fitting formulae)

Merger
dynamics

time-dep.
elevation
& extinction

(prior)

- detectability
(priors)

(Salafia et al. 2017b)
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“Coherent” GW + EM approach
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Thank you!
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Backup slides — hic sunt leones
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Prompt emission - “spectral — energy” correlations
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