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Long-GRB — collapse of a massive star
(Woosley and Paczynski)
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Neutron star merger

= Magnetic field amplification during the merger NS - NS

* The growth related to KH instabilities and turbulent amplification

Magnetic field can increase
Zrake and MacFadyen (13) upgto 105 G or more

Giacomazzo et al (09)

t=2.59 ms

o

log |B| [C]

4
Berger (12)
* The most popular progenitor associated P — ;
with sGRBs is the merger of compact R =11.34 ms
object binaries
NS-NS or NS - BH
12

Price and Rosswog (06)




Fireball model

FORMATION OF A GAMMA-RAY BURST could begin either
with the merger of two newtron stars or with the collapse
of a massive star. Both these events create a biack hole

with a disk of material around it. The hole-disk system, in X-RAYS,
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HYPERNOVA SCENARIO

Fireball model

FORMATION OF A GAMMA-RAY BURST could begin either
with the merger of two neutron stars or with the collapse
of a massive star. Both these events create a black hole
with a disk of material around it. The hole-disk system, in
turn, pumps out a jet of material at close to the speed of
light. Shock waves within this material give off radiation.
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Outline

Multi-wavelength correlations in afterglows
- Typical observations
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Multi-wavelength correlations in afterglows

- Atypical observations
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Outline

Multi-wavelength correlations in afterglows

- A weird observation
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Outline

Forward-shock model



Schematic
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Outline

Forward-shock model

+ On-axis outflow
- Synchrotron
- Inverse Compton scattering
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Outline

Forward-shock model

+ Structure jets

(Universal, Gaussian ...)
- Synchrotron
- Inverse Compton scattering



+ Double-jet

+ Gaussian jet

+ Universal jet

+ Veloc. and angular
distribution

Different Profiles
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Outline

Forward-shock model

+ Off-axis outflow
- Synchrotron
- Inverse Compton scattering

+ Isotropic materials

(cocoon, breakout, dynamical ...)
- Synchrotron
- Inverse Compton scattering
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Flux Density (mJy)

Typical Light curve
Isotropic material
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Outline

Summary



Summary

+  Multi-wavelength observations play an important role in determining the
physical processes, the nature of the central engine and constrain the density of the
circumburst medium and microphysical parameters.

+ More and early observations (Colibri < 20 s) become potentially more interesting
and informative, allowing afterglow models to be tested more rigorously.

+ We expect more electromagnetic counterparts from GW events (NS-BH and BH-
BH ?, possible exotic objects and mechanisms )

+ Multi-messenger (neutrinos, cosmic rays) detections help us to understand better
GRB:s.



