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Prompt emission and Progenitors
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Gamma-Ray Bursts (afterglow emission)
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Characteristic Strain
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Characteristic Strain
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Multi-messenger Astrophysics

Non-photonic signals + Electromagnetic counterparts

. | | @© Radio data (3 GHz) | © Radio data (3 GHz)
: | mm 6=10° n=25x10"*cm™3, E;x;, =6 x 10°0 erg mmm SBra=0.8, E(>By)=5 x 10°0 (By/0.4)>, n=0.03 cm~3, £5=0.003
’ m=m 0;=20°% n=10"°cm~3, E =1.5 x 10°! erg m— Vmax=3.5, E(>BY)=2 x 105! (By)~%, n=8 x 10> cm~3, £5=0.01
. d | — 6/=15° n=10"% cm~3, Eiso = 3 X 10°° erg (from Margutti et al. 2017) 100 ™ ® Cocoon model from Gottlieb et al. 2017

Example: GW{‘GRB 170817
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Gravitational waves

h, — linear , i S

8
. B r
s B & 4sbdll s el e 4 r 4
e A
o L N
LN
l4 - -
4 o 2 s 4
£ [4 : . 4
d £ .
) d 4 v a
¢ 2 r
r 2 - 4
p 2 ,
- - - /
g

h, — circular

= é ) 4 /
Linear Polarization

e o

Chanel: Animations for physics and astronomy



GW signal from a radiating point mass
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GW signal from a radiating point mass
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Initial conditions

(Mezcal Code: De Colle et al. 2012)
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Initial conditions

(Mezcal Code: De Colle et al. 2012)
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» Stellar striped envelope WR (Woosley & Heger 2006)

« AMR computational cylindrical box 2D: 40 x 40 cells
 Minimal size: 4e-6 cm

e Jets dominated by pressure
* |Initial Lorentz factor = 10
 Asymptotic Lorentz factor = 100
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Scenario tinj (s) | Energy (erg)
Successful jet 10 10°1
Successful jet 29 10°2
Failed jet 10 10°1
Supernova 1 10°2
Jet + Supernova 10 10°1




Jet dynamics
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Succesful jet - GW signal
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Detectability
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Detectability
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High resolution 3D simulation
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Jet dynamics
(simulations)

New implementation
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Estimation of GW signals during the jet propagation (not post-processing)

Amplitude Spectral Density (jet 1)
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Estimation of GW signals during the jet propagation (not post-processing)

Amplitude Spectral Density (jet 4)
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Conclusions

* A new generation of observatories will observe GW signals from GRB jets.
* The rate of detection by DECIGO and BBO may be 10GRBsyr-! Gpc™

o Jet parameters: injection time, L(t), velocity, size of GRB progenitor,

acceleration region, jet observing angle are strongly connected to the shape
of the GW signal.

 GW signal will provide unigue information about the early jet dynamics, the
progenitor and the physics of central engine.
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