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https://heasarc.gsfc.nasa.gov/docs/objects/heapow/archive/transients/gw170817.html
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Celestial object/phenomena that has been observed by the most 
amount of  satellites/detectors/telescopes at t= in history (~100) 
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(953 institutions, ~ 3000 co-authors)
(Abbot et al. 2017a)

Celestial object/phenomena that has been observed by the most 
amount of  satellites/detectors/telescopes at t= in history (~100) 
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L"#$ = 1.6 ± 0.6 x 10,-erg s23

(Abbot et al. 2017b)

GRB170817A…

E"#$ = 3.1 ± 0.7 × 10,8 erg

Atypical #1: Eiso y Liso very low    +
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Thanks Frédéric



(Abbot et al. 2017b)

GRB170817A…

Goldstein+ 2017

main peak 
+ 

soft tail
Atypical #1: Eiso y Liso very low    +
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Thanks Frédéric



Atypical #2: No X-rays until after 9 days.

(Abbot et al. 2017a)

GRB170817A…
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(Lazzati, DLC, et al. 2018)

GRB170817A…

Atypical #3: X, optical, and radio for up to ~2 years
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Thanks Frédéric



¿Is GRB170817A a new kind of phenomena?

GRB170817A…
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GRB170817A… (initial models) 

(Abbot et al. 2017b)

On-axis jet not favored (X-ray would be visible at t<hours)

(Salafia et al. 2017)

Scenario iv. Explosión isotrópica

Confusion between 
“structured” and jet+cocoon
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structured jet = jet+cocoon

GRB170817A… (initial models) 
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Thanks Fabio



GRB170817A… (initial models) 

Mooley et al. 2017
Gottlieb et al. 2017

Lazzati et al. 2018
Kathirgamaraju et al. 2018
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Successful            vs          chocked  



! (g cm-3)

Lazzati, DLC, et al. 2017a

GRB170817A… (jet+cocoon) 

3D sGRB over post NS-NS ISM
("#$%=10-3M⊙ , t=0.25s, D~1.5x1010cm)

(photospheric)

During the 17/08/17 gossip…

3D/2DRHD study of the prompt emission of the jet+cocoon of a sGRB
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Fermi’s light curve…
(θ)*$=30o, D~40 Mpc)



GRB170817A

After the 17/08/17 news…

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB

t90 = 2s

Eiso,K* = 1050 erg

Γjet = 5 (Γ∞=300)

θjet = 16º~sGRB

GRB170817A

~sGRB

GRB170817A

d = 40 Mpc

MCMC

(θobs , ϵe , ϵB , pe , nISM)

GRB170817A… (jet+cocoon) 

Lazzati, DLC, et al. 2018

3D

2D

vs observations
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After the 17/08/17 news…

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB
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GRB170817A… (jet+cocoon) 

Lazzati, DLC, et al. 2018

t90 = 2s

Eiso,K* = 1050 erg

Γjet = 5 (Γ∞=300)

θjet = 16º

Spherically radially 

decreasing ISM (~post NS-NS)



After the 17/08/17 news…

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB
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Jet 
+ 

Cocoon 
+ 

Seen off-axis

GRB170817A… (jet+cocoon) 

Lazzati, DLC, et al. 2018



After the 17/08/17 news…

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB
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GRB170817A… (jet+cocoon) 

Lazzati, DLC, et al. 2018



E"#$ = 3.1 ± 0.7 × 10-. erg

L"#$ = 1.6 ± 0.6 x 10-5erg s78

After the 17/08/17 news…

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB

(atypical #1 ✅)
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GRB170817A… (jet+cocoon) 

Lazzati, DLC, et al. 2018



GRB170817A… (jet+cocoon) 

Goldstein+ 2017

After the 17/08/17 news…

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB

~main pulse + soft tail (atypical #1 ✅ ✅)
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GRB170817A… (jet+cocoon) 

After the 17/08/17 news…

Θobs , ϵe , ϵB , pe , nISM

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB
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GRB170817A… (jet+cocoon) 

After the 17/08/17 news…

Radio @3GHz
(t=160 días)

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB

(atypical #3 ✅)
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GRB170817A… (jet+cocoon) 

After the 17/08/17 news…

3D/2DRHD+MCMC study of the afterglow of the jet+cocoon of a sGRB

@6GHz
(t=160 days)

Optical 
(t=160 days)

X-rays 
(t=160 days)

(atypical #3 ✅) (atypical #2 ✅)
(atypical #3 ✅)

X-rays after 9 days
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GRB170817A… (jet+cocoon) 

Still room for more fun:

Cocoon dominates…

Then jet dominates… 

Then cocoon dominates 
(again)? 

(Nissim + DLC)
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Thanks Nissim



Superluminal motion!

JET!
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! ≈ #

Mooley et al. 2018

Jet + cocoon 
(“sucessfull”)

Jet + cocoon 
(“failed”)

vs

GRB170817A… (successful or failed) 



Lazzati, DLC, et al. in prep 17 / 18

… we launch a 3D sGRB.

tmax 0.2 s = 106 cpu-h (~ 4000cpus x 1month) 

GRB170817A… (out of the oven results) 



Conclusions
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GRB170817A = sGRB (successful jet + cocoon  + seen off-axis)


