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If GW/GRB 170817 had a standard jet (J;
P(< b =10°) = 1.5%

~ 10 deg)
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Isotropic blast wave Alternatives
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Off-axis jet

Isotropic blast wave

Alternatives + Modifications

Solve the probability
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Off-axis jet

Isotropic blast wave Ol'lgll'l of structure
Solve the probability S
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Ejet < Eejecta Pereeor Ejet < Eejecta
Choked jet Structured Jet
(not sucessful) (sucessful)
Wlth some Je:t’(si 'head & contact
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In both cases the radial or angular structure
may be due to the interaction of the jet head e
with the merger ejecta discontinulty
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Polarization
[Rossi+2004 ... Gill & Granot 2018; Nakar+2018; Lazzatz+20]8]
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Imaging
[Gill & Granot 2018, Nakar+2018; Zrake+2018; Mooley+2018,; Ghirlanda+2018]
eobs = 30°
t = 100 days t = 200 days t = 400 days t = 800 days
Successful jet —
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Choked jet —
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Structured jet has larger displacement and smaller size than cocoon
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Imaging
(I) Size constraint /Ghirlanda+2018 arXiv:18081.00469]

Global-VLBI EVN project (GG084) +
eMERLIN (CY6213) {+ EVN (RG009)}

12-13 March 2018 = 204.7 days @ 5 GHz (32 ant. but VLA)
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Peak brightness 42 + 8 uJy/beam
[cnst. interpolating closest JVLA F=47+9 uJy]
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beam = 3.5x1.5 mas; PA=-6 deg
S =2.9 mas (1DGaussian fit but F=93 pJy)
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S =1.340.6 mas (2DGaussian fit with F=47 pJy)
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Imaging
(I) Size constraint /Ghirlanda+2018 arXiv:18081.00469]
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(I) Size constraint /Ghirlanda+2018 arXiv:18081.00469] o

Bayesian approach (MonteCarlo implementation) Gauss prior (4749 uly)
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Size (Bayesian) test =
Structured Jet P=70%
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Imaging
(IT) apparent motion /Mooley+2018]

VLBA + VLA + GBT: 2/4 epochs (Sept 2017 — Apr.
2018, L,S,C,C) @ <75d> and <230d> (4.5 GHz)
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Jets and rates %,
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Structured jet model (universal structure) 2 Luminosity function J Cx 60'
(Pescalli et al. 2015; Salafia et al. 2015)
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At least 10% of BNS launch a jet that Log(L) (erg/s)
succesfully breaks out of the merger ejecta



Conclusions
G. Ghirlanda — EVN Symposium 8-12 Oct. 2018

» GW/GRB170817: did a relativistic narrow jet or a cocoon produce
the (non-thermal) long lived afterglow emission?

» Multi-wavelength modeling of L(t) (10-240 days) cannot tell apart
the two scenarios.

» High resolution radio observations:
[Polarization (<12% but geometry or B?)]
v Imaging: L
1. Size <3 mas (95%) @ 204.7 days (EVN global VLBI) I:fﬁjggllfgf
2. Proper motion 2.7 mas (@ 75-230 days (HSA) et
»> At least 10% of BNS might produce a jet that breaks out of the
polar ejecta. Jet structure due to interaction with merger ejecta.

Thank you EVN!
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