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GW170817 had a successtul jet
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See also Mooley+18
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Jet fraction in the GW-detectable BNS population
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At least the 30% should have a jet!
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Probability density (normalized to peak)

BNS, Ro BNS (Grunthal+2021)
— GRBl70817A-Iike, R0,17A
- = SGRB jets, Ry sGrB

=
IN

=
N

-
o
|

O
(00
|

O
(@)
|

0.4

0.2

101 102 103
Ro[Gpc3yr—1]




v

et fraction from observations
Constraining the BNS

T L .
mass distribution and EoS

Modeling the jet launch



The launch of a relativistic jet

62



The launch of a relativistic jet

62

Stable NS

Mrem < MTO\/ Q



The launch of a relativistic jet

62

SupraMassive NS

> \Q,
MTQV < Mrem <17 MTQV

Stable NS

Mrem < MTO\/ O



The launch of a relativistic jet

1.7 MTOV < Mrem < Mthresh
. \g/

HyperMassive NS

SupraMassive NS

> \Q,
MTQV < Mrem <17 MTQV

Stable NS

Mrem < MTO\/ O



The launch of a relativistic jet

>

HyperMassive NS

SupraMassive NS

> \Q,
MTQV < Mrem <17 MTQV

Stable NS

Mrem < MTO\/ O



The launch of a relativistic jet

62

Mrem > Mthresh

BSH

1.7 MTQV < Mrem < Mthresh

>

HyperMassive NS

SupraMassive NS

> \Q,
MTQV < Mrem <17 MTQV

Stable NS

Mrem < MTO\/ O
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The launch of a relativistic jet
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The launch of a relativistic jet
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BNS merger remnants
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Simplitied EoS dependence: Ry 4 and Moy
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Jet-launching probability (EoS-marginalised)
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Mass distribution and EoS constraint from jet traction
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Mass distribution constraints

Power law model
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EoS constraints
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EoS constraints
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Summary

+ One jetin one well-localised BNS: jets cannot be (very) rare
+ Jet fraction from observation: at least 20-30% of BNS should have a jet

+ Modeling the jet launch assuming the Blandford-Znajek mechanism

+ Mass distribution constraints already informative: broad distribution, masses between 1.3-1.6 Mg

+ EoS constraints currently too shallow, but good prospects

+ Method can be extended to more events, but need many events to pinpoint jet incidence

+ Including jet-launching conditions in hierarchical Bayesian population studies likely a better approach

+ See also Sarin et al. (2022)
Have a look at the paper

O.S. Salafia, A. Colombo et al. (2022)
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Mass distribution constraints: comparison with GWTC-3
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Future GW events
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Disk mass dependence on My
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Computing Mem

Mc* = Myemc” + Egw + Egise + E; + E,
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