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Once upon a time 
in galaxy far far away

• August 17 2017…
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How the sort gamma ray burst happens
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•Observations 
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Pozanenko et al (ApJ 852, L30, 2018)



Optical observatins RC-1000 telescope
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Pozanenko et al (ApJ 852, L30, 2018)



Fermi/GBM and SPI-ACS/Integral
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Pozanenko et al (ApJ 852, L30, 2018)



GRB170817A is a not normal sGRB!

Amati relation

GRB 170817A GRB 090510

Pozanenko et al (ApJ 852, L30, 2018)
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•A few comments about kilonova
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VLT ESO
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NS merging modeling
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Wanajo et al (2014)
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Radice at al. (2016)

Neutron reach outflow



Chemical composition
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The opacities are very sensitive 
to the chemical composition. It 
leads to strong spectral evolution 
of kilonova.
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Wanajo et al (2018)



•The model of the prompt emission
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Kasliwal el al (2017)

Models:



Pozanenko et al (2018)Our model:
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The model

• The jet is launched by Blandford-Znajek (BZ) mechanism

• Accretion rate and jet power decrease as a power low

• We see cocoon emission as a prompt (first pulse)

• Hot shocked wind forms second extended pulse of prompt emission

• Jet is long-lived but ultra relativistic, so we do not see it due to off-axis

• The observed ~2 sec lag results from both the delay of activation of BZ-
jet and the jet propagation through expanding envelope

Pozanenko et al (2018)

Log Density
Lorentz Factor
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Preliminary results: 2D RHD

Log Density

Log Pressure

Lorentz Factor

Lorentz Factor
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•Afterglow
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Afterglow:
Lyman et al (2018)



Afterglow:
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Margutti et al (2018)
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Afterglow: Margutti et al (2018)
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Afterglow: Alexander et al (2018)



• The second bump in the afterglow
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An Idea:
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BoxFit model:
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BoxFit model van Eerten&McFadyen (2012)

Barkov et al (2018)



”Synchrotron” model:
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Synchrotron model is based on Blandford&McKee (1976)

Barkov et al (2018)



Analytical restrictions:
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Based on Granot et al (2017)

Barkov et al (2018)



Conclusions:

• We successfully observe GW optical counterpart

• Our analysis show unique properties of prompt emission of 
GRB170817

• We suggest the new model for explanation of prompt emission

• We predict formation of second bump in the afterglow (from radio till 
X-ray)
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Komissarov S. et al. (2010) MNRAS 407, 17

Tchekhovskoy A. et al. (2010) NewA 15, 749

The rarefaction acceleration 
mechanism allows to reach wider 
opening angles of the Jets

1

• Rarefaction acceleration

Γ~Γ𝑛 𝜎𝑛
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