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Once upon a time
in galaxy far far away

* August 17 2017...

Gravitational-wave strain
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Omega Scan of LIGO’s First Neutron Star Merger Detection
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How the sort gamma ray burst happens
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e Observations

Pozanenko et al (ApJ 852, L30, 2018)



Pozanenko et al (ApJ 852, L30, 2018)
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Fermi/GBM and SPI-ACS/Integral
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A few comments about kilonova
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Multiple components!
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NS merglng modellng Wanajo et al (2014)
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Neutron reach outflow
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Chemical composition

oo et
-1 —Y.=0.01 Y.=0.19 ==Y, =0.25 - Y, =0.50 ?
—2 [ +  Solar r-process (scaled) —
3 s=10kp baryon ', 7= 7.1ms :
“ Ei . I E

log Final number abundance

A T R N (T
100 150
Mass number A

Lippuner & Roberts (2015)

24.07.2018 MC - TaE 2018 17



Luminosity (erg s A~

[ .
o o
W W
-~

[ N — —
o o o
[S I w
-~ (o2}

-

o
w
[e)]

24.07.2018

5000

Wavelength (A)

bbbl

e uhcel .I. ;"|.il“l]ll.‘luhi‘mnhllh'l
25000

Wanajo et al (2018)

The opacities are very sensitive
to the chemical composition. It
leads to strong spectral evolution

of kilonova.

10° T
Fe (Kurucz)
Se (HULLAC)
> Ru (HULLAC)
10° F Te (HULLAC) 1
‘l_ﬁ
(=)}
o~
E
L
2
‘S
g
(o]
‘ J\ll I"Il“lu H L 1
0 5000 10000 15000 20000 25000

Wavelength (A)

MC - Tak 2018

10° :
Fe (Kurucz)
Ba (GRASP2K)
2 o~ Nd (HULLAC)
10°F e Er (HULLAC) 3
IRV NWQ‘
‘ﬂ{ M \“-l-w‘
101 r'] (/] Wl’l‘i‘““ ﬂw’ﬂ# '“I"‘l
' i T .
o bl W‘ i Wi |rl llwiw |
107 F J' |I ‘|
il |

107k

5000

I

i" ‘ 1 1
iy

\
\ql
I
Wavelength (A)

11M

18



*The model of the prompt emission



Models:

24.07.2018
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Log Density

Pozanenko et al (2018)

~ Prob

* The jet is launched by Blandford-Znajek (BZ) mechanism=. = cme .}

—
8‘ -

 Accretion rate and jet power decrease as a power low

* We see cocoon emission as a prompt (first pulse) | U
* Hot shocked wind forms second extended pulse of prompt emission p
* 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
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e Afterglow



Afterglow:

Lyman et al (2018)
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Margutti et al (2018)

Afterglow:
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Afterglow:

Margutti et al (2018)
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Afte rg | OW . Alexander et al (2018)
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* The second bump in the afterglow
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"Synchrotron™ model:
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Analytical restrictions:

Barkov et al (2018)
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Conclusions:

* We successfully observe GW optical counterpart

e 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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e Rarefaction acceleration
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Off-axis short GRBs from structured jets as counterparts to GW
events

Adithan Kathirgamaraju'*, Rodolfo Barniol Duran®*, Dimitrios Giannios"*
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