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Powerful diagnostics for emission mechanism

Can photospheric emission reproduce this relation ?




Photospheric Emission in GRB jet

Dvnamics of Jet and
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Previous Studies
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This Study

Radiation transfer calculation based on
3D hydrodynamical simulation => Ep - Lp

See also Lazzati 2016, Parsotan & Lazzati 2017




3D relativisitic hydrodymaical simulation

Calculation of relativistic jet breaking out of massive progenitor star

Density log p: £=0004 sec
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Radiative transfer calculation
Propagation of photons are calculated until they reach optically thin region




fiducial model L; = 10°° erg/s
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fiducial model L; = 10°° erg/s

1052: T T T — T T
1051
> 2 105
20 3
3 =
e = 10%
— =
-
1048
1047
b 4
DS
"‘Se\P‘*‘s
Oobs =
__.u\v 601‘15:00
L. - """ Observer Ogpe=2 ——
ot Oobs=4 —
e{}b5=60
ec-bs=80
Bps=10

Progenitor

E, & L, decline as O, increases



Dependence on jet power

L;=10% erg/s L; =10 erg/s L;=10% erg/s

t=40s

Ito + 2017, submitted



Dependence on jet power
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L, & E, are systematically higher for higher L,



Dependence on jet power
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E, & L, decline as O, increases
lateral structure of jet induces the viewing angle dependence
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Yonetoku relation
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Remarkable match with observations



polarization
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Summary

Yonetoku relation is an inherent feature of
photospheric emission

Lateral structure of jet developed during propagation is
an origin of the correlation between Ep & Lp

This relation holds regardless of the jet power

Compelling evidence of photospheric emission as a dominant
radiation mechanism for GRBs

Prediction of high polarization at large viewing angle



