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Numerical simulations

* Spherical symmetry

Envelope of He and H  Computation of the
core only

* Polytrope with y=4/3
P=Kp?”

Oxygen core ~100 M




System of equations

(Or [0t = v
v /Ot = —Gm/r? —dxr2(OP/Om)
oT /ot = (—4r L2 T(OP/OT), + epuct — 1)/ (OE/Dp)

P(p,T.Y:) =EOS(p.T,Y:)

dY;/dt = Y YipRip 1 — Y;YipRjim + Yidij — YAk




Nuclear reactions
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Results

Tc-pc trajectory for 100 M . star
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GRB

 Cosmological phenomena

* Energy budget: 10~ - 10°% ergs

* Timescale of the prompt emission: 1-100 sec
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Results

M/Mg | peglece  Thaw, keV  E,,.. 10°% ergs
60 1.15-10° a0l 2.23
78 3.0-10° 330 2.40
100 2.65 - 10° a7l 4.12
100 2.5 - 10° 421 4.80
100 2.4-10° 463 n.11
112 2.0-10° 470 7.00




Spectral properties of GRBs
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Kaneko et al., The Complete Spectral Catalog of Bright BATSE Gamma-Ray Bursts, 2006



On a physical interpretation of the
Amati Relation

GRBs
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Amati relation from [L. Amati, F. Frontera and C. Guidorzi, 2009]



On a physical interpretation of the
Amati Relation
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Conclusions

* New scenario of GRBs is proposed

e 1D simulations: timescale and energy budget
are OK

e Amati relation could be related to the mass of
the progenitor



Thank you for your attention!
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