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Gamma-Ray Bursts: are the most

luminous objects after the Big Bang !




Discovered by VELAs Satelite

Velg 4g Event - July 2, 1957
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OBSERVATIONS OF GAMMA-RAY BURST: OF COSMIC ORIGIN
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ABSTRACT

Simteen short bursts of pholons in the eaergy rapge CJ-1F MeY have been observed between
1969 July and 1972 July vsing wadely separated spacecraft, Burst durations ranged from less than
Ol s o ~10 5 and time-ntegrated Mux demsicies from ~10-% engs em=2 o ~2 ¥ W=4 o
em~2 in the energy racge given Significant Sme strocture within bursts was observed. Directional
information eliminates the Easth and Sun s sousees,
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The first Characteristics
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° Established two kind of GRB.
° Proposed an Isotropic distrib.

2704 BATSE Gamma-Ray Bursts
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Fluence, 50-300 keV (ergs cm™)

BATSE results (Kouveliotou et al. 1993)




Others Detectors

Predicted the Fireball
Model

Long GRB are asociated wit
final estate of hypernova
their redshifts were found

Jet colimation

Short GRBs are asociated
with NS-black hole and
NS-NS

The Afterglows of the short
GRBs are observated

Spacecraft Diversity of GRBs






Fireball Model

External Shock

The Flow decelerating into
Internal Shock the surrounding medium

Collisions betw. diff.
parts of theflow

r-107cm t~ 1025 b~ 1035 t- 106 5
T-10 M eV r- 102cm r~ 10%cm r-10%cm




Fireball Model: long GRBs

Meszaros (2001)

Internal Shock

External Shock

The Flow decelerating into
the surrounding medium

Collisions betw. diff.
parts of theflow

Jet

TeV neutsnos
MeV neutrinos [rom inside the star
at collapse (Meszaros & Waxman 2001)
(Schneider et al. 02)
( Razzaque et al. 2003)

(Fabio, KM, et al. 07)
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EeV neutrinos
from external shocks
(Waxman & Bahcall 2000)
(Dermer 2002)

(KM 2007)
PeV-EeV neutrinos

from flares
(KM &NMNagataki 20086)

PeV neutrinos
from internal shocks
HL GRBs
(Waxman & Bahcall 1997)
LL GRBs
(KM et al. 2008)
(Gupta & Zhang 2006)




At the first aproximate state

Progenitor

arionic mass

eptonic Asym.

Temperature
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It Produces MeV Neutrinos Supernovae 1987



Propagation Neutrino through the
background
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Neutrino Efective Potential with
B<B_ (weak limit)
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Neutrino Efective Potential without B
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Neutrino Oscillation

Rev. of Mod. Phys., Vol 75, Abr. 2003, Neutrinos masses and Mixing:
evidence and implications M.C. Gonzalez-Garcia
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Probabilities

Resonance Lenght:

Resonance condition :



RESULTS




Resonance condition
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e For one or two temperatures are related with one
chemical potential, so we can calculted the following
fireball observables

16 . 9 9
My = —&(3)L,T R my,

B arionic 10 ad ‘“‘ 3% 107%L P Tlfﬂ R .—J I

Leptonic Asimet.



And we calculate,
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And the Probabilities !!!



Probability: v, = V,
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Probability: v - v,
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Probability: v - v,
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Probability: v, = Vv,
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Conclusions

 We calculated the efective potencial for a weak magnetized

astrophysic plasma which content e*, protons, neutrons and
neutrinos.

 We have taken the three flavors mixing and we have studied
the neutrino oscillation active — active with background.

 In our analysis, we observed the probabilities Pee ~1,y Pe“~

P T~O ( v does not oscillate). While v, and V_ oscillate

€

between them by depending on magnetic field, the size of the
fireball and its energy.



e We analized the resonance condition for several neutrino
energies 5-30 MeV and temperatures 3- 10 MeV and we
observed that to satisty this condition, the chemical potential
should lie between 1-12 eV, and the resonance length
lies between 9.4 and 284 Km. In the same way , the baryon
load calculated by using the resonance condition lies in the

range 10°"M_<M <107 M_.
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