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Outline

Ultrahigh Energy Neutrino Sources
Gamma-Ray Bursts (GRB)
Active Galactic Nuclei (AGN)

New Neutrino Flux components
Need special environment
Model dependent

What can we learn about GRB’s with 
neutrino telescopes? 



Proton Interactions in GRB
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Neutrino production channels:
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Buried Jet Diffuse -Flux
All GRBs having pre-cursor neutrino signal
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Supranova Model
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Supranova Diffuse -Fluxν
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1 out of 10 GRBs has a SN association

10% of protons interact with SN shell 
S. Razzaque, P. Meszaros & E. Waxman, PRL90, 241103, 2003
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GRB 030329

Apr 1.13 UT

Apr 4.27 UT

Apr 6.15 UT

Apr 7.25 UT

Apr 8.13 UT

SN bump

Typical
GRB power-law
spectrum

9.64 days

5.78 days

2.64 days

8.76 days

7.66 days

K.Z. Staneck et al., ApJL 2003



-Fluxes from GRB 030329ν
Flux duration ~30 s
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-Propagation inside Earthν
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-Detection Probabilityν
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Neutrino Events GRB 030329

e-cascademuon tracke-cascademuon track

0.030.42.210.9Supranova 8d

0.030.52.412.4Supranova 1d

0.030.52.412.4Supranova 0.1d

3x10-30.053x10-30.03Afterglow (wind)

1x10-52x10-42x10-52x10-4Afterglow ISM

0.11.40.21.8Burst

2x10-43x10-31.14.1Precursor II

2x10-39x10-3Precursor I

PeV - EeVTeV – PeVFlux 
Component



Neutrino Events

e-cascademuon tracke-cascademuon track

0.03, 0.10.4, 1.72.2, 1.4  , 2.410.9, 5.4  , 13.2Supranova 8d

0.03, 0.10.5, 1.92.4, 1.6  , 2.712.4, 6.1  , 14.9Supranova 1d

0.03, 0.10.5, 1.62.4, 1.6  , 2.712.4, 6.1  , 14.9Supranova 0.1d

3x10-3, 0.060.05, 1.43x10-30.03, 0.05Afterglow (wind)

1x10-52x10-4, 0.012x10-52x10-4Afterglow ISM

0.1, 0.41.4, 7.60.2, 0.04  , 0.31.8, 0.3  , 2.9Burst

2x10-43x10-3, 0.011.1, 0.9  , 1.2 4.1, 2.9  , 4.4Precursor II

2x10-39x10-3, 0.01Precursor I

PeV - EeVTeV – PeVFlux 
Component



Summary
SN-GRB relationship can be studied with   ’s 
independently from   -ray, x-ray, UV, optical

Constrain SN-GRB delay (better than electromag?)
Improves ultra-high energy    detection ability
(added flux components           more events)

Detection of pre-cursor is useful to learn about 
GRB/SN progenitor star

Star mass
Core collapse or Pulsar?

When there will be another burst like 030329??
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