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Conventional T,

® Fireball expands by radiation priacaynsi 5o
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Nonradiative Pressure
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Radiation to
Collisionless

® Collisionless but Opaqgu
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High I" Internal Shock
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NS merger — Short GRB

EM followup
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Off-Axis GRB
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Black Hole MACHO
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Off-AX|s Afterglow
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Merged Neutron Star

® Merged NS has T~10MeV Q@<>
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Jet Penetration
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A. Mizuta’s calculation
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Shock Breakout

® Cocoon breakout from winazg
~ Supernova shock breako ‘|
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Off-Axis Short GRB
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Most Ancient Object

GRB 090423

A massive star’s death just 600 Myr after the
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Envelope Accretion
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Analytic Expressions
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PAMELA
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Antiproton as predicted

No excess for antiproton
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Cosmic-Ray Inventory
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Dark Matter?

Annihilation Decay
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Astrophysical Models
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Energy Budget
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Pulsar Death Line
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Only WD Pulsar Model
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NS+WD Mixed Model
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Cosmic Ray Escape h
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Hadronic v.s. Leptonic
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Summary

® Gamma-Ray Burst

— Fireball T',,,,~10° in principle <
Fermi GRB

— Off-axis NS merger: Cocoon
breakout

— GRB jet can breakout the first star
(P-68)
® Cosmic-Ray

— CR e* from white dwarf pulsars (P-
91)
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