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OBSERVATIONS OF GAMMA-RAY BURSTS OF COSMIC ORIGIN
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Reccived 1973 March 16; revised 1973 April 2 (BeppoSAX-HETE era)

ARSTRACT

Sixteen short bursts of photons in the energy range 02 lS MeV have been observed between
1969 July and 1972 July using widely sep ions ranged from less than
0.1 s to ~30 s, and time-integrated flux densities from ~1o 5 ergs cm—2 to ~2 X 10—4 ergs #1
cm—2 in the energy range given. Significant time structure within bursts was observed. Directional . Stage 4: 2004-2008
information eliminates the Earth and Sun as sources. R (Swift era)

Subject headings: gamma rays — X-rays — variable stars

The Vela (“Watch”) Satellites (1959-1985)
Monitor compliance with the 1963 Partial Test Ban Treaty by the Soviet Union
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Optical afterglow: van Paradijs et al. 1997
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X-ray afterglow: Costa et al. 1997
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Relativity at Work

* The huge luminosity of GRBs raises the “Compactness Problem”.
* The only solution is that the GRB ejecta is moving with a speed - T .
very close to speed of light!
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For isotropic emission, total radiated energy
Ey = F(4nD?)
= 1051 (F/(10~ Sergs/cm?))(12/(3Gpc))2.
The source size_R; = edT ~ 3 x 107 cmdT_s.
The optical depth for vy — ete™, 7y, is very
large:
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Wang, Dai, & Liang 2015, New Astronomy Review
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