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Abstract. Based on a refined dynamical model, afterglows from jetted
~-ray burst (GRB) remnants are investigated numerically. Measuring
of GRB beaming by using orphan afterglow surveys is addressed. The
possible existence of a kind of cylindrical jets is also discussed.

1. Introduction

The importance of the non-relativistic phase in GRB afterglows has been stressed
by Huang et al. (1998a, b). Conventional dynamical model is not correct in the
non-relativistic phase. Huang et al. (1999) have proposed a refined equation,
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where ¢ is the radiative efficiency. This equation is correct in both ultra-
relativistic and non-relativistic phases (c.f. Fig. 1). Very long time radio light
curves have been obtained by Kulkarni et al. for some GRBs (Kulkarni 2002).
Our model should be helpful in fitting the radio data. Here, we use the refined
dynamical model to study the jet effect on the afterglow light curves.

2. Beaming Effects

Beaming effects have been discussed a lot by many authors (Kulkarni et al.
1999; Zhang & Mészaros 2002). Figs. 3 and 4 illustrate the effect of electron
energy ratio and magnetic energy ratio on the R-band light curves. When &, and
&p are small, an obvious break does appear in the light curve, but it is clearly
due to the relativistic-Newtonian transition. The effects of other parameters on
the afterglows have also been discussed by Huang et al. (2000c). Tt is strongly
suggested that the rapid fading of afterglows currently observed in some GRBs
is evidence for beaming (Huang et al. 2000a, b). Afterglows from cylindrical
GRB jets have also been discussed in great detail by Cheng et al. (2001).

The ratio of the orphan afterglow rate to the GRB rate might allow mea-
surement of the GRB collimation angle. However, the problem is greatly com-
plicated because there should exist many “failed GRBs (FGRBs)”, i.e., baryon-
contaminated fireballs with initial Lorentz factor 1 <« vy <« 100 (Huang et
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Figure 1.  Left panel illustrates the evolution of -y for some exemplary
GRB jets, which becomes non-relativistic at time 105 — 10° (Huang
et al. 2000c). Right panel illustrates the velocity vs. radius for an
adiabatic fireball (Huang 2000), where dashed line is the familiar Sedov
solution in Newtonian phase and solid line corresponds to our refined
model (Eq. (1)), which is consistent with the Sedov solution.
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Figure 2.  Effects of £, and &g on afterglows (Huang et al. 2000c).
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al. 2002). X-ray observations can provide valuable clues to the progenitors of
GRBs (Antonelli et al. 2000). The so called X-ray-GRBs recently discovered by
BeppoSAX might just be FGRBs (Huang et al. 2002).
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