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Figure 17. Distribution of tb (left) for all potential jet breaks with measured redshifts (dark gray), those without measured redshifts (hatched lines). The jet break
lower limit for Unlikely and Nonjet breaks are also shown with (dashed line) and without redshifts (dotted line). Distributions of� j (center), and the collimated energy
output,E� (right), are presented for the same samples. Those GRBs without measured redshifts are assumed the average values ofz = 2.3 for long bursts orz = 0.4
for short bursts.

curves in the Prominent, Hidden, Possible, Unlikely, and nonjet
break samples in Figure17, and compare the distributions for
those with redshifts and measuredE�, iso and those for which we
had to assume average values. There is no signi�cant difference
between the distributions with and without measured redshifts.

We can now characterize the energy budget of these GRBs.
Using our measurements of� j and E�, iso from the sources
described above, we calculateE� , the collimated GRB energies,
as

E� = E�, iso(1 Š cos� j ). (14)

These values and limits are listed in Tables2–6. The distribution
of E� is plotted in the right panels of Figure17. Compared to
pre-Swift optical jet break measurements which tightly cluster
aroundE� � 1051 erg (Bloom et al.2003), our sample is less
energetic, with a median value for the long bursts with estimated
E�, iso in Prominent jet break sample of� 9.8 × 1049 erg. This
measurement is in agreement with that obtained by Kocevski &
Butler (2008).

5. DISCUSSION

There are several different observational categories of poten-
tial jet breaks that do not look like the conventional jet breaks
that strictly follow the canonical form on which previous stud-
ies have focused. These categories include post-jet break seg-
ments with energy injection in segment III where the normal
isotropic models do not �t, apparent segment II–III light curves
in which the latter segment requires a post-jet break model sug-
gesting they are actually segments III–IV, apparent segments
II–III that have temporal decays suggestive of a III–IV or even
a II–IV transition, other segments III that require a post-jet
break model and cannot be �t by any of the isotropic models,
and single power laws that are apparently post-jet break. Those
classi�cations for which we are at least somewhat con�dent are
included in the Prominent (12%), Hidden (5%), and Possible
(23%) jet break categories. Those that have some character-
istics suggestive of the post-jet break decay, but have tempo-
ral decays similar to pre-jet break decays are placed in the
Unlikely jet break category (43%), and the remaining light




