We gratefully acknowledge supy

j’% Cornell UﬂiVEI'Sify the Simons Fo

L]bra_ry and member ins

Search or Article-id

arXiv.org > astro-ph > arXiv:1107.5812

Astrophysics > High Energy Astrophysical Phenomena Download:

. PDF

Variability in Blazars: Clues from PKS 2155- . PostSorpt
304 . er formats

Current browse cont

A astro-ph.HE
Ramesh Narayan, Tsvi Piran P
< prev | next >
(Submitted on 28 Jul 2011) new | recent | 1107
Change to browse b
Rapid variability on a time scale much faster than the light-crossing time of the central supermassive 9
astro-ph

black hole has been seen in TeV emission from the blazar PKS 2155-304. The most plausible
explanation of this puzzling observation is that the radiating fluid in the relativistic jet is divided into a
large number of sub-regions which move in random directions with relativistic speeds. We consider
two versions of this "jets in a jet" model. In the first, the "subjets" model, stationary regions in the
mean jet frame emit relativistic subjets that produce the observed radiation. The variability time scale
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is determined by the size of the sub-regions in the mean jet frame. This model, which is motivated by - NASAADS

magnetic reconnection, has great difficulty explaining the observations in PKS 2155-304. In the Bookmarkwhatis this?)
alternate "turbulence" model, various sub-regions move relativistically in random directions and the B <RE 0L~
variability time scale is determined by the size of these regions in their own comoving frames. This =

model fits the data much more comfortably. We consider collisions between TeV photons emitted
from different sub-regions and find that, in both the subjets and turbulence models, the mean bulk
Lorentz factor of the jet needs to be greater than 25 to avoid the pair catastrophe.
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