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Studying the Apparent Velocity of Blazar jet Statistically

PAN Yan-ping, BAI Jin-ming
(National Astronomical Observatories / Yunnan Observatory, Chinese Academy of Sciences, Kunming 650011,

China)

Abstract: VLBI observations show that the radio knots of TeV gamma-ray Blazar jets move
much more slowly than MeV/GeV gamma-ray Blazar jets. But their violent variations of TeV
fluxes require Lorentz factors of their relativistic jets similar to those of MeV/GeV Blazars. There
are several models to explain this problem, for example, the deceleration jet model in which it is
assumed that radio knots decelerate from the sub-parsec scale to the parsec scale in the jet, and
the transverse structure model in which it is assumed that the jet is not a symmetrical structure
but a transverse structure.

In order to test these models, we collect the VLBI observations for a sample of Blazars.
Totaly, the sample consists of 108 Blazars (86 FSRQs and 22 BL Lac objects). We calculate the
apparent speed of all radio knots in the sample and statistically study the locations of knots with
the maximum apparent speed of each Blazar in the sample. The results show that the location
of the radio knots with the maximum apparent speed decreases with the decrease of the radio
luminosity of Blazars, from FSRQs to LBLs to IBLs to HBLs, with the radio luminosity decreases,
the distance of the radio knots with the maximum apparent speed from the core in the plane of
sky gets shorter and shorter, implying that HBL jets have the shortest accelerate region. That
is to say, the jet decelerating region locates near the core in Blazar with low luminosity, and the
jet has decelerated from TeV-emitting region to the scale that VLBI can resolve, consistent with

the deceleration model.

Key words: astrophysics; Blazar; apparent superluminal motion



