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Since 1994 we have been carrying out a long term campaigrutly she milliarcsecond-scale
relativistic jet structure and kinematics in a large sampfl@ver two hundred active galactic
nuclei (AGN) with the VLBA at 15 GHz (the VLBA 2cm Survey and M@VE: Monitoring
Of Jets in Active galactic nuclei with VLBA Experiments). iEhrepresents one of the largest
and most complete AGN jet studies to date, and comprisesadbh®usand individual VLBA
images spanning more than a decade of jet evolution. Oumatie analysis of over 500 distinct
features in the jets of 135 core-selected AGN has revealgdothly ~ 1/4 of the features are
moving outward from the base of the jet at constant velocitg ipurely radial direction. The
majority of features are travelling outward on accelem{inon-ballistic) trajectories at apparent
superluminal speeds ranging up to 50 c. The statistics frMOJAVE survey are being used to
study the variety of complex fluid instabilities that areglik present in these relativistic outflows.
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The study of structural evolution of relativistic jets inti@e galactic nuclei with VLBI has
provided us with invaluable data on how these outflows arelacated and collimated on parsec
scales. The VLBA has played a central role in these studiggréviding high-quality images
of AGN jets with regular temporal sampling. One of the latgasd most comprehensive VLBI
studies to date is the MOJAVE program [4, 5], which began ©228s a full-polarization extension
to the VLBA 2 cm survey that covered the years 1994-2002 [Z].3,

The main goals of the MOJAVE program are to investigate theikiatic properties of a well-
defined sample of jets, in order to better understand theighgs jet collimation, how structural
changes are related to polarimetric properties and highegnflaring behavior, and the overall
distribution of speeds in the general AGN jet population.e Tétter is vital for deconvolving the
complex selection effects that are found in AGN samplescsadeon the basis of beamed jet emis-
sion (i.e., blazars).

For our program we constructed a flux-density limited samgdleompact northern AGN,
which consisted of all the brightest extragalactic radis gs seen by the VLBA at 15 GHz. A total
of 135 AGN were sufficiently bright to meet the VLBA flux densdriteria (1.5 Jy ford > 0°, and 2
Jy for—20< & < 0°) on at least one occasion during the years 1994.0-2004 &s€l$purces, along
with approximately 70 other AGN of particular interest, &@&ing observed in full polarization at
regular intervals with the VLBA in support of the Fermi gaminag observatory, whose source
catalog is expected to be dominated by compact radio-loadabs. More details of our VLBA
observations, as well as archival and recently obtaineal dan be found on our project webpAge

1. Jet Kinematics

We have recently completed an analysis of over 2400 indaligi.BA images of the MOJAVE
flux-density limited sample, obtained as part of our progeard the NRAO archive. The tempo-
ral coverage per source ranged from 5 to 89 epochs, with aanedfi 15 epochs, and spanned
the time range between Aug. 1994 and Sept. 2007. Attempts made to sample the more
rapidly evolving sources more frequently in time, so as toumaersample their kinematic evo-
lution. An example of a well-sampled source (3C 273) is shawRigure 1, which shows the
separation distance versus time of individual jet featfires the (presumed stationary) optically
thick core component located near the base of the jet. Siacegy of the components follow curved
trajectories, we have fit both linear and accelerating nsttethe positions of the features on the
sky[1]. An analysis of over 500 individual features in ourrgae indicates that accelerated motions
are very common, with only 27% of the features having motithrag are consistent with simple
constant-speed ballistic trajectories in the purely radir@ction. Curved trajectories have been de-
tected previously in several individual jets such as 3C 2n8|, have been suggested to result from
helical Kelvin-Helmholtz instabilities in the flow[6]. Thenderlying driver for these instabilities
is still not well known. The MOJAVE program is currently piiding important statistical data for
testing these and other models of jet bending.
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Figure 1: Plot of angular separation from core versus epoch for Gansgimponents in the jet of 3C 273.
Color symbols indicate components for which kinematic fiesevobtained. The solid lines indicate vector
motion fits assuming no acceleration, while the dotted linelécate accelerated motion fits. Thick lines
indicate that the best-fit motion is along a radial direcfimm the core, while the thin lines indicate non-
radial motions. Unfilled color symbols indicate individwtdta points that were not used in the kinematic
fits. Components that could not be reliably identified actbesepochs are plotted as unfilled black circles.
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