Continuing a Chandra Survey of Quasar Jets NV
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We continued Chandra X-ray imaging a flux-limited sample of flat spectrum radio-emitting quasars with jet-like extended structure (see Marshall et al. 2005, ApJS, 156, 13). Out of 37 jets, 22 have been detected in
short exposures with Chandra, or about 59% of the sample. The X-ray flux from a powerful jet is often interpreted as inverse Compton scattering of photons from the cosmic microwave background (CMB) by electrons
in a highly relativistic jet that is nearly aligned to the line of sight (IC-CMB). In this model, we can derive the distribution of angles of the jets to the line of sight if the bulk Lorentz factors are similar from object to
object. The model also predicts that the spectral index from the radio to the X-ray band, O.rx should vary strongly with z as the CMB is brighter in the quasar jet frames at high z. We find that high z quasar jets have

the same Olrx as lower redshift quasar jets and marginally exclude the predicted variation. This test is made more difficult by the very broad distribution of Olrx at all redshifts; the FWHM of the distribution of Lx/

Lr is about a factor of 10.
Some of the brightest jets have been selected for follow-up Chandra observations to get more signal in individual features.
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Fig. 1 (above, left): X-ray images of 37 radio sources from our survey. Contours
| d o of the radio emission are overlaid to show the structure that was used to select
the sources for the sample. Most sources have redshifts from 0.5-2.0 and are
high power quasars. All have flat spectrum cores, many of which are resolved
with VLBI and show apparent superluminal motion. The detector readout causes a
streak that is marked with a green dashed line through the cores. Sources with
2 2 - 5 2 X-ray jets are enclosed in red boxes. The synthesized radio beamsizes were con-

volved to produce circular 1.2" FWHM beams in all radio maps. The X-ray images

were similarly treated to match the radio images and then binned at 0.0492"/pix. The color scales are the same in all images.
Table 1. Quasar Jet Beaming Model Parameters

Fig. 2 (left): Plot of Olrx against redshift. The result for PKS 0637-752 is given for comparison. The dashed line gives the dependence Ol-x on z under the assump-
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where R is the ratio of the X-ray and radio flux densities under the assumption that I' = 1 (or = O) (see 02 V' is the volume of the synchrotron emission region
the 3rd column of Table 1) and Bi is the minimum energy magnetic field for ' = 1. Marshall et al. solved ] B e the minimum enerey magnetic field.
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Fig. 4 (right, above): Distributions of the angle of the jet to the line of sight, 6, constructed using the
Kaplan-Meier method using the data in Table 1. Randomly oriented jets would have a cos(6) distribution where half of the sources have 6 > 60°.
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