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Abstract.

We have observed two GPS quasars with Chandra X-ray Observatory,
PKS 1127-145 (z = 1.187) and B2 0738+393 (z = 0.63), and discovered
~ 300 kpc X-ray jets in both sources. Such large scale X-ray emission has
not been seen in GPS sources so far. We discuss the implication of this
discovery on our understanding of the GPS phenomenon.

1. Introduction

Giga-Hertz Peaked Spectrum (GPS) and Compact Steep Spectrum (CSS) (see
O’Dea 1998 for review) sources are known to have compact radio morphology
(< 1kpc-10kpc respectively). They have been interpreted as either young coun-
terparts of FR I radio galaxies or as “frustrated” AGN, in which the radio jets
are not able to penetrate the host galaxy’s gas and dust. There are just a few
examples of GPS galaxies with a very faint Mpc scale radio structures, which
are interpreted as relics of past activity in the source (Baum et al 1990). Only
a small sample of GPS/CSS sources was observed with low resolution X-ray
telescopes before Chandra, indicating that associated intrinsic absorption could
be present in some sources. The high spatial resolution of Chandra allows us to
study also the environment of these sources within arcsec from the strong com-
pact core. Here we present the discovery of X-ray jets in the two GPS quasars
indicating that X-ray emission associated with the relativistic plasma is present
at large distances from the nucleus of GPS quasar. Details of data analysis are
provided in Siemiginowska et al (2002a, 2002b) and Bechtold et al (2001).

1.1. PKS1127-145

X-ray jet in PKS 1127-145 is ~ 30 arcsec long corresponding to ~330h5‘01 kpc at
the quasar redshift. The jet curves. The ratio of individual knots to the core is
~ 1:450. The X-ray emission is stronger at the core and declines towards the
end of the jet. Comparison of X-ray, optical and radio data rules out thermal
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emission, SSC and a simple direct synchrotron emission as primary source of the
X-ray jet emission. Inverse Compton scattering off CMB photons (EIC/CMB)
with Iy ~ 2 — 3 can readily accommodate the observations.

1.2. B2 07384393

X-ray jet in B2 07384393 is ~ 35 arcsec long. The jet is curved with a few
enhancements and the core to knots ratio of ~ 1 : 200 X-ray emission is getting
fainter moving away from the core. The X-ray emission in the two outermost
knots can be explained by synchrotron model, but for knot A at 10 arcsec
distance from the core, the synchrotron emission requires unusually high accel-
eration efficiencies: in the synchrotron model the high energy break needs to
be at v > 10'° Hz. EIC/CMB process requires [y of ~ 10 and might be a
possible explanation for knot A X-ray emission.

2. Conclusions

We conclude that X-ray jets in both GPS quasars extend far away from the
nucleus and the X-ray emission is most likely due to the interactions between
relativistic jet particles and Cosmic Microwave Background photons. X-rays
from EIC/CMB can trace low energy (y ~ 10%) population of particles which
are not detectable in the radio band and can delineate the relic structure. Our
observations may be compatible with the intermittent activity model of GPS
sources, in which “old” electrons from previous activity are detectable in X-
rays, via CMB while new components expand into the medium formed by the
previous active phase.

We should also point out that the heterogeneous GPS/CSS samples may
include regular quasars, so alternatively GPS quasars could simply be extended
radio sources whose core is boosted towards us. Future studies of extended
emission structures in GPS/CSS samples in both radio and X-rays should help
in discriminating between different types of objects and creating homogeneous
samples.

Acknowledgments. This research is funded in part by NASA contracts
NASS8-39073. Partial support for this work was provided by the National Aero-
nautics and Space Administration through Chandra Award Number GO-01164X
and GO2-3148A issued by the Chandra X-Ray Observatory Center, operated by
the Smithsonian Astrophysical Observatory for and on behalf of NASA under
contract NAS8-39073.

References

Baum et al 1990, A&A, 232, 19

Bechtold, J. et al 2001, ApJ, 562, 133
O’Dea, C.P. 1998, PASP, 110, 493
Siemiginowska, A. at al 2002a, AplJ, 570, 543
Siemiginowska, A. et al 2002b submitted

© Astronomical Society of the Pacific * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/2003ASPC..290..361S

