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Abstract

Galaxy clusters are important objects
for studying the physics of the
intracluster medium (ICM), galaxy
formation and evolution, and
cosmological parameters. Clusters
containing wide-angle tail (WAT) radio
sources are particularly valuable for
studies of the interaction between
these sources and the surrounding
ICM. These sources are thought to
form when the ram pressure from the
ICM caused by the relative motion
between the host radio galaxy and
the cluster bends the radio lobes into
a distinct wide-angle morphology. We
present first results from the analysis
of a Chandra observation of the
nearby WAT hosting galaxy cluster
Abell 623. A clear decrement in X-ray
emission is coincident with the
southern radio lobe, consistent with
being a cavity carved out by the radio
source. We present spectral fits to the
overall cluster emission, as well as a
temperature profile derived from the
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Introduction

Radio galaxies with a wide-angle tail (WAT)
morphology are frequently found in clusters of
galaxies. These sources are thought to form when
the ram pressure from the ICM caused by the relative
motion between the host radio galaxy and the cluster
bends the radio lobes into their distinct wide-angle
structure. Abell 623 is a galaxy cluster located at
z=0.0891 that is host to a WAT radio source. We
present a preliminary analysis of the interaction
between the WAT radio source and the ICM in Abell
623.

Observations and Images

Our observations were completed in two separate
exposures, totaling 48.2 ks. After cleaning for flares,
we were left with a total of 46.0 ks worth of
observations. The data were processed for VFAINT
mode and merged to create a single image in the
0.3-10 keV energy range. This was corrected for both
the background (using blank-sky background files)
and the exposure time variance using the exposure
map. Using the csmooth script in CIAO, we created an

WAT/ICM Interaction

The adaptively smoothed image, along with an overlay
of the 20 cm radio contours is shown below in Figure 2.
The southern radio lobe is coincident with a clear
decrement in X-ray emission, which is consistent with a
cavity being carved out by the WAT radio source. The
northern lobe is also located near a region of lower X-ray
surface brightness, though not as apparent as its southern
counterpart.
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Spectral Fitting

We performed spectral fits in the 0.3-5 keV energy
range to determine the overall temperature and
abundance in the cluster. The models used and their
output parameters are shown below in Table 2.

Spectral Models

APEC (fixed e o
abso rption) 3.73 46372 0.30%5 1.00
APEC (thawed . oy -

abso rption) 295‘2'95 4'76—0:74 0.3 1-0:20 1.00
APEC+APEC 1025

0.36
21.7 -0.15
24275 A72f8:23 04875 099

(thawed abs.)

Table 2. Outputs of spectral modeling fits using APEC models. Parameters shown are

Galactic absorption (in 102° cm), abundance (in Zg), temperature (in keV), and reduced

chi-squared.

Temperature Profile

We created a temperature profile of the cluster by
fitting single APEC models to six annuli centered on
the central AGN. The Galactic absorption and
abundances were set to what was found in the single
APEC model with fixed absorption. An interesting
feature is the sudden jump in temperature for the
second region- this suggests the possible presence of

: . T a shock, which will be examined further.
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