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Fig. 8.— Temperature map of Abell 13. Red signifies regions of lower temperature, purple higher temperature. Overlaid are the X-ray
and radio surface brightness contours. No cooling flow is detected. The coolest gas is to the west of the peak in the X-ray emission, and
apparently associated with the radio relic.

emission, and a cooler (0.9 keV) gas component local to
the relic. This model is based on our best-fit spectrum
found in § 3.3. We assume that the two components are
in pressure equilibrium.

From Slee et al. (2001), the minimum pressure of the
radio relic in Abell 13 is 1.4 × 10−12 dyne cm−2. Their
estimate of the thermal pressure of the hot X-ray gas was
very rough and based solely on scaling the properties of
Abell 85 since no imaging observation of Abell 13 was
available. Our Chandra data allow for a more accurate
estimate of the thermal pressure at the location of the
relic. However, due to an unfortunate placement of the
cluster on the CCD, the only regions which extended out
to a distance larger than the relic were in the direction
of the relic and to the south. Since the southern edge
of the cluster shows a steep gradient in the X-ray emis-
sion, we did not consider this region in determining the
surface brightness distribution. Instead, we determined
the surface brightness of the cluster in a conical region
extending from the cluster center out to 4.′1 and encom-
passing position angles of 240–312◦ measured from the
north to the east. This region includes the radio relic and
associated cool gas which will affect our results; however,
while not a perfect measure of the properties of the X-

ray gas, it represents a significant improvement on the
estimates of Slee et al. (2001). A larger field of view ob-
servation would be better suited to address the surface
brightness and electron density distributions of the full
cluster emission.

Using the surface brightness distribution, we esti-
mate the electron density distribution of the hot com-
ponent following the spherical deprojection method of
Kriss et al. (1983). We assumed a single temperature of
the hot gas of 6.0 keV and used the APEC thermal model
to convert from counts to electron density. From this,
we find an electron density at the relic of 1×10−3 cm−3.
Given this and the average cluster temperature (6.0 keV)
determined in § 3.1, we find that the thermal pressure of
the surrounding hot gas at the location of the radio relic
is 1.6×10−11 dyne cm−2. This value is larger than the es-
timate for the pressure of the radio plasma, as has been
seen in other X-ray cluster radio bubbles (Dunn et al.
2005). We note that if the relic were at a larger radius
than the projected radius, the electron density and ther-
mal pressure would be lower, bringing it closer to the
radio plasma pressure estimate. In addition, in the case
of Abell 13, if the values assumed by Slee et al. (2001) for
(1) the ratio of masses in heavy particles and electrons;


