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Introduction

We present a Chandra observation of the nearby (z = 0.0377) cool cluster Abell 576. The
cluster shows multiple sharp edges in the central 50 kpc. The temperature gradients across
the edges are relatively small, but both the density and the abundance change by significant
amounts. The pressure gradient across the north edge indicates that the edge must be moving
at nearly the sound speed. We measure a very small cooling rate inside the edges, and a
slightly larger cooling rate at larger radii. We interpret the edges to be indicative of a merging
subcluster that is settling into the center of the main cluster. We discuss the effect of this
merger on the development of a cooling flow in this otherwise relaxed cluster. We find that the
dissipation of the kinetic energy of the merging subcluster is capable of suppressing most
cooling in the central 100 kpc or so of the main cluster, if that energy is efficiently thermalized.

r (kpc)
10 100
u | | | | | | | | [ |
55:00 Imaging Spectroscopy L __ obundance and density -
Much substructure is evident in the core of Abell 576, as is - .--- density only ]
evident from the figure to the left. The dashed lines mark the $ ~ - abundance only

approximate locations of three surface brightness edges. With the
possible exception of the north edge, these differ from the cold
fronts seen in merging clusters, in that the temperature jumps
across them are not particularly large, and therefore the density
jumps across them are small as well. However, the increased iron
abundance combined with the small density increase can account
for the sharp increase in surface brightness. The top figure to the
right shows the measured surface brightness in a wedge across
the north edge. Superposed on the data are curves indicating a
beta-model fit to the data, with brightness increases due to a
density increase only, an abundance increase only, and a
combination of the two. Both effects appear to be necessary to
account for the entirety of the observed brightness.
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Integrated luminosity and energy from dynamical heating as a function of
orbital radius of the subcluster. For reference, the sound crossing time from
r=-200 kpc to r=200 kpc is ~5x10°® years, so the relevant timescale for
heating out to that radius is 1.5 Gyr.

rate both with and without the effects of this heating. The
dissipation timescale assumed is given for each curve. These
curves are only rough approximations, since they assume
perfect efficiency in thermalizing the kinetic energy of the
subcluster, which would cause us to overestimate the rate of
heating. This may, however, be a small effect compared to
the driving effect of the dark matter mentioned above.
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A apparent possible explanations for this. The first is that the gas in to the data. The parameters for the model are taken from Mohr et al. (1996),
the inner 100 or so kpc began with an abundance gradient, and renormalized to our data.
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Chandra image of Abell 576. The S3 (bottom) and S2 (top) figure to the right. Thus, cooling in the central 200 kpc or so must < [ I I -
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mechanism. There is no evidence in either the X-ray or the radio the higher abundance and lower temperature in the center. The gray boxes
of any recent AGN activity in the cluster core at a level capable of show the best fit to the combined spectra. Error bars are 90% confidence.
suppressing cooling by the necessary amount.
Can Heating from the Merger Counteract Cooling in the Center of the Cluster?
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Theoretical mass accretion rate derived from density deprojection and
projected temperature profile (solid line) and mass accretion rate after
correction for dynamical heating from moving cold core.



