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CL J005603−3732.7 is a merging galaxy cluster located at a redshift z∼0.165, with
possible filaments of infalling matter. It was observed off-axis with XMM-Newton on 2005
May 22 and November 25, for a total of ∼60 ksec. The optical studies of the cluster reveal two
distinct sub-clumps, located at slightly different redshift, while one unique halo is observed
in the X-ray band. Furthermore, we observe spatially different peaks of X-ray luminosity
and temperature, and neither coincides with either of the two optical cluster centres. We
believe that the cluster is in a collision process, where the optical units have already crossed
each other and during which the hot baryonic matter has possibly been segregated from the
cold dark matter halo.

§1. Introduction

Colliding clusters of galaxies are currently the best laboratories available to
study the properties of dark matter and its interaction with baryonic matter. This
is achieved by combining X-ray observations of the hot baryonic intracluster gas
with weak lensing measurements of the dark matter haloes. Most recently, Clowe
et al.(2006)4) have demonstrated this impressively for the Bullet cluster (1E 0657−558,
z = 0.296). They could also conclude that a collisionless dark matter component is
essential for the correct description of their observations, whereas Modified Newto-
nian Dynamics (MOND) is ruled out, thus forming direct evidence for the existence
of dark matter.

CL J005603−3732.7 (z = 0.165) is a peculiar double cluster of galaxies, seen
in projection near the dwarf galaxy NGC 300 so that deep optical and some X-
ray data exist for it3),5) . CL J005603−3732.7 consists of a south-eastern (z1 =
0.168, σ1 = 880 km s−1) and a north-western component (z2 = 0.162, σ2 = 960
km s−1), separated by 1.′75 or 300 kpc on the sky5) . In total, redshifts are known for
21 member galaxies. The mean velocity difference of 1830 km s−1between the two
components, corresponding to ∼ 20 Mpc distance if attributed solely to the Hubble
flow, is however not representative. The two cD galaxies in the clusters, embedded
in distinct haloes of faint diffuse light, are separated by just 870 km s−1(R200 ' 1.8
Mpc), less than the individual velocity dispersions, and their extended faint haloes
show strong tidal interaction effects (see Fig. 16 in Schirmer et al., 20035)). The mass
of the cluster has been estimated at 1.4×1014M�. Given the appearance of the two
optical haloes, conclusions were that the system is in a pre-collision phase, whereas
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the two clusters themselves are already well mixed individually. Furthermore, two
filaments of infalling matter are seen in the northern-most part of the cluster.

§2. X-ray observation

Fig. 1. X-ray intensity map of the galaxy cluster using all available data and corrected for vi-

gnetting. Overlaid are the contours of the optical image.

In May and November 2005, XMM-Newton observed the spiral galaxy NGC 3003) .
The cluster CL J005603−3732.7 has been detected off-axis for a total of ∼60 ksec.
From these X-ray data, it has been revealed that the entire cluster is embedded in
one single X-ray halo (see Fig. 1), contrary to the optical appearance of two distinct
haloes. Its intensity peaks in the middle between the two optical clusters, showing a
very elongated bridge connecting the two cD galaxies. From the redshifted 6.7 keV
iron Kα line (now at 5.75 keV) of the entire X-ray halo, we deduced a redshift of
∼0.166 which is identical to the mean optical redshift. Furthermore, the tempera-
ture map, obtained using the method described in Bourdin et al. (2004)2) (Fig. 2),
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is not consistent with what is expected for a pre-merging galaxy cluster (e.g., see
Belsole et al. (2005)1) for the merging cluster A1750). Indeed, no evident hot peak is
found in the region separating the two sub-clumps, while small substructures of hot
gas (∼5.5 keV, with respect to the mean temperature ∼4.8 keV) can be observed,
which are apparently randomly distributed. None of these peaks coincide with the
luminosity maximum, neither with any of the cD galaxies.

Fig. 2. Temperature map of the galaxy cluster, where the maxima are at ∼5.5 keV and the mean

at ∼4.8 keV. Overlaid are the contours of the optical image.

§3. Conclusions

From the unimodal shape of the X-ray profile, and the absence of a hot region
separating the two sub-clumps, we believe that these two optical subclumps have
already crossed each other and that no important mixing has been taken place yet.
It is possible that the hot baryonic matter has been segregated from the dark matter
halo during the encounter. Further deep optical and X-ray observations are needed
to better constrain the dark matter distribution, and to clarify the peculiar X-ray
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emission, respectively.
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