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ABSTRACT

We present a study of the structural and scaling properties of the gas distributions in the intracluster medium (ICM) of 31 nearby
(z < 0.2) clusters observed with XMM-Newton, which together comprise the Representative XMM-Newton Cluster Structure Survey
(REXCESS). In contrast to previous studies, this sample is unbiased with respect to X-ray surface brightness and cluster dynamical
state, and it fully samples the cluster X-ray luminosity function. The clusters cover a temperature range of 2.0−8.5 keV and possess
a variety of morphologies. The sampling strategy allows us to compare clusters with a wide range of central cooling times on an
equal footing. We applied a recently developed technique for the deprojection and PSF-deconvolution of X-ray surface brightness
profiles to obtain non-parametric gas-density profiles out to distances ranging between 0.8 R500 and 1.5 R500. We scaled the gas
density distributions to allow for the systems’ differing masses and redshifts. The central gas densities differ greatly from system to
system, with no clear correlation with system temperature. At intermediate radii (∼0.3 R500), the scaled density profiles show much
less scatter, with a clear dependence on system temperature. We find that the density at this radius scales proportionally to the square
root of temperature, consistent with the presence of an entropy excess as suggested in previous literature. However, at larger scaled
radii this dependence becomes weaker: clusters with kT > 3 keV scale self-similarly, with no temperature dependence of gas-density
normalisation. The REXCESS sample allows us to investigate the correlations between cluster properties and dynamical state. We find
no evidence of correlations between cluster dynamical state and either the gas density slope in the inner regions or temperature, but
do find some evidence of a correlation between dynamical state and outer gas density slope. We also find a weak correlation between
dynamical state and both central gas normalisation and inner cooling times, but this is only significant at the 10% level. We conclude
that, for the X-ray cluster population as a whole, both the central gas properties and the angle-averaged, large-scale gas properties are
linked to the cluster dynamical state. We also investigate the central cooling times of the clusters. While the cooling times span a wide
range, we find no evidence of a significant bimodality in the distributions of central density, density gradient, or cooling time. Finally,
we present the gas mass-temperature relation for the REXCESS sample, finding that h(z)Mgas ∝ T 1.99±0.11, which is consistent with
the expectation of self-similar scaling modified by the presence of an entropy excess in the inner regions of the cluster and consistent
with earlier work on relaxed cluster samples. We measure a logarithmic intrinsic scatter in this relation of ∼10%, which should be a
good measure of the intrinsic scatter in the Mgas−T relation for the cluster population as a whole.
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1. Introduction

The X-ray emitting gas in galaxy clusters contains the signatures
of important evolutionary processes such as mergers, AGN ac-
tivity, galaxy interactions and tidal stripping. The impact of gas
physical processes on the observable X-ray properties of galaxy
clusters must be fully understood in order to use galaxy clus-
ters to test the predictions of structure formation models, and
to understand the relationship between AGN activity, galaxy
evolution and the evolution of large-scale structure. The global

� Tables B.1–B.31 and Figs. A.1, A.2 are only available in electronic
form at http://www.aanda.org

scaling relations between cluster observables such as X-ray lu-
minosity/temperature and cluster mass must be well constrained
in the local Universe so that cluster evolution to high redshifts
can be investigated; this is not possible without a good under-
standing of the processes that lead to the observed scatter in these
relationships.

Since the first evidence that the gas and dark matter content
of galaxy clusters does not scale according to the simplest self-
similar predictions (e.g. Edge & Stewart 1991; Arnaud & Evrard
1999), non-gravitational heating processes have been thought to
play an important role in determining the X-ray properties of
galaxy clusters. Recent results have shown that the dark matter
component of galaxy clusters does scale self-similarly, in good
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agreement with theoretical predictions (e.g. Pointecouteau et al.
2005; Vikhlinin et al. 2006). It has also been shown that the
departure of the observed LX/TX relation from theoretical pre-
dictions is due to increased entropy in cluster gas (e.g. Ponman
et al. 2003; Pratt et al. 2006). A combination of radiative cooling
and feedback processes associated with galaxy formation, either
from galaxy winds or AGN activity associated with central su-
permassive black holes, is the most widely accepted explanation
for these results (e.g. Voit 2005). Cluster mergers are also ex-
pected to have an important effect on their observed X-ray prop-
erties: for example, simulations have shown that cluster merger
processes are likely to have an important effect on the LX/TX re-
lation (Rowley et al. 2004), although cooling and heating pro-
cesses in the inner regions may be the dominant source of scatter
(O’Hara et al. 2006).

Radial surface brightness profiles and gas density profiles
have been the key means of obtaining information about the
structure and scaling properties of the intracluster medium
(ICM) since the advent of X-ray imaging of clusters, providing
an essential tool to enable study of three-dimensional gas dis-
tributions, and, together with temperature, the study of the gas
entropy distributions and the total mass profiles via the assump-
tion of hydrostatic equilibrium. ROSAT studies (e.g. Neumann
& Arnaud 1999) suggested that a β model was an adequate
parametrization of the X-ray surface brightness distribution out-
side the core region in galaxy clusters, with clear evidence for
self-similarity, but a large dispersion in the central regions. The
core regions of clusters are now much better resolved with
XMM-Newton and Chandra, and more complex models are re-
quired to fit their surface brightness profiles (e.g. Pratt & Arnaud
2002; Pointecouteau et al. 2004; Vikhlinin et al. 2006). There is
also some evidence that the slope of the gas density profile may
steepen at large radii in some clusters (e.g. Viklinin et al. 1999;
Neumann 2005; Vikhlinin et al. 2006). Constraints on the ra-
dial distribution of hot gas in the galaxy cluster population are
crucial both for accurate estimation of total cluster masses and
for studies of gas entropy. Spherically symmetric methods for
constraining the gas distributions of galaxy clusters have obvi-
ous limitations when applied to samples that are not selected for
regularity; however, as a straightforward method that is easy to
apply to both observations and simulations, they remain an es-
sential tool for studying cluster properties in three dimensions.

In this paper we examine the gas distributions in 31 clusters
drawn from the Representative XMM-Newton Cluster Structure
Survey (REXCESS). Full details of the sample selection func-
tion can be found in Böhringer et al. (2007). To achieve a statis-
tically well-defined sample which fully samples the X-ray lumi-
nosity function and is unbiased with respect to dynamical state,
a sample of 33 clusters was constructed from the REFLEX cat-
alogue (Böhringer et al. 2004) based on the following criteria:
redshift z < 0.2; close to homogeneous coverage of luminos-
ity space; kT > 2.0 keV; detectable with XMM-Newton to a
radius of ∼R500; and distances selected to optimise the extent
of the cluster within the XMM-Newton field-of-view. In addi-
tion, a firm detection of more than 30 photons in the original
RASS detection, and a low column density towards the source
were also required. Observations of the full sample of 31 clus-
ters plus 2 archive observations have now been completed. The
analysis presented here consists of the 31 clusters for which it is
reasonable to carry out a 1-dimensional analysis. We exclude the
clusters RXC J2152−1942 (Abell 2384B) and RXC J0956−1004
(Abell 901/902) which are highly irregular/multiple cluster sys-
tems and hence cannot be analysed in this way.

Throughout this paper we adopt a ΛCDM cosmology with
H0 = 70 km s−1 Mpc−1, ΩM = 0.3 and ΩΛ = 0.7.

2. Data analysis

2.1. Data preparation

Table 1 lists the global properties of the cluster sample and the
details of the XMM-Newton observations. Observations were re-
trieved and reprocessed with the XMM-Newton Science Analysis
System (SAS) version 7.0, ensuring up to date calibration
across the sample. Data sets were cleaned for flares, PATTERN-
selected and corrected for vignetting as described in Pratt et al.
(2007). The background used for the present analysis consists
of custom event files generated from data taken in Filter Wheel
Closed (FWC) mode, which correspond to an accurate repre-
sentation of the particle and instrumental background present
in XMM-Newton observations. These background data sets were
cleaned, PATTERN-selected and vignetting corrected as above,
then recast to have the same aspect as the observation data files.
The background event lists were rescaled to the source quiescent
count rate in the [10−12] and [12−14] keV range for EMOS and
EPN cameras, respectively, by adjusting the WEIGHT column
in each background event file.

Sources other than the target object were detected in a broad
band ([0.3−10.0] keV) coadded EPIC image using the SAS
wavelet detection task ewavdetect, with a detection threshold
set at 5σ. After visual screening, detected sources were excluded
from the event file for all subsequent analysis.

2.2. Surface brightness and gas density profiles

Vignetting-corrected surface brightness profiles were extracted
for each camera in the 0.3−2.0 keV band from source and
scaled background event files in 3.′′3 bins out to a radius of 15′.
The profiles were centred on the peak in X-ray surface bright-
ness. The background surface brightness profiles were then sub-
tracted, and the background subtracted profiles from the three
cameras co-added. No weighting for camera response was ap-
plied at this stage. We then applied the second stage of back-
ground subtraction to account for the X-ray background. As the
REXCESS sample was chosen with specific field-of-view crite-
ria, all of the observations include an outer region which can be
used to measure accurately the cosmic X-ray background (CXB)
component. The residual background level due to the CXB in the
co-added, background subtracted surface brightness profile was
determined by a careful visual analysis of the region where the
profile flattens due to background domination; the mean level in
this region was then calculated and subtracted, and the resulting
profile rebinned to a significance of 3σ per bin.

Deprojected, PSF-corrected emission measure profiles were
obtained from the surface brightness profiles using the non-
parametric method described in Croston et al. (2006). The re-
sponse matrices used were obtained using the Ghizzardi et al.
(2001) parametrisation of the XMM-Newton PSF, weighted by
the contribution of each camera to the combined profile. The pro-
files were then converted to gas density by calculating a global
conversion factor for each profile in XSPEC using the global
temperatures listed in Table 1, which are spectroscopic tempera-
tures estimated in the [0.15 < R < 1] R500 aperture. A correction
factor to take into account radial variations of temperature and
abundance was calculated for each radial bin using a parameter-
isation of the projected temperature and abundance profiles, as
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Table 1. Cluster properties. Columns: (1) Cluster ID, (2) redshift, (3) column density in 1020 cm−2, (4) X-ray temperature from a mekal fit in the
[0.15−0.75] R500 region in keV, (5) X-ray temperature from a mekal fit in the [0.15−1] R500 region in keV, (6) abundance obtained from a mekal fit
in the [0.15−1] R500 region, in units of solar abundance, (7) R500 in kpc, iteratively determined from the M500 − YX relation of Arnaud et al. (2007)
as described in the text, (8) logarithm of gas mass to R500 determined as described in the text in M�, (9) inner slope of the gas density profile
determined in the region with r < 0.05 R500, (10) outer slope of the gas density profile determined in the region [0.3−0.8] R500 as defined in the
text.

Cluster z NH TX(0.75 R500) TX(R500) Z R500 log (Mgas) α (<0.05 R500) β ([0.3−0.8] R500)

RXC J0003.8+0203 0.0924 3.0 3.87+0.10
−0.10 3.64+0.09

−0.09 0.27+0.04
−0.04 876.69 13.298 ± 0.006 0.55 ± 0.00 0.63 ± 0.01

RXC J0006.0−3443 0.1147 1.1 5.18+0.20
−0.20 4.60+0.21

−0.16 0.34+0.06
−0.06 1059.31 13.642 ± 0.010 0.48 ± 0.00 0.50 ± 0.01

RXC J0020.7−2542 0.1410 2.1 5.55+0.13
−0.13 5.24+0.15

−0.15 0.18+0.04
−0.04 1045.30 13.606 ± 0.008 0.21 ± 0.00 0.74 ± 0.01

RXC J0049.4−2931 0.1084 1.9 3.03+0.12
−0.12 2.79+0.11

−0.11 0.26+0.05
−0.04 807.79 13.225 ± 0.009 0.48 ± 0.01 0.65 ± 0.01

RXC J0145.0−5300 0.1168 2.8 5.63+0.14
−0.14 5.51+0.16

−0.16 0.30+0.05
−0.05 1089.28 13.674 ± 0.009 0.17 ± 0.00 0.56 ± 0.00

RXC J0211.4−4017 0.1008 1.6 2.07+0.05
−0.05 2.02+0.06

−0.06 0.27+0.02
−0.02 685.04 12.991 ± 0.008 0.70 ± 0.02 0.61 ± 0.03

RXC J0225.1−2928 0.0604 1.6 2.67+0.13
−0.13 2.61+0.16

−0.16 0.69+0.11
−0.09 693.91 12.874 ± 0.012 0.04 ± 0.01 0.56 ± 0.00

RXC J0345.7−4112 0.0603 1.8 2.30+0.09
−0.06 2.15+0.08

−0.08 0.37+0.05
−0.04 688.40 12.919 ± 0.013 1.19 ± 0.05 0.62 ± 0.02

RXC J0547.6−3152 0.1483 2.1 6.06+0.14
−0.14 5.68+0.11

−0.11 0.27+0.03
−0.03 1133.74 13.768 ± 0.005 0.26 ± 0.01 0.62 ± 0.01

RXC J0605.4−3518 0.1392 4.5 4.91+0.11
−0.11 4.81+0.12

−0.12 0.31+0.04
−0.04 1045.94 13.659 ± 0.008 0.87 ± 0.04 0.70 ± 0.01

RXC J0616.8−4748 0.1164 5.1 4.17+0.11
−0.11 4.16+0.12

−0.12 0.31+0.04
−0.04 939.16 13.452 ± 0.008 0.61 ± 0.04 0.50 ± 0.02

RXC J0645.4−5413 0.1644 6.5 7.27+0.18
−0.18 6.97+0.19

−0.19 0.22+0.04
−0.04 1279.98 13.994 ± 0.007 0.49 ± 0.01 0.60 ± 0.01

RXC J0821.8+0112 0.0822 4.2 2.84+0.10
−0.10 2.44+0.12

−0.12 0.28+0.05
−0.04 755.86 13.071 ± 0.010 0.68 ± 0.02 0.64 ± 0.02

RXC J0958.3−1103 0.1669 5.4 6.30+0.50
−0.44 5.85+0.45

−0.40 0.25+0.00
−0.00 1077.39 13.648 ± 0.016 0.64 ± 0.02 0.81 ± 0.01

RXC J1044.5−0704 0.1342 3.6 3.57+0.05
−0.05 3.52+0.05

−0.05 0.26+0.02
−0.02 931.85 13.518 ± 0.008 1.11 ± 0.06 0.69 ± 0.01

RXC J1141.4−1216 0.1195 3.2 3.54+0.05
−0.05 3.40+0.06

−0.06 0.38+0.03
−0.03 885.24 13.385 ± 0.012 0.98 ± 0.05 0.62 ± 0.01

RXC J1236.7−3354 0.0796 5.5 2.73+0.09
−0.01 2.57+0.11

−0.03 0.42+0.04
−0.04 753.50 13.078 ± 0.009 0.41 ± 0.01 0.61 ± 0.01

RXC J1302.8−0230 0.0847 1.7 3.44+0.07
−0.07 2.92+0.09

−0.07 0.26+0.03
−0.03 842.12 13.247 ± 0.013 1.04 ± 0.06 0.50 ± 0.02

RXC J1311.4−0120 0.1832 1.8 8.44+0.12
−0.12 8.24+0.13

−0.13 0.26+0.02
−0.02 1319.18 14.019 ± 0.004 0.56 ± 0.01 0.71 ± 0.01

RXC J1516.3+0005 0.1181 4.7 4.48+0.07
−0.07 4.18+0.08

−0.08 0.25+0.03
−0.03 989.86 13.548 ± 0.008 0.44 ± 0.00 0.65 ± 0.01

RXC J1516.5−0056 0.1198 5.4 3.74+0.10
−0.09 3.40+0.08

−0.08 0.30+0.03
−0.03 927.02 13.472 ± 0.009 0.51 ± 0.01 0.41 ± 0.01

RXC J2014.8−2430 0.1538 13.1 5.73+0.10
−0.10 5.63+0.11

−0.11 0.27+0.03
−0.03 1155.29 13.843 ± 0.013 0.88 ± 0.15 0.64 ± 0.01

RXC J2023.0−2056 0.0564 5.3 2.72+0.09
−0.09 2.46+0.12

−0.12 0.20+0.04
−0.04 739.51 13.014 ± 0.010 0.46 ± 0.00 0.58 ± 0.01

RXC J2048.1−1750 0.1475 4.7 5.01+0.11
−0.11 4.59+0.08

−0.08 0.22+0.03
−0.03 1077.96 13.730 ± 0.008 0.01 ± 0.00 0.51 ± 0.01

RXC J2129.8−5048 0.0796 2.2 3.88+0.14
−0.14 3.64+0.16

−0.12 0.46+0.06
−0.06 900.60 13.350 ± 0.008 0.37 ± 0.00 0.46 ± 0.01

RXC J2149.1−3041 0.1184 2.3 3.50+0.07
−0.07 3.40+0.08

−0.08 0.26+0.03
−0.03 886.56 13.393 ± 0.010 0.75 ± 0.06 0.56 ± 0.01

RXC J2157.4−0747 0.0579 3.6 2.76+0.07
−0.07 2.30+0.10

−0.06 0.28+0.03
−0.03 751.45 13.047 ± 0.008 0.42 ± 0.00 0.37 ± 0.01

RXC J2217.7−3543 0.1486 1.1 4.65+0.10
−0.08 4.45+0.09

−0.09 0.21+0.03
−0.03 1022.61 13.638 ± 0.007 0.45 ± 0.00 0.60 ± 0.01

RXC J2218.6−3853 0.1411 1.4 6.16+0.19
−0.19 5.88+0.20

−0.15 0.34+0.05
−0.05 1130.13 13.747 ± 0.006 0.31 ± 0.00 0.66 ± 0.01

RXC J2234.5−3744 0.1510 1.2 7.30+0.12
−0.12 6.95+0.14

−0.14 0.23+0.03
−0.03 1283.21 13.984 ± 0.007 0.13 ± 0.01 0.71 ± 0.01

RXC J2319.6−7313 0.0984 2.9 2.52+0.07
−0.07 2.48+0.08

−0.08 0.31+0.04
−0.04 788.73 13.238 ± 0.010 0.81 ± 0.07 0.51 ± 0.02

detailed in Pratt & Arnaud (2003)1. The surface brightness pro-
files and corresponding gas density profiles for each cluster are
presented in the Appendix. The gas density profiles in tabular
form are included in the electronic version of this paper.

3. Results

3.1. Global properties of cluster gas density profiles

Figure 1 shows the 31 cluster gas density profiles superposed to
allow an investigation of their global properties. The individual
surface brightness profiles (in the energy range 0.3−2.0 keV) and
gas density profiles are given in the Appendix. There is a consid-
erable amount of scatter in the unscaled profiles (top left panel),
which is unsurprising. Structure formation models predict that
the mean cluster density scales with ρc(z) and so according to
h(z)2 and predict a universal profile shape when the radial coor-
dinate is scaled according to the cluster mass. We use a scaling

1 The use of projected values here is acceptable, as the temperature
dependence of emissivity in the 0.3−2.0 keV band is <5%, and there
are no significant differences between projected and deprojected abun-
dance.

radius of R500, defined as the radius enclosing a mean overden-
sity of 500 times the critical density. We therefore expect that
gas density profiles scaled by h(z)−2, and in radial units of r/R500
should coincide.

The physical distances were converted to scaled radius us-
ing the values of R500 given in Table 1, which were determined
iteratively as described by Kravtsov et al. (2006), based on the
M500 − YX relation of Arnaud et al. (2007) (see also Maughan
et al. 2007). Here YX is the product of the gas mass within R500
and the temperature in the [0.15−1] R500 region. This approach
allows us to determine R500 directly from the data without first
fitting total mass profiles. For self-consistency, we prefer to use
a scaling relation determined from XMM-Newton results, rather
than relying on results determined from lensing masses, which
have large individual uncertainties and are only applicable to the
high mass regime, or from simulations that do not yet reproduce
all of the observed properties of the cluster population. A com-
parison between the empirical relation of Arnaud et al. (2007)
and the simulated relation of Nagai et al. (2007) shows only a
small normalisation offset (<8%), so that the only difference to
our results if the simulated relation were used would be to shift
all the profiles in the direction of smaller radii. It would therefore
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Fig. 1. Gas density profiles for the entire sample. Top left: unscaled profiles; top right: profiles of unscaled density with scaled radius; middle left:
profiles of density scaled for redshift evolution; middle right: profiles of density scaled according to T 0.525 as implied by modified self-similar
S − T scaling; bottom left: density profiles with a representation of the 1-sigma scatter of the sample; bottom right: the relative dispersion (σ/〈ne〉)
as a function of radius for the cluster sample with profiles scaled according to expected evolution with redshift (black) and by T 0.525 (red).

http://dexter.edpsciences.org/applet.php?DOI=10.1051/0004-6361:20079154&pdf_id=1


J. H. Croston et al.: REXCESS gas density distributions 435

have no effect on any of our conclusions, which are all based on
the relative profiles.

The total gas mass to a radius of R500 was determined for the
sample by integrating over the gas density profiles. For profiles
where the data does not extend to R500 (9/31 clusters) we extrap-
olated the profiles from the outer bin of the density profile (never
less than 0.8 R500) assuming a power law slope in log space, de-
termined by a fit to the outer four bins. The errors on gas mass
were determined by combining in quadrature the errors obtained
from Monte Carlo simulation over the statistical errors in the
surface brightness profiles and the errors due to the temperature
uncertainties.

The scatter in gas density at 0.3 R500 is σ/〈ne〉 = 0.265. We
then scaled the gas densities according to their expected evolu-
tion with redshift: ne ∝ n0h(z)2 (shown in the middle left panel of
Fig. 1), which reduced the scatter at 0.3 R500 to σ/〈ne〉 = 0.236.
The bottom right panel of Fig. 1 shows the relative dispersion as
a function of radius for this scaling (in red), which drops from
∼100% in the inner regions to a minimum of ∼15% at 0.6 R500,
before increasing slightly in the outer regions.

3.2. Dependence of gas density on temperature

Figure 2 shows the evolution-corrected gas density profiles
colour-coded by cluster temperature. At the smallest radii
probed by this data, the dispersion in profiles is uncorrelated
with temperature (e.g. left hand panel of Fig. 3). We investi-
gate the origin of this scatter in Sect. 4.3. At intermediate radii
(∼0.3 R500), there is a clear systematic bias with system tempera-
ture, although this trend becomes weaker again at the maximum
radii probed by the data. Figure 3 also quantifies the relation-
ship between gas density normalisation at a radius of 0.3 R500
and at 0.7 R500. Results are shown for the redshift-scaled gas
density profiles; however, using the unscaled profiles does not
significantly alter the result. There is evidence for a correlation
in both cases, although the trend is weaker at 0.7 R500. We ob-
tained a null hypothesis probability<0.0001 on a Spearman rank
test for the comparison at 0.3 R500 and a higher null hypothesis
probability of 0.004 at 0.7 R500. We carried out orthogonal lin-
ear regression, finding a slope of 0.50 ± 0.08 for the relationship
between ne(0.3 R500) and T .

The departure of the density from the simple scaling is best
discussed in terms of the radial entropy profiles of the sys-
tems. To be consistent with previous work, we define entropy as
S = T/n2/3

e . The observed departure from simple scaling of the
entropy-temperature relation for clusters (e.g. Finoguenov et al.
2002; Ponman et al. 2003) implies a temperature dependence of
the gas density normalisation such that ne ∝ T 0.525. This is in ex-
cellent agreement with the trend we see at 0.3 R500. However, at
0.7 R500, the correlation is weaker and we find a flatter slope of
0.25 ± 0.06. It is apparent from the righthand panel of Fig. 3 that
the correlation at 0.7 R500 is mainly due to lower densities in the
systems below kT ∼ 3.0 keV; at higher temperatures the relation
appears to be flat. This suggests that the “entropy excess” may
extend to larger scaled radii in cooler systems, consistent with
the expectation that non-gravitational processes have a greater
effect at the low mass end of the cluster population.

We then scaled the density profiles by T 0.525 (in addition to
the redshift scaling discussed above), as shown in the middle
right panel of Fig. 1. As shown in the bottom right panel, the rel-
ative dispersion decreases for this scaling (shown in red) out to
a radius of ∼0.5 R500, reaching a minimum of σ/〈ne〉 = 0.133 at
0.5 R500. Beyond∼0.5 R500 the relative dispersion for this scaling

Fig. 2. Gas density distributed scaled according to expected evolution
with redshift, and coded by temperature so that blue corresponds to a
temperature of ∼2.0 keV and red a temperature of ∼8 keV.

is slightly higher than for the redshift-evolution-only profiles.
This result is consistent with the weaker correlation between gas
density and temperature at 0.7 R500, supporting the conclusion
that an entropy excess is likely to be significant in the cluster
inner regions only.

3.3. Radial dependence of density profile slope

We investigated the radial dependence of the density profile
slope, defined as the logarithmic gradient of density with ra-
dius, and determined from the deprojected profiles, with a
binning chosen to correspond to a typical temperature profile
for the sample. In Fig. 4, we present the superposed plots of
d log(ne)/d log(r) for the cluster sample, colour-coded by tem-
perature in the same way as for Fig. 2. There is a large scatter at
all radii of the profiles, which in many cases are not very smooth.
The scatter at a radius of 0.3 R500 is σ/〈α〉 = 0.20. It is evident
from Fig. 4 that in most cases α appears still to be increasing
in the outermost regions (e.g. at a distance of ∼0.8−1.0 R500) in
contrast to the power-law behaviour expected for a β-model pro-
file. This is in agreement with earlier work (e.g. Vikhlinin et al.
1999; Neumann 2005), and has important implications for clus-
ter mass estimates obtained using analytical models. We have
fully taken into account systematic uncertainties in the back-
ground level in determining the outer slopes: the systematic un-
certainty in the background level is typically ∼2−3%, leading
to an uncertainty in outer slope that is negligible compared to
the statistical uncertainties on surface brightness. In one case,
RXC J2234.5−3744, the background uncertainty is ∼14% due
to residual flare contamination, which leads to a ∼3% error in
the [0.3−0.8] R500 slope. In Fig. 4, the mean slope is shown only
out to 0.9 R500, where the effects of systematic uncertainty in the
background level are negligible. Our conclusions relating to the
gas density gradient are therefore robust.

3.4. Parametrization of cluster structure

In order to further investigate the distribution of cluster struc-
ture and the dependence of cluster structure on other properties
such as gas temperature and dynamical state, we first considered
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Fig. 3. Plots of gas density normalisation vs. cluster temperature at 0.03 R500 (left), 0.3 R500 (middle) and at 0.7 R500 (right), for the redshift-scaled
density profiles. For the latter two cases, lines of best fit obtained as described in the text are overplotted.

Fig. 4. Profiles of α, the density profile slope for the entire cluster sam-
ple, colour-coded by cluster temperature as in Fig. 2. Thick red line
indicates the mean profile.

the outer logarithmic slope of the gas density profiles. We chose
to use the region of [0.3−0.8] R500, since, as shown in Figs. 1
and 4, all of the profiles have steepened from their inner slopes
by 0.3 R500, and all extend to at least 0.8 R500. The use of a fixed
outer radius minimizes the possibility of bias due to brighter, and
hence higher temperature, clusters extending to larger radii. We
express the slope as a β value, where β is defined as 1/3 times the
slope, for comparison with other works using analytical models.
The outer slope in the region [0.3−0.8] R500 is hereafter referred
to as α0.3−0.8, or β0.3−0.8 when expressed as a β value. We also
measured the inner logarithmic slope within 0.05 R500, before
any of the profiles have begun to steepen significantly, which is
hereafter referred to as α<0.05. Both α0.3−0.8 and α<0.05 were mea-
sured by a simple linear least-squares fit in log space over the
relevant region. As discussed above, the effects of systematic
uncertainties in the background level have been fully taken into
account and are less than the statistical uncertainties in nearly all
cases.

In Fig. 5 (top) we plot the distribution of β0.3−0.8 and α<0.05
for the gas density profiles scaled according to expected evo-
lution with redshift. The mean value for α<0.05 is −0.5 ± 0.3,
with the large scatter reflecting the range from clusters with cen-
tral cores to those that are highly peaked (using a fixed inner
boundary in scaled radius does not reduce the scatter or signifi-
cantly alter the mean slope). We are confident that the values of

α0.3−0.8 are unaffected by PSF-correction or resolution issues: in
Croston et al. (2006) we showed that the PSF correction is very
accurate beyond∼0.05 arcmin, and we find that α0.3−0.8 is uncor-
related with redshift or angular scale. The mean value of α0.3−0.8
is −1.80 ± 0.28 (corresponding to β0.3−0.8 = 0.60 ± 0.10), which
is consistent with other studies, e.g. Neumann & Arnaud (1999),
Ota & Mitsuda (2004), Vikhlinin et al. (2006). The scatter in
α0.3−0.8 is considerably smaller than for α<0.05; however, a few
clusters are exceptionally flat in their outer regions (three clus-
ters have β < 0.5). There is no evidence for bimodality in α<0.05.
We also investigated whether α<0.05 and α0.3−0.8, the inner and
outer slopes, are correlated. As shown in Fig. 6, no such corre-
lation appears to exist, indicating that in general the dynamical
evolution of the angle-averaged gas distribution in the central
and outer regions of the clusters are not closely connected.

The REXCESS sample includes clusters with evidence for
irregularity, and in some cases the choice of the centre for
the profiles is very dependent on the radius used for cen-
troiding (see Sect. 4.2). We therefore examined the effect of
this uncertainty on the structural parameters of the density
profiles by considering three of the most irregular clusters,
RXC J2048−1750, RXC J2129−5048 and RXC J1516−0056.
For each of these clusters, surface brightness profiles were ex-
tracted using centroid positions obtained within radii of 0.3, 0.5
and 1.0 times R500, which were deprojected in the same way as
for the original profiles. We found that the choice of centroid
unsurprisingly has an important effect on the measured value of
α<0.05, introducing a scatter of between 40−67 percent; however,
the results for the inner two choices of centroiding region, more
appropriate for studying the slope in the inner regions, were
in reasonable agreement. The choice of centroid does not ap-
pear to introduce significant uncertainty in α0.3−0.8: the disper-
sion between the three cases ranged from 2−6 percent in these
“worst-case” clusters. We comment below on the effect of cen-
troid choice on other results.

3.5. Dependence of cluster structure on temperature

In Fig. 7 we plot the inner and outer density slopes (α<0.05
and β0.3−0.8) against the cluster temperature in the region
[0.15−1] R500. β0.3−0.8 appears to correlate with global tempera-
ture. Based on a Spearman rank test, we find a ∼2 percent prob-
ability that such a correlation could occur by chance. There is
no significant correlation between α<0.05 and the global cluster
temperature. It is clear from Fig. 4 that the slope does not de-
pend on temperature over most of the radial range. It is only at
radii beyond ∼0.3 R500 that the slopes of the cooler profiles are
preferentially below the mean, with hotter profiles mainly above
the mean.
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Fig. 5. Histograms of the distribution of inner logarithmic slope (α<0.05) and outer slope (β0.3−0.8) for the density profiles scaled according to their
expected evolution with redshift.

Fig. 6. Comparison of the inner and outer slopes of the density profile
(α<0.05 and α0.3−0.8, respectively) for each cluster.

4. Discussion

4.1. Total gas mass and the Mgas–T relation

Figure 8 shows the relationship between gas mass and global
temperature for the REXCESS sample. Here we use temper-
ature in the [0.15−0.75] R500 region to enable direct compar-
isons with previous work. We fitted a scaling relation of the form
h(z)Mgas = C[TX/5 keV]γ using two linear regression methods,
a weighted least squares method that incorporates an intrinsic
scatter term in the errors (WLSS), and BCES, which is an or-
thogonal method that does not take into account the statistical
errors. These methods are discussed in more detail in Pratt et al.
(2006). The results of the fits are given in Table 2. The slopes
and normalisations obtained with the two methods are consis-
tent, and are also in good agreement with those obtained for a
smaller sample of relaxed clusters by Arnaud et al. (2007). The
results of our fits and the Arnaud et al. relaxed cluster relation are
shown in Fig. 8. As shown in Table 2, the intrinsic logarithmic
scatter for the REXCESS sample is a factor of 2.5 times higher

than for the Arnaud et al. (2007) relaxed cluster sample. This is
likely to arise as a result of the wider range of cluster morpholo-
gies in our sample, although the sample appears to include clus-
ters with both higher and lower gas mass for their temperature.

We investigated the effect of choice of cluster centre on the
gas mass measurements and found that for the three most dis-
turbed systems the gas masses obtained varied by between 7 and
12% for centroiding using regions of radius 0.1, 0.3 and 0.5 ×
R500. As the cluster dynamical state appears to be relatively in-
dependent of temperature (see Sect. 4.2), we do not expect this
systematic uncertainty to affect our conclusions about the scal-
ing of gas mass and temperature. As, in addition, our sample
selection strategy is unbiased with respect to cluster dynamical
state, the ∼9% scatter about the Mgas−T relation we measure for
this sample should be a good measure of the intrinsic scatter in
the relation for the cluster population as a whole.

The steep relation between gas mass and temperature im-
plies a decrease in the total gas mass content of cooler clusters
relative to higher mass systems, when compared with standard
predictions. This is clearly connected with the excess of entropy
seen at intermediate radii in cooler systems and their relatively
flat outer slopes. All of these factors suggest that significant non-
gravitational heating is likely to have occurred, raising the gas
entropy and lifting material beyond R500. Energetically it is most
appealing if this energy injection occurred prior to cluster col-
lapse (e.g., McCarthy et al. 2007), but a single level of “preheat-
ing” is unable to explain the full range of observed properties,
both as a function of cluster temperature and as a function of
the variations within in a temperture band. We will explore the
theoretical models that can account for the observed trends in a
future paper.

4.2. Dependence of cluster structure on dynamical state

The radial gas distribution in galaxy clusters is likely to be
strongly affected by the cluster dynamical state, since mergers
are expected to disrupt the gas structure significantly. We used
two different quantitative measures of substructure in the 2D sur-
face brightness distribution as means of characterising the clus-
ter dynamical state: the power ratio method of Buote & Tsai
(1995) and centre shifts (e.g. Mohr et al. 1995; Poole et al. 2006).
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Fig. 7. Plots of the inner (left) and outer (right) slopes (α<0.05 and β0.3−0.8), respectively, versus the global cluster temperature, TX.

Table 2. Results of linear regression analysis for the Mgas−T relation. γ is the slope in log-log space, C the normalisation, and σraw and σintrins the
raw and intrinsic logarithmic scatter about the relation, respectively.

Sample method γ log(C) σraw σintrins

REXCESS WLSS 1.986 ± 0.111 13.652 ± 0.020 0.0928 0.0903
BCES 2.122 ± 0.121 13.661 ± 0.019 0.0989 0.0962

Arnaud et al. (2007) WLS 2.10 ± 0.05 13.65 ± 0.01 0.048 0.036

Fig. 8. Cluster gas mass vs. global temperature. Solid line is the best
fitting relation to this sample obtained using WLSS, dashed line is the
results obtained with BCES, and the dotted line is the best-fitting rela-
tion for the sample of regular clusters discussed in Arnaud et al. (2007).

The power ratio method used here is described in more de-
tail in Pratt et al. (2007). Here, we make use of power ratio mea-
surements for the entire REXCESS sample (to be discussed in
a forthcoming paper), determined in an aperture of radius R500.
We examined the dependence of cluster structure on the three
lowest order power ratios of relevance for this work: P2/P0,
which corresponds to a measure of ellipticity, P3/P0, which is
the best measure of further substructure, and P4/P0, which also
measures deviation from a relaxed dynamical state. As some of
the P3/P0 values are formally upper limits, we used the gener-
alized Kendall’s τ test for censored data, as implemented in the
asurv package. We did not find a correlation with inner gas den-
sity slope (α<0.05); however, there is evidence for a correlation

between P3/P0 and β0.3−0.8, with a null hypothesis probability of
∼0.1% on the generalized Kendall’s τ test. There is weak evi-
dence for a correlation between P3/P0 and temperature, with a
null hypothesis probability of ∼10% on a generalized Kendall’s
τ test. This correlation likely arises as a result of the correla-
tion between β and temperature, as discussion in Sect. 3.5. The
relations between gas structure and P3/P0 are shown in Fig. 9.

Centre shifts were determined for the entire REXCESS sam-
ple. Centroids were obtained for regions of n × 0.1 × R500 with
n = 1..10 (i.e. the region with r < 0.1 R500 was not included,
so that the centre shifts are not affected by the large scatter in
central gas properties). The results of this analysis will be pre-
sented in more detail in a forthcoming paper; however, for the
purposes of a comparison with gas structural properties we used
〈w〉, defined as the standard deviation of the projected separa-
tions between the X-ray peak and centroid at each radius (e.g.
Maughan et al. 2007) in the region between 0.1 × R500 and R500.
We found that the exclusion of the central region, possibly af-
fected by a cooling core, did not significantly affect the measured
〈w〉 values, except in the cases where 〈w〉 is very small. In Fig. 9
we plot 〈w〉 against inner and outer gas density slopes (α<0.05
and β0.3−0.8). On a Spearman rank test, we find no strong evi-
dence for a significant correlation with α<0.05, but find evidence
for a correlation between 〈w〉 and β0.3−0.8, with a null hypoth-
esis probabilty of 0.08% on a Spearman rank test. 〈w〉 is also
uncorrelated with temperature. The lack of correlation with in-
ner density slope suggests that cluster substructure and central
cooling behaviour are independent.

4.3. Cooling times

Cooling time profiles were determined from the gas density and
temperature profiles for each cluster, where the cooling time,
tcool is defined as:

tcool(r) =
3
2ρgas(r)kT (r)V

LX(r)
(1)
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Fig. 9. The relationship between cluster dynamical state as parametrised by power ratios and centre shifts and gas properties. Top: P3/P0, bottom:
〈w〉. Left to right: inner slope of gas density (α<0.05), outer slope of gas density (β0.3−0.8), temperature.

Fig. 10. Cooling time profiles for the cluster sample. Left: unscaled profiles in physical units; middle: unscaled gas density in units of scaled radius
(corresponding to the top left panel of Fig. 1); right: profiles obtained from the redshift-scaled gas density profiles (corresponding to the middle
left panel of Fig. 1).

where LX(r) is the X-ray luminosity at radius r determined us-
ing the appropriate mekal model parameters at each radius in
xspec. Figure 10 shows the cooling time profiles for all 31 clus-
ters in physical and scaled units in the radial range where the
temperature profile is well constrained for each cluster. As the
temperature profiles we use here are not deprojected, we com-
pared the cooling time profiles obtained using projected and de-
projected temperature profiles for the cluster with the steepest
central temperature drop. We conclude that the use of projected
temperatures introduces an uncertainty of at most ∼15% at radii
less then 0.02 R500 and has negligible effects at larger radii.

The lower envelope of the cooling time profile distribution
for REXCESS is in good agreement with previous work (e.g.
Sanderson et al. 2006; Bauer et al. 2005); however, the dis-
persion in the inner regions of this sample is higher than seen
in other samples, particularly those dominated by cooling core
clusters (e.g. Voigt & Fabian 2004; Sanderson et al. 2006), with a
value ofσ/〈tcool〉 = 0.85 at 0.03 R500 (as the cooling time profiles
are dominated by the behaviour of the gas density profiles, the
scatter as a function of radius is similar to that shown in Fig. 1).
We find a mean slope in the region [0.2−0.8] R500 of 1.4 ±
0.3, which is consistent with the results of Bauer et al. (2005).
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Fig. 11. Histograms of central gas density and central cooling time (at 0.03 R500, the innermost radius at which both density and temperature data
is available for all clusters), showing that there is no strong evidence for bimodality in their cooling properties.

In the region [0.05−0.2] R500 the mean slope for our sample is
∼0.9 ± 0.3, somewhat flatter than that seen over a similar range
in scaled radius by Sanderson et al. (2006), due to the larger
scatter towards higher cooling times in our sample. The spatial
resolution of our temperature profiles in the inner regions limits
our ability to draw strong conclusions about the central cooling
properties of this sample; however, the large dispersion in cen-
tral cooling properties suggests that there are more clusters with
high central cooling times in this sample compared to other stud-
ies. Nevertheless, tcool drops below the Hubble time at a radius
of ∼50−200 kpc for virtually all of the clusters in the sample.

Traditionally, clusters have been divided into two classes ac-
cording to their central cooling times: “cool-core” systems with
short central cooling times and high central densities and “non-
cool-core systems” with cooling times comparable to the Hubble
time. Because of their higher surface brightness, cool-core sys-
tems have tended to be over represented in previous deep ob-
servations of clusters, leading to the perception that the distribu-
tion of system cooling times is bimodal. However, as shown in
Fig. 11, the distributions of gas densities and cooling times for
the REXCESS sample at the innermost radius appear to be well
represented by a broad single peaked distribution, and any divi-
sion of this sample based on the central cooling time would be
arbitrary. We note, however, that our cooling time profiles do not
extend to very small radii, and so we cannot rule out bimodal-
ity in the cooling time profiles on smaller scales. In particular
there does appear to be a subset of profiles which continue to
have a steep gradient in cooling time at small radii, which corre-
sponds primarily to those profiles with tcool(0.03 R500) < 1 Gyr.
The mean slope for profiles with inner cooling times higher
than 1 Gyr is significantly flatter, with several profiles that are
asymptotically flat in the central regions. Hence our data do not
rule out models in which conduction can stabilize the cores of
clusters with high central cooling times (e.g. Donahue et al.
2005). As noted in Sect. 3.5, the distribution of inner gas den-
sity slope (α<0.05) also shows no strong evidence for bimodality.
These conclusions are independent of the choice of radius and
gas density scaling.

Finally, we investigated the connection between central gas
properties and cluster dynamical state by comparing the inner
cooling times and gas densities with 〈w〉 and P3/P0. Although it

is widely anticipated that clusters with long central cooling times
result from cluster mergers, recent papers have suggested that
central density cusps are unlikely to be destroyed in the merger
event (e.g., McCarthy et al. 2004; Borgani et al. 2004; Poole
et al. 2006). It is therefore of considerable interest to investi-
gate the connection between central gas properties and cluster
dynamical state by comparing the inner cooling times and gas
densities with 〈w〉 and P3/P0. Figure 12 illustrates that corre-
lations are present, in the sense that clusters with lower central
densities, and higher central cooling times, tend to show more
evidence for disturbance. However, the trend is driven by a few
systems with the highest level of disturbance, and the null hy-
pothesis that there is no correlation can only be rejected at the
∼85−97% level using the Spearman rank correlation test (for
〈w〉) or the generalized Kendall’s τ test (for P3/P0). While there
is therefore weak evidence that merger activity can affect cluster
central densities and cooling times, it does not appear to affect
the slope of the density profile (Sect. 4.2) in the inner regions.
Clearly these issues need to be addressed by careful comparison
with cosmological simulations.

4.4. Comparison with simulations

We compared the observed gas density profiles with the simu-
lated profiles of all clusters with kT > 2 keV from Borgani et al.
(2004), in which the SPH code GADGET-2 (Springel 2005)
was used to simulate a concordance ΛCDM model (ΩM = 0.3,
ΩΛ = 0.7, σ8 = 0.8, h = 0.7) within a box of 192 h−1 Mpc
on a side, using 4803 dark matter particles and an equal num-
ber of gas particles. The simulation included radiative cooling,
star formation and galactic ejecta powered by supernova feed-
back. Figure 13 shows in red the 1σ dispersion of the entire
sample of observed profiles as in the bottom left panel of Fig. 1,
with the simulated profiles as dashed lines. Observed profiles
were scaled by ρvir, defined as 100 ρcrit,0. The agreement is very
good in the radial range [0.02−0.3] R500; however at larger radii
the observed profiles are slightly flatter than the simulated pro-
files. We found that the simulated profiles have a mean slope
in the radial range [0.3−0.8] R500 of −1.97 ± 0.25, which is
consistent within the errors with our measured mean slope of
−1.80 ± 0.28, but is slightly higher. For the purpose of this
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Fig. 12. Comparisons between central gas properties and dynamical state. Left: P3/P0 vs. ne(0.007 R500) (top) and tcool(0.03 R500) (bottom); right:
〈w〉 vs. ne(0.007 R500) (top) and tcool(0.03 R500) (bottom).

Fig. 13. Comparison of the observed gas density profiles (1σ dispersion
in red) and simulated profiles of Borgani et al. (2004) (dashed lines)
scaled by ρvir.

comparison we used the “true” R500 values from the simulations.
The small difference between the slope of the observed and sim-
ulated profiles at large radius may be due to differences in the
definition of R500. We cannot apply our method for determining
R500 based on the observed YX − M500 relation directly to the

simulations, because spectroscopic-like temperature measure-
ments that exclude the central regions of the cluster are not avail-
able. The relative dispersion in the simulated profiles at 0.3 R500
is σ/〈ne〉 = 0.13, which is significantly lower than the value of
∼0.22 for the redshift-scaled observed profiles.

Nagai et al. (2007) carried out a similar comparison of the
gas distributions in simulated and observed clusters, using an
observed sample consisting of the z = 0 relaxed cluster sample
of Vikhlinin et al. (2006). They found slightly better agreement
in the outer regions between the Chandra profiles and their sim-
ulations that included cooling and star formation. Their slightly
better agreement between observations and simulations may be
a result of comparing with a sample including only relaxed clus-
ters. Differences in the numerical treatments and implementa-
tions of cooling and star formation in the simulations may also
be relevant.

We also investigated whether the temperature-dependence of
gas density normalisation seen in the REXCESS clusters (see
Sect. 3.2) is also present in the simulations. Figure 14 shows
the relationship between gas density normalisation and temper-
ature (shown for both the emission-weighted and spectroscopic-
like temperatures) for the simulations. There is no significant
temperature-dependence of gas density normalisation for the
simulated cluster sample.

Finally we compared the outer slope with gas tempera-
ture, using both the emission-weighted temperatures within
R500 and the spectroscopic-like temperatures defined in Rasia
et al. (2005). Figure 15 shows that the correlation between
gas density slope (β0.3−0.8) and temperature observed in the
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Fig. 14. The gas density normalisation (at 0.3 R500) vs. temperature distribution for the simulated cluster sample using both the spectroscopic-like
temperature (left) and the emission-weighted temperature (right). No significant correlation is seen.

Fig. 15. The outer slope (β0.3−0.8) vs. temperature distribution for the observed and simulated cluster samples using both the spectroscopic-like
temperature (left) and the emission-weighted temperature (right) for the simulated sample.

REXCESS sample is not present in the simulated data (on a
Spearman rank test we find null hypothesis probabilities of 35%
and 75% for Tsl and Tew, respectively, compared with <1% for
the observed sample) – there are clearly a number of simulated
clusters in the low T , steep β region of Fig. 15, which is not pop-
ulated by the observed sample. However, the temperature mea-
surements for the simulated sample do not exclude the central
region which makes it difficult to draw firm conclusions. It is
also clear from Fig. 15 that the temperature distribution in the
simulated sample is different to that of the observed sample, with
fewer high temperature clusters.

These differences hint that the simulations may not match
the true thermal history of the intracluster medium. In particu-
lar, the heat input appears too centrally concentrated so that the
excess entropy seen in the lower temperature clusters at interme-
diate radii is not reproduced. A more detailed comparison with
simulations will form part of a later paper.

5. Conclusions

We have presented the first detailed study of the structural prop-
erties of cluster gas in a large, representative sample of nearby
galaxy clusters. As the sample was selected by X-ray luminos-
ity, it includes clusters of all dynamical states, allowing us to
investigate the effect that the inclusion of less regular systems

has on results obtained with previous studies of regular clusters.
We found the following results:

– The 1D gas density profiles scale self-similarly, with a scatter
ranging from∼100% in the inner regions to ∼20% at a radius
of 0.3 R500 when expected evolution with redshift is taken
into account.

– Gas density normalisation at 0.3 R500 is correlated with
global cluster temperature, with a scaling of ne(0.3 R500) ∝
T 0.5

X , consistent with the expectation of modified entropy-
temperature scaling models. Using this scaling reduced the
scatter in the gas density profiles at 0.3 R500 to ∼15%; how-
ever, the scatter at larger radii is slightly increased, which
indicates that the entropy excess is much less significant be-
yond ∼0.5 R500.

– The gas density slope continues to increase with radius in
the region 0.5 R500−R500, as found by others, which is of
importance for cluster mass estimates.

– The outer gas density slope is correlated with X-ray temper-
ature, primarily due to a lack of hot clusters with flat gas
distributions. The flatter slope in lower temperature systems,
combined with the entropy excess at intermediate radii and
the steep slope of the Mgas−T relation suggests that gas has
been displaced from the centres of the lower temperature sys-
tems to larger radii.
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– Based on a characterisation of the cluster dynamical state us-
ing power ratios and centre shifts, there is evidence of a cor-
relation between cluster dynamical state and outer gas den-
sity slope, and no correlation with inner gas density slope.
There is also evidence for a correlation between dynamical
state and the central gas properties (gas density normalisa-
tion at 0.007 R500 and cooling time at 0.03 R500).

– There is no evidence for bimodality in the central gas den-
sity, gas density slope or cooling times for this sample, sug-
gesting that X-ray clusters form a single population with a
continuous distribution of central gas properties.

– The gas-mass temperature relation for the REXCESS sample
is in good agreement with predictions of self-similar scal-
ing modified by the presence of an entropy excess, and with
previous work on samples of regular clusters; however, the
intrinsic scatter is a factor of ∼2.5 times higher than for the
relaxed cluster population.

– The scaling properties of the gas density profiles appear to be
in broad agreement with those of simulated cluster samples
(Borgani et al. 2004) at intermediate radius, with a slightly
flatter slope in the outer regions. However, in contrast to the
observational data there is no correlation between gas den-
sity normalisation and temperature in the simulated sample,
or between the outer slope and temperature. These discrep-
ancies suggest that the non-gravitational heating of the intra-
cluster medium may be too centrally concentrated in these
models.
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Appendix A: Surface brightness and density profiles

Fig. A.1. Co-added MOS1, MOS2 and pn surface brightness profiles for the entire sample in the energy band 0.3−2.0 keV.
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Fig. A.1. continued.
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Fig. A.1. continued.
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Fig. A.2. Individual gas density profiles for the entire sample. Vertical lines indicate R500 for each cluster.
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Fig. A.2. continued.
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Fig. A.2. continued.
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Appendix B: Gas density profiles in tabular form

Table B.1. Deprojected, PSF-corrected gas density profile for
R0003.8+ 0203. Central co-ordinates are 0.957193, +2.065736 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

3.6 0.004 0.023 0.0015
8.7 0.010 0.014 0.00073

14.3 0.016 0.011 0.00045
20.0 0.023 0.0091 0.00027
25.6 0.029 0.0079 0.00016
31.3 0.036 0.0071 0.00014
36.9 0.042 0.0064 0.00016
42.6 0.049 0.0058 0.00015
48.3 0.055 0.0053 0.00012
53.9 0.062 0.0049 0.0001
59.6 0.068 0.0046 1e-04
65.3 0.074 0.0042 9.3e-05
70.9 0.081 0.0039 9.1e-05
76.6 0.087 0.0037 9.7e-05
82.3 0.094 0.0034 9.7e-05
88.0 0.100 0.0032 8e-05
93.6 0.107 0.003 6.5e-05
99.3 0.113 0.0028 7.8e-05

105.0 0.120 0.0027 9.3e-05
110.6 0.126 0.0026 8.6e-05
116.3 0.133 0.0024 6.6e-05
124.9 0.142 0.0023 5.3e-05
136.2 0.155 0.0021 4.8e-05
147.6 0.168 0.002 4.7e-05
158.9 0.181 0.0018 4.6e-05
170.2 0.194 0.0017 3.6e-05
181.6 0.207 0.0016 4.3e-05
192.9 0.220 0.0015 4.7e-05
204.3 0.233 0.0013 3.3e-05
215.6 0.246 0.0012 2.8e-05
227.0 0.259 0.0012 2.5e-05
241.2 0.275 0.0011 2.5e-05
258.2 0.295 0.00096 2.2e-05
275.2 0.314 0.00088 1.8e-05
292.2 0.333 0.00081 1.6e-05
309.2 0.353 0.00075 1.7e-05
326.3 0.372 0.00069 1.7e-05
343.3 0.392 0.00064 1.3e-05
363.2 0.414 0.00058 1.2e-05
385.8 0.440 0.00051 9.9e-06
408.5 0.466 0.00046 1.1e-05
431.2 0.492 0.00042 8.9e-06
453.9 0.518 0.00038 8.9e-06
479.5 0.547 0.00034 9.1e-06
507.8 0.579 0.00031 6.9e-06
536.2 0.612 0.00027 6.1e-06
564.6 0.644 0.00024 6.9e-06
595.8 0.680 0.00022 6.2e-06
629.8 0.718 0.00019 6.6e-06
663.9 0.757 0.00017 7.7e-06
697.9 0.796 0.00015 8.1e-06
734.8 0.838 0.00014 7.6e-06

Table B.2. Deprojected, PSF-corrected gas density profile for
R0006.0− 3443. Central co-ordinates are 1.501494, −34.722416 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.3 0.004 0.011 0.0012
10.6 0.010 0.0074 0.00062
17.3 0.016 0.0058 0.00041
24.1 0.023 0.005 0.00029
31.0 0.029 0.0044 0.00022
37.8 0.036 0.004 0.00017
44.7 0.042 0.0037 0.00013
51.5 0.049 0.0035 0.00011
58.4 0.055 0.0032 9.4e-05
65.3 0.062 0.0031 9e-05
72.1 0.068 0.0029 8.9e-05
79.0 0.075 0.0028 9.3e-05
85.8 0.081 0.0026 9.8e-05
92.7 0.088 0.0025 1e-04
99.6 0.094 0.0024 9.3e-05

106.4 0.100 0.0023 7.9e-05
113.3 0.107 0.0022 6.3e-05
120.2 0.113 0.0022 5.4e-05
127.0 0.120 0.0021 5.3e-05
133.9 0.126 0.002 5.5e-05
140.7 0.133 0.0019 5.5e-05
151.1 0.143 0.0018 5.1e-05
164.8 0.156 0.0017 4.3e-05
178.5 0.169 0.0016 4.1e-05
192.3 0.182 0.0015 4.7e-05
206.0 0.194 0.0014 4.4e-05
219.7 0.207 0.0014 3.1e-05
233.4 0.220 0.0013 2.9e-05
247.2 0.233 0.0012 3.3e-05
260.9 0.246 0.0012 3.4e-05
274.6 0.259 0.0011 3.2e-05
291.8 0.275 0.0011 2.7e-05
312.4 0.295 0.001 2.2e-05
333.0 0.314 0.00093 2e-05
353.6 0.334 0.00086 1.9e-05
374.2 0.353 0.0008 1.9e-05
394.8 0.373 0.00075 1.8e-05
415.4 0.392 0.00071 1.7e-05
439.4 0.415 0.00066 1.4e-05
466.9 0.441 0.00061 1.1e-05
494.3 0.467 0.00056 1.1e-05
521.8 0.493 0.00051 1.1e-05
549.3 0.518 0.00047 9.7e-06
580.2 0.548 0.00043 7.7e-06
614.5 0.580 0.0004 8.6e-06
648.8 0.612 0.00036 9.6e-06
683.1 0.645 0.00033 8.1e-06
720.9 0.681 0.00031 8.1e-06
762.1 0.719 0.00028 8.4e-06
803.3 0.758 0.00025 8.4e-06
844.5 0.797 0.00023 8.6e-06
889.1 0.839 0.0002 9.2e-06
937.2 0.885 0.00018 9.4e-06
985.2 0.930 0.00016 9.1e-06
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Table B.3. Deprojected, PSF-corrected gas density profile for
R0020.7− 2542. Central co-ordinates are 5.175512, −25.708040 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.2 0.005 0.0098 0.00079
12.6 0.012 0.0082 0.00048
20.7 0.020 0.0074 0.00035
28.8 0.028 0.0069 0.00026
37.0 0.035 0.0065 0.0002
45.1 0.043 0.0062 0.00015
53.3 0.051 0.0059 0.00012
61.5 0.059 0.0057 0.00011
69.7 0.067 0.0054 0.0001
77.9 0.075 0.0051 0.0001
86.1 0.082 0.0049 9.2e-05
94.3 0.090 0.0046 8.1e-05

102.4 0.098 0.0044 7.4e-05
110.6 0.106 0.0041 7.2e-05
118.8 0.114 0.0039 7.1e-05
127.0 0.122 0.0037 6.9e-05
135.2 0.129 0.0035 6.3e-05
143.4 0.137 0.0033 6.2e-05
151.6 0.145 0.0031 6.4e-05
159.8 0.153 0.003 6.5e-05
168.0 0.161 0.0028 6.1e-05
180.3 0.172 0.0027 4.5e-05
196.7 0.188 0.0025 4.8e-05
213.1 0.204 0.0023 5e-05
229.4 0.220 0.0022 3.6e-05
245.8 0.235 0.0021 4.3e-05
262.2 0.251 0.0019 3.2e-05
278.6 0.267 0.0018 2.6e-05
295.0 0.282 0.0017 2.9e-05
311.3 0.298 0.0015 2.8e-05
327.7 0.314 0.0014 2.4e-05
348.3 0.333 0.0012 2.2e-05
372.8 0.357 0.001 1.7e-05
397.4 0.380 0.0009 2e-05
422.0 0.404 0.00077 1.6e-05
446.5 0.427 0.00066 1.4e-05
471.1 0.451 0.00058 1.4e-05
495.7 0.474 0.00051 1.3e-05
524.4 0.502 0.00045 1.3e-05
557.2 0.533 0.0004 9.3e-06
589.9 0.564 0.00036 9.4e-06
622.7 0.596 0.00032 9.3e-06
655.4 0.627 0.00029 8.1e-06
692.4 0.662 0.00026 7.8e-06
733.3 0.702 0.00023 5.8e-06
774.3 0.741 0.0002 7.5e-06
815.2 0.780 0.00018 8.3e-06
860.3 0.823 0.00015 6.5e-06
909.5 0.870 0.00013 6.8e-06
958.6 0.917 0.00012 7.4e-06
1007.7 0.964 0.0001 7.8e-06
1061.0 1.015 8.9e-05 7.9e-06
1118.4 1.070 7.8e-05 7.2e-06

Table B.4. Deprojected, PSF-corrected gas density profile for
R0049.4− 2931. Central co-ordinates are 12.345959, −29.520634 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.1 0.005 0.021 0.0019
10.1 0.012 0.014 0.00094
16.5 0.020 0.011 0.00058
23.0 0.028 0.0091 0.00036
29.5 0.037 0.008 0.00022
36.0 0.045 0.0072 0.00016
42.5 0.053 0.0065 0.00015
49.1 0.061 0.006 0.00013
55.6 0.069 0.0055 0.00012
62.1 0.077 0.0051 0.00012
68.6 0.085 0.0047 0.00011
75.2 0.093 0.0044 9.2e-05
81.7 0.101 0.0041 8.1e-05
88.2 0.109 0.0038 7.8e-05
94.8 0.117 0.0035 7.6e-05

101.3 0.125 0.0033 7.1e-05
107.8 0.134 0.0031 6.5e-05
114.4 0.142 0.0029 6e-05
120.9 0.150 0.0027 5.4e-05
127.4 0.158 0.0025 5e-05
134.0 0.166 0.0024 4.8e-05
143.8 0.178 0.0022 4.7e-05
156.9 0.194 0.0019 4.3e-05
170.0 0.210 0.0017 4.1e-05
183.0 0.227 0.0016 3.8e-05
196.1 0.243 0.0014 3.6e-05
209.1 0.259 0.0013 3.2e-05
222.2 0.275 0.0012 2.9e-05
235.3 0.291 0.0011 2.7e-05
248.3 0.307 0.001 2.5e-05
261.4 0.324 0.00096 2.4e-05
277.8 0.344 0.00087 2.2e-05
297.4 0.368 0.00077 1.8e-05
317.0 0.392 0.00069 1.7e-05
336.6 0.417 0.00061 1.7e-05
356.2 0.441 0.00055 1.5e-05
375.8 0.465 0.00049 1.3e-05
395.4 0.489 0.00044 1.2e-05
418.3 0.518 0.00039 1.2e-05
444.4 0.550 0.00035 1.2e-05
470.6 0.583 0.00031 1.1e-05
496.7 0.615 0.00028 9.5e-06
522.8 0.647 0.00025 9.3e-06
552.3 0.684 0.00023 1e-05
584.9 0.724 0.0002 8.5e-06
617.6 0.765 0.00018 8.5e-06
650.3 0.805 0.00016 9e-06
686.2 0.850 0.00014 9.1e-06
755.5 0.935 0.00012 7.7e-06
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Table B.5. Deprojected, PSF-corrected gas density profile for
R0145.0− 5300. Central co-ordinates are 26.243294, −53.020847 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.4 0.004 0.0047 0.00064
10.8 0.010 0.0041 0.00041
17.6 0.016 0.0038 0.00031
24.5 0.023 0.0036 0.00024
31.5 0.029 0.0034 0.00019
38.4 0.035 0.0033 0.00016
45.4 0.042 0.0032 0.00013
52.4 0.048 0.0031 0.0001
59.3 0.054 0.003 9e-05
66.3 0.061 0.0029 8e-05
73.3 0.067 0.0029 7.3e-05
80.2 0.074 0.0028 6.8e-05
87.2 0.080 0.0028 6.4e-05
94.2 0.086 0.0027 6.2e-05

101.1 0.093 0.0026 6e-05
108.1 0.099 0.0026 5.8e-05
115.1 0.106 0.0025 5.4e-05
122.1 0.112 0.0025 5.1e-05
129.0 0.118 0.0024 5e-05
136.0 0.125 0.0024 4.9e-05
143.0 0.131 0.0023 4.9e-05
153.5 0.141 0.0022 5e-05
167.4 0.154 0.0021 4.8e-05
181.4 0.167 0.002 4.4e-05
195.3 0.179 0.0018 3.2e-05
209.3 0.192 0.0017 3.3e-05
223.2 0.205 0.0016 3.8e-05
237.2 0.218 0.0015 3.6e-05
251.1 0.231 0.0014 2.7e-05
265.0 0.243 0.0014 2.8e-05
279.0 0.256 0.0013 3e-05
296.5 0.272 0.0012 2.4e-05
317.4 0.291 0.0011 2.2e-05
338.3 0.311 0.0011 2.2e-05
359.2 0.330 0.00098 2e-05
380.1 0.349 0.0009 1.8e-05
401.1 0.368 0.00082 1.6e-05
422.0 0.387 0.00075 1.3e-05
446.4 0.410 0.00068 1.3e-05
474.3 0.435 0.00062 1.4e-05
502.2 0.461 0.00056 1.2e-05
530.1 0.487 0.00051 1e-05
558.0 0.512 0.00047 8.8e-06
589.4 0.541 0.00043 1e-05
624.3 0.573 0.00039 9.6e-06
659.1 0.605 0.00036 8.3e-06
694.0 0.637 0.00033 6.9e-06
732.4 0.672 0.0003 7.1e-06
774.2 0.711 0.00027 5.6e-06
816.0 0.749 0.00024 5.2e-06
857.9 0.788 0.00022 4.9e-06
903.2 0.829 0.0002 4.8e-06
952.1 0.874 0.00017 4.9e-06
1000.9 0.919 0.00016 5.3e-06
1053.2 0.967 0.00014 5.6e-06
1109.0 1.018 0.00012 5.9e-06
1175.4 1.079 0.00011 6.1e-06
1259.1 1.156 9e-05 5.9e-06
1339.2 1.229 7.9e-05 5.3e-06

Table B.6. Deprojected, PSF-corrected gas density profile for
R0211.4− 4017. Central co-ordinates are 32.852787, −40.291523 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

3.9 0.006 0.026 0.0015
9.4 0.014 0.015 0.00075

15.5 0.023 0.011 0.00041
21.6 0.031 0.0082 0.00019
27.7 0.040 0.0066 0.00014
33.8 0.049 0.0056 0.00018
39.9 0.058 0.005 0.00018
46.0 0.067 0.0046 0.00015
52.1 0.076 0.0043 0.00011
58.3 0.085 0.004 0.00011
64.4 0.094 0.0037 0.0001
70.5 0.103 0.0034 8.6e-05
76.6 0.112 0.0031 8.2e-05
82.8 0.121 0.0027 9.1e-05
88.9 0.130 0.0025 9e-05
95.0 0.139 0.0023 7.4e-05

101.2 0.148 0.0022 6.1e-05
107.3 0.157 0.002 6.9e-05
113.4 0.166 0.002 7.7e-05
119.5 0.174 0.0019 7.2e-05
125.7 0.183 0.0018 5.9e-05
134.9 0.197 0.0017 4.7e-05
147.2 0.215 0.0015 3.8e-05
159.4 0.233 0.0014 4e-05
171.7 0.251 0.0012 3.7e-05
183.9 0.268 0.0011 3e-05
196.2 0.286 0.001 3.4e-05
208.4 0.304 0.00087 3.5e-05
220.7 0.322 0.00077 2.9e-05
233.0 0.340 0.00071 2.3e-05
245.2 0.358 0.00071 2e-05
260.6 0.380 0.00071 2.1e-05
279.0 0.407 0.00067 1.9e-05
297.3 0.434 0.00059 1.5e-05
315.7 0.461 0.00051 1.4e-05
334.1 0.488 0.00045 1.4e-05
352.5 0.515 0.0004 1.4e-05
370.9 0.541 0.00036 1.1e-05
392.4 0.573 0.00031 9.7e-06
416.9 0.609 0.00027 8.9e-06
441.4 0.644 0.00023 8.9e-06
465.9 0.680 0.00021 7.8e-06
490.4 0.716 0.00019 7.9e-06
518.0 0.756 0.00018 8e-06
548.7 0.801 0.00016 6e-06
579.3 0.846 0.00015 5.6e-06
610.0 0.890 0.00014 5.9e-06
643.7 0.940 0.00012 5.6e-06
680.5 0.993 0.00011 5e-06
717.2 1.047 9.3e-05 4.3e-06
757.1 1.105 8.1e-05 3.7e-06
918.2 1.340 5.3e-05 2.6e-06
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Table B.7. Deprojected, PSF-corrected gas density profile for
R0225.1− 2928. Central co-ordinates are 36.287731, −29.477345 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

2.4 0.003 0.0041 0.00063
5.9 0.009 0.0041 0.00041
9.7 0.014 0.004 0.0003

13.5 0.020 0.004 0.00024
17.4 0.025 0.0039 0.00019
21.2 0.031 0.0039 0.00015
25.1 0.036 0.0038 0.00013
28.9 0.042 0.0037 0.00011
32.7 0.047 0.0036 0.00011
36.6 0.053 0.0036 0.00011
40.4 0.058 0.0035 9.9e-05
44.3 0.064 0.0034 8.9e-05
48.1 0.069 0.0033 8.2e-05
52.0 0.075 0.0032 7.7e-05
55.8 0.080 0.0032 7.2e-05
59.7 0.086 0.0031 6.8e-05
63.5 0.092 0.003 7.2e-05
67.4 0.097 0.0029 8e-05
71.2 0.103 0.0028 8.4e-05
75.1 0.108 0.0027 7.8e-05
78.9 0.114 0.0025 6.2e-05
84.7 0.122 0.0024 4.9e-05
92.4 0.133 0.0021 4.8e-05

100.1 0.144 0.0019 4.5e-05
107.8 0.155 0.0017 3.5e-05
115.5 0.166 0.0016 3.5e-05
123.2 0.178 0.0014 3.9e-05
130.9 0.189 0.0013 3.2e-05
138.6 0.200 0.0012 2.6e-05
146.3 0.211 0.0011 2.4e-05
154.0 0.222 0.001 2.4e-05
163.6 0.236 0.00095 2.4e-05
175.2 0.252 0.00086 2.3e-05
186.7 0.269 0.00078 2e-05
198.3 0.286 0.00071 1.6e-05
209.8 0.302 0.00064 1.5e-05
221.4 0.319 0.00059 1.5e-05
232.9 0.336 0.00055 1.4e-05
246.4 0.355 0.0005 1.4e-05
261.8 0.377 0.00046 1.3e-05
277.2 0.399 0.00041 1.1e-05
292.6 0.422 0.00038 8.9e-06
308.0 0.444 0.00034 8.1e-06
325.3 0.469 0.00031 8e-06
344.6 0.497 0.00029 6.8e-06
363.8 0.524 0.00026 6.7e-06
383.0 0.552 0.00024 7e-06
404.2 0.583 0.00022 7e-06
427.3 0.616 0.0002 6.6e-06
450.4 0.649 0.00018 6.2e-06
473.5 0.682 0.00017 5.8e-06
498.6 0.718 0.00015 5.8e-06
525.5 0.757 0.00014 5.9e-06
554.4 0.799 0.00013 6e-06
585.2 0.843 0.00011 5.9e-06
633.6 0.913 9.8e-05 5.3e-06

Table B.8. Deprojected, PSF-corrected gas density profile for
R0345.7− 4112. Central co-ordinates are 56.442833, −41.20423 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

2.4 0.004 0.13 0.0061
5.9 0.009 0.056 0.0016
9.7 0.014 0.033 0.00074

13.5 0.020 0.022 0.0006
17.3 0.025 0.016 0.0006
21.2 0.031 0.011 0.00054
25.0 0.036 0.0087 0.00048
28.9 0.042 0.0073 0.00043
32.7 0.047 0.0065 0.00037
36.5 0.053 0.0061 0.00035
40.4 0.059 0.0057 0.0003
44.2 0.064 0.0053 0.00026
48.1 0.070 0.0049 0.00026
51.9 0.075 0.0044 0.00022
55.7 0.081 0.0039 0.00022
59.6 0.087 0.0036 0.00023
63.4 0.092 0.0033 0.00019
67.3 0.098 0.0032 0.00019
71.1 0.103 0.0032 0.00023
75.0 0.109 0.0031 0.00019
78.8 0.114 0.0029 0.00014
84.6 0.123 0.0027 0.00013
92.3 0.134 0.0025 0.00011

100.0 0.145 0.0024 9.2e-05
107.6 0.156 0.0022 8.3e-05
115.3 0.168 0.0019 8.2e-05
123.0 0.179 0.0016 8.3e-05
130.7 0.190 0.0015 7.9e-05
138.4 0.201 0.0015 6.5e-05
146.1 0.212 0.0014 6.1e-05
153.8 0.223 0.0013 5.3e-05
163.4 0.237 0.0011 5.1e-05
174.9 0.254 0.001 4.8e-05
186.4 0.271 0.00097 4.3e-05
198.0 0.288 0.00092 4.1e-05
209.5 0.304 0.00082 3.8e-05
221.0 0.321 0.00072 3.4e-05
232.6 0.338 0.00066 2.8e-05
246.0 0.357 0.00064 2.6e-05
261.4 0.380 0.0006 2.5e-05
276.8 0.402 0.00055 3e-05
292.1 0.424 0.00049 2e-05
307.5 0.447 0.00043 2.1e-05
324.8 0.472 0.00037 1.9e-05
344.0 0.500 0.00033 1.7e-05
363.2 0.528 0.0003 1.7e-05
382.5 0.556 0.00027 1.3e-05
403.6 0.586 0.00027 1.2e-05
426.7 0.620 0.00024 1.1e-05
449.7 0.653 0.00022 1e-05
472.8 0.687 0.00019 1e-05
497.8 0.723 0.00016 1e-05
524.7 0.762 0.00014 1.5e-05
553.5 0.804 0.00012 1.6e-05
584.3 0.849 0.00011 1.6e-05
615.0 0.893 9.7e-05 1.5e-05
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Table B.9. Deprojected, PSF-corrected gas density profile for
R0547.6− 3152. Central co-ordinates are 86.908127, −31.872705 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.4 0.005 0.011 0.00072
13.2 0.012 0.009 0.00043
21.6 0.019 0.008 0.0003
30.1 0.027 0.0073 0.00022
38.6 0.034 0.0068 0.00016
47.1 0.042 0.0064 0.00013
55.6 0.049 0.006 0.0001
64.2 0.057 0.0056 8.3e-05
72.7 0.064 0.0053 7e-05
81.2 0.072 0.0049 7.3e-05
89.8 0.079 0.0046 7.8e-05
98.3 0.087 0.0044 7.2e-05

106.9 0.094 0.0042 6.3e-05
115.4 0.102 0.004 5.7e-05
124.0 0.109 0.0039 5e-05
132.5 0.117 0.0038 4.6e-05
141.0 0.124 0.0037 4.5e-05
149.6 0.132 0.0036 4.5e-05
158.1 0.139 0.0035 4.3e-05
166.7 0.147 0.0033 4.3e-05
175.2 0.155 0.0032 4.4e-05
188.1 0.166 0.003 3.7e-05
205.2 0.181 0.0027 3.3e-05
222.3 0.196 0.0025 3.4e-05
239.4 0.211 0.0022 2.6e-05
256.4 0.226 0.002 2.7e-05
273.5 0.241 0.0019 2.3e-05
290.6 0.256 0.0017 2.1e-05
307.7 0.271 0.0015 2.4e-05
324.8 0.286 0.0014 2.1e-05
341.9 0.302 0.0013 1.9e-05
363.3 0.320 0.0012 1.6e-05
388.9 0.343 0.001 2e-05
414.6 0.366 0.00096 1.5e-05
440.2 0.388 0.00088 1.2e-05
465.8 0.411 0.0008 1e-05
491.5 0.433 0.00072 1e-05
517.1 0.456 0.00066 9.4e-06
547.1 0.483 0.00059 1.2e-05
581.3 0.513 0.00052 8.6e-06
615.4 0.543 0.00046 9.6e-06
649.6 0.573 0.00042 1.2e-05
683.8 0.603 0.00039 6.1e-06
722.3 0.637 0.00035 7.2e-06
765.0 0.675 0.00031 5.7e-06
807.7 0.712 0.00027 5e-06
850.5 0.750 0.00024 4.8e-06
897.5 0.792 0.00021 4.6e-06
948.8 0.837 0.00019 4.3e-06
1000.0 0.882 0.00017 3.9e-06
1051.3 0.927 0.00015 3.4e-06
1106.9 0.976 0.00013 2.8e-06
1166.7 1.029 0.00011 2.6e-06
1226.5 1.082 9.9e-05 2.3e-06
1505.1 1.328 6e-05 1.7e-06

Table B.10. Deprojected, PSF-corrected gas density profile for
R0605.8− 3518. Central co-ordinates are 91.475204, −35.302299 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.1 0.005 0.11 0.0052
12.5 0.012 0.057 0.0016
20.5 0.020 0.038 0.00075
28.5 0.027 0.028 0.00074
36.6 0.035 0.021 0.00079
44.7 0.043 0.017 0.00063
52.8 0.050 0.014 0.00043
60.8 0.058 0.011 0.00038
68.9 0.066 0.0097 0.00039
77.0 0.074 0.0086 0.00034
85.1 0.081 0.0078 0.00029
93.2 0.089 0.0071 0.00028

101.3 0.097 0.0064 0.00024
109.4 0.105 0.0058 0.00025
117.5 0.112 0.0053 0.00026
125.6 0.120 0.0049 0.00021
133.7 0.128 0.0045 0.00019
141.8 0.136 0.0041 0.00017
149.9 0.143 0.0038 0.00018
158.0 0.151 0.0035 0.00019
166.1 0.159 0.0032 0.00016
178.4 0.171 0.0029 0.00012
194.6 0.186 0.0026 0.00013
210.8 0.202 0.0024 0.00011
227.0 0.217 0.0022 0.0001
243.2 0.232 0.002 8.9e-05
259.4 0.248 0.0018 9.1e-05
275.6 0.263 0.0016 7e-05
291.8 0.279 0.0015 7.1e-05
308.0 0.294 0.0014 7.6e-05
324.2 0.310 0.0013 7.3e-05
344.5 0.329 0.0012 4.4e-05
368.8 0.353 0.0011 4.5e-05
393.1 0.376 0.00097 4.3e-05
417.4 0.399 0.00087 5e-05
441.7 0.422 0.00078 3.5e-05
466.0 0.446 0.0007 3.7e-05
490.3 0.469 0.00063 3e-05
518.8 0.496 0.00056 2.9e-05
551.2 0.527 0.00048 3.5e-05
583.6 0.558 0.00042 2.4e-05
616.0 0.589 0.00037 2.2e-05
648.4 0.620 0.00033 2.1e-05
684.9 0.655 0.00029 1.7e-05
725.4 0.694 0.00026 1.9e-05
765.9 0.732 0.00023 1.5e-05
806.4 0.771 0.00021 1.5e-05
851.0 0.814 0.00018 2.2e-05
899.7 0.860 0.00016 1.4e-05
948.3 0.907 0.00015 1.2e-05
996.9 0.953 0.00013 1.1e-05
1049.6 1.004 0.00012 9.3e-06
1106.3 1.058 0.00011 9.6e-06
1163.0 1.112 9.9e-05 1.1e-05
1228.0 1.174 8.9e-05 9.1e-06
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Table B.11. Deprojected, PSF-corrected gas density profile for
R0616.8− 4748. Central co-ordinates are 94.215797, −47.794964 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.4 0.005 0.015 0.001
10.7 0.011 0.0098 0.00044
17.6 0.019 0.0076 0.00027
24.5 0.026 0.0062 0.0002
31.4 0.033 0.0051 0.00016
38.3 0.041 0.0042 0.00012
45.3 0.048 0.0035 8.7e-05
52.2 0.056 0.0029 7e-05
59.2 0.063 0.0026 6.6e-05
66.1 0.070 0.0024 6.5e-05
73.0 0.078 0.0024 6.3e-05
80.0 0.085 0.0024 6e-05
86.9 0.093 0.0023 5.4e-05
93.9 0.100 0.0023 4.9e-05

100.8 0.107 0.0022 4.4e-05
107.8 0.115 0.0021 4e-05
114.7 0.122 0.002 3.6e-05
121.7 0.130 0.0019 3.2e-05
128.7 0.137 0.0017 3e-05
135.6 0.144 0.0017 3.3e-05
142.6 0.152 0.0016 3.5e-05
153.0 0.163 0.0016 3.4e-05
166.9 0.178 0.0015 2.8e-05
180.8 0.193 0.0015 2.6e-05
194.7 0.207 0.0014 2.3e-05
208.6 0.222 0.0013 2.2e-05
222.5 0.237 0.0012 2.1e-05
236.4 0.252 0.0011 2e-05
250.4 0.267 0.001 2.1e-05
264.3 0.281 0.00097 2.1e-05
278.2 0.296 0.00092 1.7e-05
295.6 0.315 0.00086 1.6e-05
316.4 0.337 0.00078 1.7e-05
337.3 0.359 0.00074 1.7e-05
358.1 0.381 0.0007 1.4e-05
379.0 0.404 0.00064 1.1e-05
399.9 0.426 0.0006 1.1e-05
420.7 0.448 0.00058 1.1e-05
445.1 0.474 0.00055 1.3e-05
472.9 0.504 0.00048 9.6e-06
500.7 0.533 0.00045 1e-05
528.5 0.563 0.00043 1.2e-05
556.3 0.592 0.0004 7.3e-06
587.6 0.626 0.00035 7.6e-06
622.4 0.663 0.00029 6.8e-06
657.2 0.700 0.00026 6.4e-06
691.9 0.737 0.00024 6e-06
730.2 0.778 0.00022 5.9e-06
771.9 0.822 0.00019 5.6e-06
813.6 0.866 0.00016 5.6e-06
855.3 0.911 0.00014 6.2e-06
900.6 0.959 0.00012 6.4e-06
949.2 1.011 0.00011 6.3e-06
997.9 1.063 9.6e-05 6.1e-06
1050.1 1.118 8.5e-05 5.7e-06

Table B.12. Deprojected, PSF-corrected gas density profile for
R0645.4− 5413. Central co-ordinates are 101.371223, −54.227322 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.9 0.005 0.033 0.0028
14.3 0.011 0.022 0.0012
23.5 0.018 0.017 0.00072
32.7 0.026 0.014 0.00042
42.0 0.033 0.013 0.00024
51.3 0.040 0.011 0.00022
60.6 0.047 0.01 0.00022
69.9 0.055 0.0095 0.0002
79.2 0.062 0.0087 0.00017
88.5 0.069 0.008 0.00016
97.8 0.076 0.0074 0.00015

107.1 0.084 0.0068 0.00014
116.4 0.091 0.0063 0.00013
125.7 0.098 0.0059 0.00011
135.0 0.105 0.0055 0.0001
144.3 0.113 0.0051 9.9e-05
153.6 0.120 0.0047 8.9e-05
162.9 0.127 0.0044 7.9e-05
172.2 0.135 0.0041 7.3e-05
181.5 0.142 0.0037 7.4e-05
190.8 0.149 0.0035 6.8e-05
204.8 0.160 0.0031 5.5e-05
223.4 0.175 0.0027 5.2e-05
242.0 0.189 0.0024 5.4e-05
260.7 0.204 0.0022 5.1e-05
279.3 0.218 0.0021 4.4e-05
297.9 0.233 0.0019 4.1e-05
316.5 0.247 0.0018 4e-05
335.1 0.262 0.0017 3.4e-05
353.7 0.276 0.0016 3e-05
372.3 0.291 0.0015 2.9e-05
395.6 0.309 0.0014 2.6e-05
423.5 0.331 0.0012 2.9e-05
451.4 0.353 0.0011 2.6e-05
479.4 0.375 0.001 2e-05
507.3 0.396 0.00096 2.4e-05
535.2 0.418 0.00088 2e-05
563.1 0.440 0.0008 1.6e-05
595.7 0.465 0.00071 1.6e-05
632.9 0.494 0.00063 1.2e-05
670.2 0.524 0.00057 1.3e-05
707.4 0.553 0.00052 1.2e-05
744.6 0.582 0.00047 1.3e-05
786.5 0.614 0.00042 1e-05
833.0 0.651 0.00037 7.7e-06
879.6 0.687 0.00034 8.1e-06
926.1 0.724 0.00031 7.5e-06
977.3 0.764 0.00028 6.3e-06
1033.2 0.807 0.00025 6.5e-06
1089.0 0.851 0.00023 6.3e-06
1144.8 0.894 0.00021 5.7e-06
1205.3 0.942 0.00019 6.1e-06
1270.5 0.993 0.00017 6.2e-06
1335.6 1.043 0.00015 6.1e-06
1405.4 1.098 0.00014 6.2e-06
1479.9 1.156 0.00013 6.4e-06
1559.0 1.218 0.00011 6.7e-06
1642.8 1.283 0.0001 6.3e-06



J. H. Croston et al.: REXCESS gas density distributions, Online Material p 13

Table B.13. Deprojected, PSF-corrected gas density profile for
R0821.8+ 0112. Central co-ordinates are 125.461357, +1.196681 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

3.2 0.004 0.019 0.0016
7.9 0.010 0.011 0.00072

12.9 0.017 0.0079 0.00045
18.0 0.024 0.0063 0.00031
23.1 0.030 0.0052 0.00022
28.1 0.037 0.0044 0.00015
33.2 0.044 0.0039 0.00011
38.3 0.051 0.0035 9.8e-05
43.4 0.057 0.0032 9.6e-05
48.5 0.064 0.003 9.2e-05
53.7 0.071 0.0028 8.4e-05
58.8 0.078 0.0027 7.5e-05
63.9 0.084 0.0026 7e-05
69.0 0.091 0.0025 6.7e-05
74.1 0.098 0.0024 6.4e-05
79.2 0.105 0.0023 6.2e-05
84.3 0.112 0.0022 6.2e-05
89.4 0.118 0.0021 6.1e-05
94.5 0.125 0.002 5.8e-05
99.6 0.132 0.0019 5.4e-05

104.7 0.139 0.0017 4.8e-05
112.4 0.149 0.0016 4.3e-05
122.6 0.162 0.0015 3.8e-05
132.8 0.176 0.0014 3.5e-05
143.0 0.189 0.0013 3.6e-05
153.2 0.203 0.0012 3.8e-05
163.5 0.216 0.0011 3.2e-05
173.7 0.230 0.001 2.5e-05
183.9 0.243 0.00099 2.6e-05
194.1 0.257 0.00093 2.5e-05
204.3 0.270 0.00089 2.2e-05
217.1 0.287 0.00085 2e-05
232.4 0.307 0.0008 2e-05
247.7 0.328 0.00075 2e-05
263.0 0.348 0.00071 1.8e-05
278.4 0.368 0.00068 1.6e-05
293.7 0.389 0.00064 1.6e-05
309.0 0.409 0.0006 1.5e-05
326.9 0.432 0.00054 1.4e-05
347.3 0.460 0.00047 1.2e-05
367.8 0.487 0.00041 1.1e-05
388.2 0.514 0.00036 1.1e-05
408.6 0.541 0.00032 1.1e-05
431.6 0.571 0.00028 9.8e-06
457.1 0.605 0.00025 7.5e-06
482.7 0.639 0.00022 8.4e-06
508.2 0.672 0.0002 9.6e-06
536.3 0.710 0.00018 8.1e-06
566.9 0.750 0.00017 8e-06
597.6 0.791 0.00015 8.5e-06
628.2 0.831 0.00014 8.6e-06
661.4 0.875 0.00013 8.5e-06
699.8 0.926 0.00011 7.9e-06

Table B.14. Deprojected, PSF-corrected gas density profile for
R0958.3− 1103. Central co-ordinates are 149.592957, −11.064354 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.9 0.006 0.057 0.0043
14.5 0.013 0.034 0.002
23.8 0.022 0.025 0.0011
33.1 0.031 0.02 0.00059
42.5 0.039 0.017 0.00039
51.9 0.048 0.014 0.00044
61.3 0.057 0.012 0.00044
70.7 0.066 0.011 0.00036
80.2 0.074 0.0093 0.0003
89.6 0.083 0.0082 0.00026
99.0 0.092 0.0073 0.00024

108.4 0.101 0.0066 0.00022
117.8 0.109 0.006 0.00018
127.2 0.118 0.0056 0.00017
136.7 0.127 0.0051 0.00017
146.1 0.136 0.0048 0.00017
155.5 0.144 0.0044 0.00015
164.9 0.153 0.0041 0.00014
174.3 0.162 0.0038 0.00014
183.7 0.171 0.0035 0.00013
193.2 0.179 0.0033 0.00012
207.4 0.192 0.003 0.00011
226.2 0.210 0.0026 9.2e-05
245.0 0.227 0.0023 9.5e-05
263.9 0.245 0.002 8e-05
282.7 0.262 0.0018 6.1e-05
301.6 0.280 0.0016 6.1e-05
320.4 0.297 0.0015 6.2e-05
339.2 0.315 0.0013 5.2e-05
358.1 0.332 0.0012 4.3e-05
376.9 0.350 0.0011 4.5e-05
400.5 0.372 0.00096 4.7e-05
428.8 0.398 0.00083 4.2e-05
457.0 0.424 0.00072 3.6e-05
485.3 0.450 0.00063 3.3e-05
513.6 0.477 0.00055 3.2e-05
541.8 0.503 0.00048 3e-05
570.1 0.529 0.00041 2.9e-05
603.1 0.560 0.00035 2.7e-05
640.8 0.595 0.0003 2.5e-05
678.5 0.630 0.00026 2.4e-05
720.9 0.669 0.00022 2.5e-05
782.4 0.726 0.00018 2.4e-05
843.4 0.783 0.00015 2.2e-05
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Table B.15. Deprojected, PSF-corrected gas density profile for
R1044.5− 0704. Central co-ordinates are 161.137039, −7.068715 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.9 0.005 0.17 0.0044
12.1 0.013 0.075 0.0012
19.8 0.021 0.043 0.00068
27.6 0.030 0.026 0.0009
35.5 0.038 0.019 0.00068
43.3 0.046 0.016 0.00046
51.1 0.055 0.014 0.00049
59.0 0.063 0.013 0.0004
66.8 0.072 0.011 0.00034
74.7 0.080 0.0097 0.00033
82.5 0.089 0.0087 0.00029
90.4 0.097 0.0077 0.00025
98.2 0.105 0.0065 0.00024

106.1 0.114 0.0052 0.00026
114.0 0.122 0.0044 0.00024
121.8 0.131 0.0042 0.00019
129.7 0.139 0.0042 0.00019
137.5 0.148 0.0042 0.00019
145.4 0.156 0.0041 0.00017
153.2 0.164 0.0038 0.00017
161.1 0.173 0.0035 0.00015
172.9 0.186 0.0031 0.00011
188.6 0.202 0.0027 9.4e-05
204.3 0.219 0.0024 9.1e-05
220.1 0.236 0.0023 8.2e-05
235.8 0.253 0.0021 6.6e-05
251.5 0.270 0.0018 7.4e-05
267.2 0.287 0.0016 7.3e-05
282.9 0.304 0.0014 6.3e-05
298.6 0.320 0.0013 5.1e-05
314.3 0.337 0.0013 5e-05
334.0 0.358 0.0011 4e-05
357.6 0.384 0.00087 3.5e-05
381.1 0.409 0.00082 3.4e-05
404.7 0.434 0.00076 3e-05
428.3 0.460 0.0007 2.8e-05
451.8 0.485 0.00063 2.7e-05
475.4 0.510 0.00052 2.1e-05
502.9 0.540 0.00043 1.9e-05
534.4 0.573 0.00041 1.7e-05
565.8 0.607 0.00039 1.7e-05
597.2 0.641 0.00032 1.6e-05
628.6 0.675 0.00027 1.5e-05
664.0 0.713 0.00025 1.6e-05
703.3 0.755 0.00023 1.2e-05
742.6 0.797 0.00021 1.2e-05
781.8 0.839 0.00018 1.2e-05
825.1 0.885 0.00014 9.9e-06
872.2 0.936 0.00011 1.1e-05
919.4 0.987 9.1e-05 1.2e-05
966.5 1.037 7.7e-05 1.3e-05
1017.6 1.092 6.7e-05 1.3e-05

Table B.16. Deprojected, PSF-corrected gas density profile for
R1141.4− 1216. Central co-ordinates are 175.351334, −12.277625 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.5 0.005 0.11 0.018
11.0 0.012 0.052 0.0013
18.0 0.020 0.033 0.0027
25.0 0.028 0.023 0.00092
32.1 0.036 0.017 0.00091
39.2 0.044 0.012 0.00079
46.3 0.052 0.0098 0.00044
53.4 0.060 0.0081 0.00031
60.5 0.068 0.0071 0.00028
67.6 0.076 0.0064 0.00026
74.7 0.084 0.0058 0.00024
81.8 0.092 0.0052 0.00022
88.9 0.100 0.0047 0.00019
96.1 0.109 0.0043 0.0002

103.2 0.117 0.0039 0.0002
110.3 0.125 0.0036 0.00018
117.4 0.133 0.0034 0.00017
124.5 0.141 0.0033 0.00016
131.6 0.149 0.0032 0.00014
138.7 0.157 0.003 0.00013
145.8 0.165 0.0028 0.00011
156.6 0.177 0.0026 0.0001
170.8 0.193 0.0022 8.5e-05
185.0 0.209 0.0019 7.4e-05
199.2 0.225 0.0017 8e-05
213.4 0.241 0.0015 6.5e-05
227.7 0.257 0.0014 5.5e-05
241.9 0.273 0.0013 4.9e-05
256.1 0.289 0.0012 4.9e-05
270.3 0.305 0.0011 4e-05
284.6 0.321 0.001 3.9e-05
302.4 0.342 0.00092 3.3e-05
323.7 0.366 0.00082 3.1e-05
345.1 0.390 0.00074 3e-05
366.4 0.414 0.00066 2.6e-05
387.7 0.438 0.0006 2.5e-05
409.1 0.462 0.00054 2.7e-05
430.4 0.486 0.0005 2.2e-05
455.3 0.514 0.00045 1.8e-05
483.8 0.547 0.0004 1.6e-05
512.2 0.579 0.00036 1.8e-05
540.7 0.611 0.00033 1.5e-05
569.1 0.643 0.00029 1.5e-05
601.2 0.679 0.00026 1.3e-05
636.7 0.719 0.00023 1.3e-05
672.3 0.759 0.0002 1.4e-05
707.9 0.800 0.00018 1.1e-05
747.0 0.844 0.00016 1.1e-05
789.7 0.892 0.00013 1.1e-05
832.4 0.940 0.00012 9.9e-06
875.0 0.988 0.0001 9e-06
921.3 1.041 9e-05 1.1e-05
1014.7 1.146 7e-05 9.8e-06
1109.8 1.254 5.8e-05 8.1e-06
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Table B.17. Deprojected, PSF-corrected gas density profile for
R1236.7− 3354. Central co-ordinates are 189.171173, −33.925987 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

3.1 0.004 0.015 0.0011
7.6 0.010 0.011 0.0006

12.5 0.017 0.0089 0.00039
17.4 0.023 0.0078 0.00025
22.4 0.030 0.007 0.00017
27.3 0.036 0.0064 0.00014
32.3 0.043 0.006 0.00011
37.2 0.049 0.0056 8.8e-05
42.2 0.056 0.0052 8.5e-05
47.2 0.063 0.0049 9.6e-05
52.1 0.069 0.0047 9.8e-05
57.1 0.076 0.0044 8.5e-05
62.0 0.082 0.0041 7.2e-05
67.0 0.089 0.0039 6.8e-05
71.9 0.095 0.0036 6.7e-05
76.9 0.102 0.0034 6.1e-05
81.9 0.109 0.0031 5.2e-05
86.8 0.115 0.0029 4.7e-05
91.8 0.122 0.0027 5.3e-05
96.7 0.128 0.0026 6.2e-05

101.7 0.135 0.0024 6e-05
109.2 0.145 0.0022 4.5e-05
119.1 0.158 0.002 4e-05
129.0 0.171 0.0018 4.3e-05
138.9 0.184 0.0017 3.2e-05
148.8 0.198 0.0016 2.7e-05
158.8 0.211 0.0014 2.7e-05
168.7 0.224 0.0013 2.4e-05
178.6 0.237 0.0012 2.4e-05
188.5 0.250 0.0011 2.4e-05
198.4 0.263 0.0011 2e-05
210.9 0.280 0.00097 1.8e-05
225.7 0.300 0.00088 2.2e-05
240.6 0.319 0.0008 2e-05
255.5 0.339 0.00073 1.4e-05
270.4 0.359 0.00067 1.1e-05
285.3 0.379 0.00061 1.2e-05
300.1 0.398 0.00056 1.2e-05
317.5 0.421 0.00051 1.3e-05
337.4 0.448 0.00046 1e-05
357.2 0.474 0.00042 1.2e-05
377.0 0.500 0.00038 1.3e-05
396.9 0.527 0.00035 7.8e-06
419.2 0.556 0.00032 8.4e-06
444.0 0.589 0.00028 8e-06
468.8 0.622 0.00025 7.5e-06
493.6 0.655 0.00023 6.7e-06
520.9 0.691 0.0002 6.5e-06
550.7 0.731 0.00018 6.7e-06
580.4 0.770 0.00016 6.8e-06
610.2 0.810 0.00014 7.3e-06
642.4 0.853 0.00013 7.7e-06
677.2 0.899 0.00011 7.8e-06
711.9 0.945 0.0001 7.7e-06
749.1 0.994 9.4e-05 7.1e-06

Table B.18. Deprojected, PSF-corrected gas density profile for
R1302.8− 0230. Central co-ordinates are 195.721649, −2.516951 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

3.3 0.004 0.068 0.0036
8.1 0.010 0.032 0.00083

13.2 0.016 0.021 0.0005
18.5 0.022 0.015 0.00032
23.7 0.028 0.011 0.00036
28.9 0.034 0.0083 0.00033
34.2 0.041 0.0063 0.0002
39.4 0.047 0.0049 0.0002
44.6 0.053 0.004 0.00017
49.9 0.059 0.0035 0.00017
55.1 0.065 0.0033 0.00016
60.4 0.072 0.0032 0.00015
65.6 0.078 0.0031 0.00014
70.9 0.084 0.003 0.00013
76.1 0.090 0.0028 0.00017
81.3 0.097 0.0027 0.00012
86.6 0.103 0.0026 0.00013
91.8 0.109 0.0025 0.00013
97.1 0.115 0.0024 9.9e-05

102.3 0.122 0.0024 0.00015
107.6 0.128 0.0023 0.00012
115.5 0.137 0.0021 0.00011
126.0 0.150 0.0019 6.3e-05
136.5 0.162 0.0016 7e-05
147.0 0.175 0.0014 5.8e-05
157.4 0.187 0.0013 5.5e-05
167.9 0.199 0.0013 4.8e-05
178.4 0.212 0.0013 4.4e-05
188.9 0.224 0.0012 4.2e-05
199.4 0.237 0.0012 3.9e-05
209.9 0.249 0.0011 3.6e-05
223.1 0.265 0.001 3.8e-05
238.8 0.284 0.00091 3.1e-05
254.5 0.302 0.00081 2.8e-05
270.3 0.321 0.00072 2.8e-05
286.0 0.340 0.00067 2.4e-05
301.7 0.358 0.00061 1.7e-05
317.5 0.377 0.00055 2.5e-05
335.9 0.399 0.00049 1.7e-05
356.9 0.424 0.00043 2.2e-05
377.8 0.449 0.00038 1.2e-05
398.8 0.474 0.00034 1.9e-05
419.8 0.499 0.00032 1.1e-05
443.4 0.527 0.0003 9.7e-06
469.7 0.558 0.00029 1e-05
495.9 0.589 0.00028 8.9e-06
522.1 0.620 0.00027 8.7e-06
551.0 0.654 0.00025 8.9e-06
582.5 0.692 0.00023 9.5e-06
614.0 0.729 0.00021 7.8e-06
645.4 0.766 0.00019 8.4e-06
679.6 0.807 0.00018 8e-06
716.3 0.851 0.00016 5.9e-06
753.0 0.894 0.00015 5.7e-06
792.4 0.941 0.00015 6.3e-06
834.4 0.991 0.00014 6.5e-06
879.0 1.044 0.00012 7.7e-06
926.2 1.100 0.00011 9.1e-06
976.1 1.159 0.0001 1e-05
1028.5 1.221 9.1e-05 9.9e-06
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Table B.19. Deprojected, PSF-corrected gas density profile for
R1311.4− 0120. Central co-ordinates are 197.872711, −1.341458 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

6.4 0.005 0.072 0.0023
15.7 0.012 0.044 0.0012
25.6 0.019 0.034 0.00055
35.7 0.027 0.028 0.00037
45.9 0.035 0.024 0.00046
56.0 0.042 0.021 0.00033
66.1 0.050 0.018 0.00031
76.3 0.058 0.016 0.00028
86.4 0.066 0.014 0.00023
96.6 0.073 0.012 0.00025

106.7 0.081 0.011 0.00019
116.9 0.089 0.0092 0.0002
127.0 0.096 0.0081 0.00018
137.2 0.104 0.0072 0.00014
147.3 0.112 0.0065 0.00015
157.5 0.119 0.006 0.00015
167.6 0.127 0.0056 0.00013
177.8 0.135 0.0054 0.00015
188.0 0.142 0.0051 0.00012
198.1 0.150 0.0049 0.0001
208.3 0.158 0.0046 0.00011
223.6 0.169 0.0041 8.8e-05
243.9 0.185 0.0036 8.7e-05
264.2 0.200 0.0032 7.1e-05
284.5 0.216 0.0029 7.3e-05
304.8 0.231 0.0026 5.8e-05
325.1 0.246 0.0023 5.7e-05
345.5 0.262 0.0021 5e-05
365.8 0.277 0.0019 4e-05
386.1 0.293 0.0017 3.9e-05
406.4 0.308 0.0016 3.2e-05
431.9 0.327 0.0014 3.4e-05
462.3 0.350 0.0012 2.3e-05
492.8 0.374 0.0011 2.5e-05
523.3 0.397 0.001 2.2e-05
553.7 0.420 0.0009 2.1e-05
584.2 0.443 0.0008 1.8e-05
614.7 0.466 0.0007 1.9e-05
650.3 0.493 0.00061 1.4e-05
690.9 0.524 0.00054 1.4e-05
731.5 0.555 0.00048 1.3e-05
772.2 0.585 0.00043 1.1e-05
812.8 0.616 0.00038 1.1e-05
858.6 0.651 0.00033 9.3e-06
909.3 0.689 0.00029 8.7e-06
960.1 0.728 0.00026 8.2e-06
1010.9 0.766 0.00023 7.1e-06
1066.8 0.809 0.0002 6.5e-06
1127.8 0.855 0.00018 8.3e-06
1188.7 0.901 0.00016 5.6e-06
1249.6 0.947 0.00014 5.6e-06
1315.7 0.997 0.00012 6e-06
1386.8 1.051 0.00011 4.8e-06
1457.9 1.105 9.5e-05 4.5e-06
1534.1 1.163 8.6e-05 4.3e-06
1615.4 1.225 7.7e-05 4e-06
1722.4 1.306 6.7e-05 3.8e-06

Table B.20. Deprojected, PSF-corrected gas density profile for
R1516.3+ 0005. Central co-ordinates are 229.074707, +0.089344 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.4 0.004 0.015 0.0009
10.9 0.011 0.01 0.00051
17.8 0.018 0.0083 0.00034
24.8 0.025 0.0072 0.00022
31.8 0.032 0.0064 0.00014
38.8 0.039 0.0059 0.00011
45.8 0.046 0.0055 0.00011
52.9 0.053 0.0052 9.7e-05
59.9 0.061 0.0049 8.6e-05
66.9 0.068 0.0046 7.8e-05
74.0 0.075 0.0044 6.7e-05
81.0 0.082 0.0041 6.6e-05
88.0 0.089 0.0039 6.9e-05
95.1 0.096 0.0037 6.9e-05

102.1 0.103 0.0035 6.8e-05
109.2 0.110 0.0033 6.2e-05
116.2 0.117 0.0032 5.4e-05
123.2 0.125 0.003 5.1e-05
130.3 0.132 0.0028 5.1e-05
137.3 0.139 0.0027 4.9e-05
144.4 0.146 0.0025 4.4e-05
155.0 0.157 0.0023 3.6e-05
169.1 0.171 0.0021 3.2e-05
183.1 0.185 0.002 3.5e-05
197.2 0.199 0.0018 3.7e-05
211.3 0.213 0.0017 3e-05
225.4 0.228 0.0016 3.3e-05
239.4 0.242 0.0016 4e-05
253.5 0.256 0.0015 2.1e-05
267.6 0.270 0.0014 2.3e-05
281.7 0.285 0.0013 2.3e-05
299.3 0.302 0.0012 1.7e-05
320.4 0.324 0.0011 1.9e-05
341.6 0.345 0.001 1.8e-05
362.7 0.366 0.00093 1.4e-05
383.8 0.388 0.00084 1.6e-05
404.9 0.409 0.00076 1.4e-05
426.0 0.430 0.0007 1.1e-05
450.7 0.455 0.00063 1.3e-05
478.9 0.484 0.00056 9.4e-06
507.0 0.512 0.0005 1e-05
535.2 0.541 0.00044 8.8e-06
563.4 0.569 0.00039 1e-05
595.1 0.601 0.00034 7.4e-06
630.3 0.637 0.0003 5.8e-06
665.5 0.672 0.00027 6.1e-06
700.7 0.708 0.00024 5.4e-06
739.4 0.747 0.00022 4.3e-06
781.7 0.790 0.0002 4.8e-06
823.9 0.832 0.00018 4.8e-06
866.1 0.875 0.00016 4.5e-06
912.0 0.921 0.00014 4.5e-06
961.2 0.971 0.00012 4.7e-06
1010.5 1.021 0.00011 4.8e-06
1063.3 1.074 9.3e-05 4.9e-06
1119.7 1.131 8.1e-05 4.8e-06
1193.9 1.206 7e-05 4.6e-06
1281.8 1.295 5.8e-05 4e-06
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Table B.21. Deprojected, PSF-corrected gas density profile for
R1516.5− 0056. Central co-ordinates are 229.184189, −0.969569 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.5 0.005 0.013 0.0012
11.0 0.012 0.0083 0.00061
18.0 0.019 0.0064 0.00037
25.1 0.027 0.0054 0.00024
32.2 0.035 0.0047 0.00016
39.3 0.042 0.0042 0.00011
46.4 0.050 0.0038 8.6e-05
53.5 0.058 0.0035 8.1e-05
60.6 0.065 0.0033 7.9e-05
67.8 0.073 0.0031 7.4e-05
74.9 0.081 0.0029 6.6e-05
82.0 0.088 0.0027 6.3e-05
89.1 0.096 0.0026 6.1e-05
96.3 0.104 0.0025 5.6e-05

103.4 0.112 0.0024 5e-05
110.5 0.119 0.0022 4.8e-05
117.6 0.127 0.0021 4.5e-05
124.8 0.135 0.002 4.1e-05
131.9 0.142 0.0019 3.6e-05
139.0 0.150 0.0019 3.6e-05
146.2 0.158 0.0018 3.6e-05
156.9 0.169 0.0017 3.3e-05
171.2 0.185 0.0015 2.9e-05
185.4 0.200 0.0014 2.8e-05
199.7 0.215 0.0013 2.6e-05
213.9 0.231 0.0012 2.4e-05
228.2 0.246 0.0011 2.2e-05
242.4 0.262 0.001 2e-05
256.7 0.277 0.00097 1.7e-05
270.9 0.292 0.00091 1.7e-05
285.2 0.308 0.00086 1.7e-05
303.1 0.327 0.0008 1.6e-05
324.4 0.350 0.00072 1.7e-05
345.8 0.373 0.00065 1.5e-05
367.2 0.396 0.00059 1.2e-05
388.6 0.419 0.00054 1.4e-05
410.0 0.442 0.0005 1.2e-05
431.3 0.465 0.00047 1e-05
456.3 0.492 0.00044 9.9e-06
484.8 0.523 0.00041 8.7e-06
513.3 0.554 0.00039 8.2e-06
541.9 0.585 0.00038 8.2e-06
570.4 0.615 0.00036 1e-05
602.5 0.650 0.00034 8e-06
638.1 0.688 0.00031 6.1e-06
673.8 0.727 0.00029 6.4e-06
709.4 0.765 0.00027 5.7e-06
748.6 0.808 0.00024 4.9e-06
791.4 0.854 0.00022 5.4e-06
834.2 0.900 0.0002 5.2e-06
876.9 0.946 0.00018 4.7e-06
923.3 0.996 0.00016 4.6e-06
973.2 1.050 0.00015 4.9e-06
1023.1 1.104 0.00013 5.1e-06
1076.6 1.161 0.00012 5.1e-06
1133.6 1.223 0.0001 5.1e-06
1194.2 1.288 9.5e-05 5.2e-06
1269.2 1.369 8.4e-05 4.9e-06

Table B.22. Deprojected, PSF-corrected gas density profile for
R2014.8− 2430. Central co-ordinates are 303.715393, −24.505901 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.5 0.005 0.14 0.0049
13.6 0.012 0.11 0.0021
22.2 0.019 0.081 0.0009
31.0 0.027 0.052 0.001
39.8 0.034 0.033 0.001
48.5 0.042 0.024 0.00079
57.3 0.050 0.019 0.00082
66.1 0.057 0.015 0.00056
74.9 0.065 0.013 0.00055
83.7 0.072 0.011 0.0005
92.5 0.080 0.0094 0.00045

101.3 0.088 0.0081 0.0004
110.2 0.095 0.0072 0.00034
119.0 0.103 0.0067 0.00034
127.8 0.111 0.0065 0.00033
136.6 0.118 0.0062 0.0003
145.4 0.126 0.0058 0.00027
154.2 0.133 0.0053 0.00025
163.0 0.141 0.0048 0.00022
171.8 0.149 0.0042 0.0002
180.6 0.156 0.0037 0.00017
193.9 0.168 0.0032 0.00016
211.5 0.183 0.0028 0.00013
229.1 0.198 0.0025 0.00011
246.7 0.214 0.0023 0.00012
264.3 0.229 0.0021 0.0001
282.0 0.244 0.0019 8.6e-05
299.6 0.259 0.0018 7.8e-05
317.2 0.275 0.0017 7.8e-05
334.8 0.290 0.0016 6.6e-05
352.4 0.305 0.0015 6.2e-05
374.5 0.324 0.0013 5.4e-05
400.9 0.347 0.0011 5e-05
427.3 0.370 0.001 4.8e-05
453.7 0.393 0.00094 4.2e-05
480.2 0.416 0.00086 3.9e-05
506.6 0.438 0.00078 4.2e-05
533.0 0.461 0.00072 3.5e-05
563.9 0.488 0.00066 2.9e-05
599.1 0.519 0.00059 2.5e-05
634.4 0.549 0.00051 2.7e-05
669.6 0.580 0.00045 2.5e-05
704.8 0.610 0.00038 2.1e-05
744.5 0.644 0.00032 1.9e-05
788.5 0.683 0.00031 2e-05
832.6 0.721 0.0003 2e-05
876.6 0.759 0.00028 1.7e-05
925.1 0.801 0.00025 1.7e-05
978.0 0.847 0.00022 1.6e-05
1030.8 0.892 0.00018 1.4e-05
1083.6 0.938 0.00013 1.4e-05
1140.9 0.988 0.00012 1.6e-05
1202.6 1.041 0.00012 1.8e-05
1264.3 1.094 0.00012 1.7e-05
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Table B.23. Deprojected, PSF-corrected gas density profile for
R2023.0− 2056. Central co-ordinates are 305.744995, −20.948496 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

2.3 0.003 0.014 0.0017
5.6 0.008 0.0092 0.00085
9.1 0.012 0.0074 0.00055

12.7 0.017 0.0063 0.00039
16.3 0.022 0.0056 0.00028
19.9 0.027 0.0052 0.00021
23.5 0.032 0.0048 0.00016
27.1 0.037 0.0045 0.00013
30.7 0.042 0.0042 0.00013
34.3 0.046 0.004 0.00013
37.9 0.051 0.0038 0.00012
41.5 0.056 0.0036 0.00011
45.2 0.061 0.0034 9.4e-05
48.8 0.066 0.0033 9e-05
52.4 0.071 0.0031 8.7e-05
56.0 0.076 0.003 8e-05
59.6 0.081 0.0028 7.1e-05
63.2 0.085 0.0027 6.3e-05
66.8 0.090 0.0026 6e-05
70.4 0.095 0.0025 5.8e-05
74.0 0.100 0.0024 5.2e-05
79.5 0.107 0.0023 4.5e-05
86.7 0.117 0.0022 4.3e-05
93.9 0.127 0.002 4.4e-05

101.1 0.137 0.0019 3.8e-05
108.4 0.147 0.0018 3.5e-05
115.6 0.156 0.0017 3.1e-05
122.8 0.166 0.0016 2.9e-05
130.0 0.176 0.0015 2.9e-05
137.2 0.186 0.0014 2.8e-05
144.5 0.195 0.0013 2.7e-05
153.5 0.208 0.0012 2.2e-05
164.4 0.222 0.0011 2.5e-05
175.2 0.237 0.001 2.3e-05
186.0 0.252 0.00095 2e-05
196.8 0.266 0.00089 2.1e-05
207.7 0.281 0.00084 2.1e-05
218.5 0.295 0.00079 1.7e-05
231.2 0.313 0.00073 1.6e-05
245.6 0.332 0.00067 1.5e-05
260.1 0.352 0.00061 1.3e-05
274.5 0.371 0.00056 1.2e-05
288.9 0.391 0.00051 1.2e-05
305.2 0.413 0.00047 1.1e-05
323.3 0.437 0.00043 9.5e-06
341.3 0.462 0.00039 9.8e-06
359.4 0.486 0.00036 8.3e-06
379.3 0.513 0.00033 9.6e-06
400.9 0.542 0.0003 1.1e-05
422.6 0.571 0.00027 8e-06
444.2 0.601 0.00024 7.3e-06
467.7 0.632 0.00022 7.5e-06
493.0 0.667 0.0002 7.8e-06
518.3 0.701 0.00018 7.7e-06
545.4 0.737 0.00017 7.6e-06
585.3 0.791 0.00014 7.2e-06
637.7 0.862 0.00012 6.3e-06

Table B.24. Deprojected, PSF-corrected gas density profile for
R2048.1− 1750. Central co-ordinates are 312.041901, −17.841291 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.4 0.005 0.0018 0.00021
13.1 0.012 0.0018 0.00016
21.5 0.020 0.0018 0.00014
29.9 0.028 0.0018 0.00012
38.4 0.036 0.0017 0.0001
46.9 0.043 0.0017 9.1e-05
55.4 0.051 0.0017 7.9e-05
63.9 0.059 0.0017 7e-05
72.4 0.067 0.0017 6.3e-05
80.9 0.075 0.0017 5.7e-05
89.4 0.083 0.0017 5.2e-05
97.9 0.091 0.0017 4.8e-05

106.4 0.099 0.0017 4.4e-05
114.9 0.107 0.0017 4.1e-05
123.4 0.114 0.0016 4e-05
131.9 0.122 0.0016 4e-05
140.4 0.130 0.0016 3.8e-05
148.9 0.138 0.0016 3.5e-05
157.4 0.146 0.0016 3.2e-05
165.9 0.154 0.0016 3.2e-05
174.4 0.162 0.0016 3.4e-05
187.3 0.174 0.0016 3.6e-05
204.3 0.189 0.0016 3.5e-05
221.3 0.205 0.0016 3.3e-05
238.3 0.221 0.0016 2.4e-05
255.3 0.237 0.0015 2.3e-05
272.3 0.253 0.0015 2.7e-05
289.3 0.268 0.0014 2.6e-05
306.3 0.284 0.0013 2e-05
323.3 0.300 0.0012 2e-05
340.4 0.316 0.0011 2.1e-05
361.7 0.336 0.001 1.7e-05
387.2 0.359 0.00094 1.6e-05
412.7 0.383 0.00084 1.6e-05
438.2 0.407 0.00075 1.5e-05
463.7 0.430 0.00067 1.3e-05
489.3 0.454 0.00062 1.2e-05
514.8 0.478 0.00058 9.8e-06
544.6 0.505 0.00054 9.5e-06
578.6 0.537 0.0005 9.9e-06
612.7 0.568 0.00047 9e-06
646.7 0.600 0.00043 7e-06
680.7 0.631 0.00039 6.5e-06
719.0 0.667 0.00036 7.8e-06
761.6 0.706 0.00033 7.1e-06
804.1 0.746 0.0003 6.3e-06
846.6 0.785 0.00028 5.4e-06
893.5 0.829 0.00025 5.2e-06
944.5 0.876 0.00023 4.4e-06
995.5 0.924 0.00021 4.1e-06
1046.6 0.971 0.00019 4e-06
1101.9 1.022 0.00017 4e-06
1161.5 1.077 0.00015 4e-06
1221.0 1.133 0.00013 4.2e-06
1284.8 1.192 0.00012 4.4e-06
1352.9 1.255 0.0001 4.5e-06
1425.3 1.322 9.2e-05 4.4e-06
1501.8 1.393 8.1e-05 4.2e-06
1591.3 1.476 7.1e-05 3.7e-06
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Table B.25. Deprojected, PSF-corrected gas density profile for
R2129.8− 5048. Central co-ordinates are 322.427062, −50.816654 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

6.2 0.007 0.0047 0.00054
12.5 0.014 0.0036 0.00032
17.4 0.019 0.0032 0.00024
22.4 0.025 0.003 0.00019
27.3 0.030 0.0027 0.00016
32.3 0.036 0.0026 0.00013
37.2 0.041 0.0024 0.00012
42.2 0.047 0.0023 0.00011
47.2 0.052 0.0022 0.0001
52.1 0.058 0.0021 9.5e-05
57.1 0.063 0.002 8.6e-05
62.0 0.069 0.002 7.6e-05
67.0 0.074 0.0019 6.7e-05
71.9 0.080 0.0018 5.9e-05
76.9 0.085 0.0018 5.5e-05
81.9 0.091 0.0017 5.6e-05
86.8 0.096 0.0017 6e-05
91.8 0.102 0.0016 6.4e-05
96.7 0.107 0.0016 6.6e-05

101.7 0.113 0.0015 6.4e-05
109.2 0.121 0.0015 5.8e-05
119.1 0.132 0.0014 4.6e-05
129.0 0.143 0.0013 3.6e-05
138.9 0.154 0.0013 3.2e-05
148.8 0.165 0.0012 3.3e-05
158.8 0.176 0.0012 3.5e-05
168.7 0.187 0.0011 3.3e-05
178.6 0.198 0.0011 2.9e-05
188.5 0.209 0.0011 2.6e-05
198.4 0.220 0.001 2.4e-05
210.9 0.234 0.00098 2.5e-05
225.7 0.251 0.00094 2.5e-05
240.6 0.267 0.00089 2.3e-05
255.5 0.284 0.00085 2.2e-05
270.4 0.300 0.0008 1.9e-05
285.3 0.317 0.00074 1.8e-05
300.1 0.333 0.00069 1.5e-05
317.5 0.353 0.00064 1.3e-05
337.4 0.375 0.00059 1.2e-05
357.2 0.397 0.00055 1.3e-05
377.0 0.419 0.00052 1.3e-05
396.9 0.441 0.00049 1.1e-05
419.2 0.465 0.00047 9.5e-06
444.0 0.493 0.00044 9.8e-06
468.8 0.521 0.00041 8.8e-06
493.6 0.548 0.00039 7.5e-06
520.9 0.578 0.00036 7e-06
550.7 0.611 0.00032 7.5e-06
580.4 0.644 0.00029 6.5e-06
610.2 0.678 0.00027 6.1e-06
642.4 0.713 0.00024 6.2e-06
677.2 0.752 0.00021 5.7e-06
711.9 0.790 0.00019 6e-06
749.1 0.832 0.00017 6.8e-06
788.8 0.876 0.00015 6.9e-06
841.0 0.934 0.00013 6.1e-06

Table B.26. Deprojected, PSF-corrected gas density profile for
R2149.1− 3041. Central co-ordinates are 327.281677, −30.701303 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.4 0.005 0.073 0.0036
10.9 0.012 0.043 0.0015
17.8 0.020 0.031 0.00055
24.8 0.028 0.023 0.00047
31.9 0.036 0.018 0.00058
38.9 0.044 0.014 0.00044
45.9 0.052 0.011 0.0004
53.0 0.060 0.0092 0.00032
60.0 0.068 0.0078 0.00028
67.1 0.076 0.0068 0.00026
74.1 0.084 0.006 0.00025
81.2 0.092 0.0055 0.00023
88.2 0.100 0.0051 0.0002
95.3 0.107 0.0047 0.00019

102.3 0.115 0.0042 0.00019
109.4 0.123 0.0038 0.00017
116.5 0.131 0.0034 0.00016
123.5 0.139 0.0031 0.00016
130.6 0.147 0.0029 0.00014
137.6 0.155 0.0027 0.00012
144.7 0.163 0.0026 0.00011
155.3 0.175 0.0024 0.00011
169.4 0.191 0.0021 8.4e-05
183.5 0.207 0.0019 7.5e-05
197.6 0.223 0.0017 8.2e-05
211.7 0.239 0.0015 6.8e-05
225.9 0.255 0.0013 5.7e-05
240.0 0.271 0.0012 5.2e-05
254.1 0.287 0.0011 5.2e-05
268.2 0.303 0.0011 4.4e-05
282.3 0.318 0.00098 4.1e-05
300.0 0.338 0.00086 3.6e-05
321.1 0.362 0.00074 3.3e-05
342.3 0.386 0.00066 3.3e-05
363.5 0.410 0.00062 2.9e-05
384.6 0.434 0.00059 2.6e-05
405.8 0.458 0.00056 2.9e-05
427.0 0.482 0.0005 2.5e-05
451.7 0.510 0.00043 2e-05
479.9 0.541 0.00037 1.7e-05
508.2 0.573 0.00034 1.9e-05
536.4 0.605 0.00032 1.7e-05
564.6 0.637 0.0003 1.5e-05
596.4 0.673 0.00027 1.3e-05
631.7 0.712 0.00025 1.3e-05
666.9 0.752 0.00023 1.4e-05
702.2 0.792 0.0002 1.2e-05
741.1 0.836 0.00018 1.1e-05
783.4 0.884 0.00016 1.1e-05
825.7 0.931 0.00014 9.1e-06
868.1 0.979 0.00012 8.6e-06
914.0 1.031 9.5e-05 8.5e-06
1013.9 1.144 6.4e-05 8.6e-06
1115.1 1.258 5e-05 6.8e-06
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Table B.27. Deprojected, PSF-corrected gas density profile for
R2157.4− 0747. Central co-ordinates are 329.367279, −7.804555 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

4.7 0.006 0.0035 0.00046
9.3 0.012 0.0026 0.00028

13.0 0.017 0.0023 0.00021
16.7 0.022 0.0021 0.00017
20.4 0.027 0.0019 0.00014
24.1 0.032 0.0018 0.00011
27.8 0.037 0.0016 9.4e-05
31.5 0.042 0.0016 8e-05
35.2 0.047 0.0015 7e-05
38.9 0.052 0.0014 6.2e-05
42.6 0.057 0.0014 5.6e-05
46.3 0.062 0.0013 5.2e-05
50.0 0.067 0.0013 4.8e-05
53.7 0.071 0.0013 4.4e-05
57.4 0.076 0.0013 4.1e-05
61.1 0.081 0.0012 3.8e-05
64.8 0.086 0.0012 3.5e-05
68.5 0.091 0.0012 3.1e-05
72.2 0.096 0.0012 3e-05
75.9 0.101 0.0012 3.1e-05
81.5 0.108 0.0011 3.5e-05
88.9 0.118 0.0011 3.7e-05
96.3 0.128 0.001 3.6e-05

103.7 0.138 0.00096 3.1e-05
111.1 0.148 0.00092 2.2e-05
118.5 0.158 0.00088 2e-05
125.9 0.167 0.00085 2.4e-05
133.3 0.177 0.00083 2.4e-05
140.7 0.187 0.0008 2e-05
148.1 0.197 0.00077 1.9e-05
157.3 0.209 0.00074 2e-05
168.4 0.224 0.0007 1.6e-05
179.5 0.239 0.00066 1.6e-05
190.6 0.254 0.00063 1.7e-05
201.7 0.268 0.0006 1.6e-05
212.8 0.283 0.00057 1.3e-05
223.9 0.298 0.00055 1.2e-05
236.9 0.315 0.00052 1.2e-05
251.7 0.335 0.00049 1.1e-05
266.5 0.355 0.00047 1.1e-05
281.3 0.374 0.00045 1e-05
296.1 0.394 0.00043 8.1e-06
312.8 0.416 0.00041 7.7e-06
331.3 0.441 0.00039 9.3e-06
349.8 0.465 0.00037 9e-06
368.3 0.490 0.00035 8.8e-06
388.7 0.517 0.00032 7.1e-06
410.9 0.547 0.0003 6.8e-06
433.1 0.576 0.00028 5.6e-06
455.3 0.606 0.00026 5.8e-06
479.3 0.638 0.00025 5.4e-06
505.2 0.672 0.00024 5.3e-06
531.1 0.707 0.00022 5e-06
558.9 0.744 0.00021 5.3e-06
588.5 0.783 0.00019 5.7e-06
620.0 0.825 0.00017 6.4e-06
653.3 0.869 0.00015 6.5e-06
688.5 0.916 0.00014 6.5e-06
725.5 0.965 0.00012 6.1e-06

Table B.28. Deprojected, PSF-corrected gas density profile for
R2217.7− 3543. Central co-ordinates are 334.440002, −35.726048 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.4 0.005 0.022 0.0012
13.2 0.013 0.015 0.00066
21.6 0.021 0.012 0.00043
30.1 0.029 0.01 0.00028
38.6 0.038 0.0092 0.00016
47.2 0.046 0.0083 0.00011
55.7 0.054 0.0076 0.00012
64.3 0.063 0.0069 0.00013
72.8 0.071 0.0063 0.00012
81.4 0.080 0.0058 0.0001
89.9 0.088 0.0053 9.9e-05
98.5 0.096 0.0049 9.3e-05

107.0 0.105 0.0045 8.1e-05
115.6 0.113 0.0042 7.2e-05
124.2 0.121 0.0039 7.7e-05
132.7 0.130 0.0036 7.6e-05
141.3 0.138 0.0034 6.4e-05
149.8 0.147 0.0032 6.3e-05
158.4 0.155 0.003 6.9e-05
167.0 0.163 0.0028 6.5e-05
175.5 0.172 0.0026 5e-05
188.4 0.184 0.0024 4e-05
205.5 0.201 0.0022 3.8e-05
222.7 0.218 0.002 3.4e-05
239.8 0.234 0.0018 2.8e-05
256.9 0.251 0.0016 2.8e-05
274.0 0.268 0.0015 3.3e-05
291.1 0.285 0.0013 2.7e-05
308.2 0.301 0.0012 2.1e-05
325.4 0.318 0.0012 1.7e-05
342.5 0.335 0.0011 1.9e-05
363.9 0.356 0.00098 1.9e-05
389.6 0.381 0.00088 1.6e-05
415.3 0.406 0.00079 1.6e-05
441.0 0.431 0.00072 1.3e-05
466.6 0.456 0.00065 1.2e-05
492.3 0.481 0.00059 1.2e-05
518.0 0.507 0.00053 1e-05
548.0 0.536 0.00048 9.3e-06
582.2 0.569 0.00042 9.2e-06
616.5 0.603 0.00038 8.3e-06
650.7 0.636 0.00034 6.7e-06
684.9 0.670 0.00031 6.4e-06
723.5 0.708 0.00028 5.4e-06
766.3 0.749 0.00025 4.5e-06
809.1 0.791 0.00022 4.5e-06
851.9 0.833 0.0002 4.3e-06
899.0 0.879 0.00018 4.2e-06
950.4 0.929 0.00016 4.2e-06
1001.7 0.980 0.00014 3.8e-06
1053.1 1.030 0.00013 3.8e-06
1108.8 1.084 0.00012 4.3e-06
1168.7 1.143 0.00011 4.8e-06
1228.6 1.201 9.5e-05 5.1e-06
1292.8 1.264 8.5e-05 5.1e-06
1361.3 1.331 7.7e-05 4.8e-06



J. H. Croston et al.: REXCESS gas density distributions, Online Material p 21

Table B.29. Deprojected, PSF-corrected gas density profile for
R2218.6− 3853. Central co-ordinates are 334.667725, −38.901772 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.2 0.005 0.016 0.0013
12.6 0.011 0.012 0.00073
20.7 0.018 0.01 0.00048
28.8 0.026 0.0094 0.00034
37.0 0.033 0.0087 0.00024
45.2 0.040 0.0081 0.00018
53.4 0.047 0.0076 0.00014
61.5 0.054 0.0072 0.00012
69.7 0.062 0.0069 0.00012
77.9 0.069 0.0065 0.00012
86.1 0.076 0.0062 0.00011
94.3 0.083 0.0058 9.9e-05

102.5 0.091 0.0055 9e-05
110.7 0.098 0.0052 8.5e-05
118.9 0.105 0.005 8e-05
127.1 0.112 0.0047 7.6e-05
135.3 0.120 0.0044 7.4e-05
143.5 0.127 0.0042 7.2e-05
151.7 0.134 0.0039 6.8e-05
159.9 0.141 0.0037 6.7e-05
168.1 0.149 0.0034 6.5e-05
180.4 0.160 0.0032 5.3e-05
196.8 0.174 0.0028 4.9e-05
213.2 0.189 0.0026 5e-05
229.6 0.203 0.0023 4.1e-05
246.0 0.218 0.0021 4.1e-05
262.4 0.232 0.0019 3.6e-05
278.7 0.247 0.0018 2.8e-05
295.1 0.261 0.0016 2.9e-05
311.5 0.276 0.0015 3.1e-05
327.9 0.290 0.0014 2.7e-05
348.5 0.308 0.0013 2.3e-05
373.1 0.330 0.0011 1.9e-05
397.6 0.352 0.001 2.1e-05
422.2 0.374 0.00093 2e-05
446.8 0.395 0.00084 1.6e-05
471.4 0.417 0.00076 1.5e-05
496.0 0.439 0.00069 1.5e-05
524.7 0.464 0.00062 1.6e-05
557.5 0.493 0.00055 1.2e-05
590.3 0.522 0.00049 1.1e-05
623.1 0.551 0.00044 1.1e-05
655.8 0.580 0.0004 9.9e-06
692.8 0.613 0.00035 9.7e-06
733.7 0.649 0.00031 7e-06
774.7 0.686 0.00028 8.4e-06
815.7 0.722 0.00024 9.5e-06
860.8 0.762 0.00021 5.8e-06
910.0 0.805 0.00019 5.5e-06
959.2 0.849 0.00016 5.7e-06
1016.7 0.900 0.00014 5.3e-06
1078.1 0.954 0.00012 4.9e-06
1181.5 1.045 9.8e-05 4.3e-06

Table B.30. Deprojected, PSF-corrected gas density profile for
R2234.5− 3744. Central co-ordinates are 338.612549, −37.736019 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

5.5 0.004 0.0082 0.00067
13.4 0.010 0.0072 0.00045
21.9 0.017 0.0067 0.00034
30.5 0.024 0.0065 0.00027
39.2 0.031 0.0063 0.00021
47.8 0.037 0.0062 0.00016
56.5 0.044 0.0061 0.00012
65.1 0.051 0.0061 0.00011
73.8 0.058 0.006 0.00011
82.5 0.064 0.0059 0.00013
91.1 0.071 0.0057 0.00012
99.8 0.078 0.0056 0.00011

108.5 0.085 0.0054 9.6e-05
117.2 0.091 0.0051 9.3e-05
125.8 0.098 0.0049 9.2e-05
134.5 0.105 0.0047 8.5e-05
143.2 0.112 0.0045 7.2e-05
151.9 0.118 0.0043 6.3e-05
160.5 0.125 0.0041 6.1e-05
169.2 0.132 0.004 5.9e-05
177.9 0.139 0.0038 5.1e-05
191.0 0.149 0.0036 4.4e-05
208.3 0.162 0.0033 4.5e-05
225.6 0.176 0.0031 4.3e-05
243.0 0.189 0.0028 3.7e-05
260.3 0.203 0.0025 3.7e-05
277.7 0.216 0.0023 3.1e-05
295.0 0.230 0.0022 3.3e-05
312.4 0.243 0.0021 3.1e-05
329.7 0.257 0.0021 2.6e-05
347.1 0.270 0.002 2.8e-05
368.8 0.287 0.0018 2.2e-05
394.8 0.308 0.0016 2.1e-05
420.9 0.328 0.0014 1.9e-05
446.9 0.348 0.0013 1.7e-05
472.9 0.369 0.0012 1.8e-05
498.9 0.389 0.0011 1.7e-05
524.9 0.409 0.00097 1.3e-05
555.4 0.433 0.00086 1.2e-05
590.1 0.460 0.00073 1.2e-05
624.7 0.487 0.00063 1.1e-05
659.4 0.514 0.00054 9.8e-06
694.1 0.541 0.00047 9.7e-06
733.2 0.571 0.00042 8.6e-06
776.6 0.605 0.00038 7.5e-06
820.0 0.639 0.00034 8.2e-06
863.3 0.673 0.00031 6.4e-06
911.1 0.710 0.00029 7.9e-06
963.1 0.751 0.00026 9.7e-06
1015.2 0.791 0.00024 6.6e-06
1067.2 0.832 0.00022 6.3e-06
1123.7 0.876 0.0002 6.6e-06
1184.4 0.923 0.00019 6.7e-06
1245.1 0.970 0.00017 6.5e-06
1310.2 1.021 0.00015 6.3e-06
1379.6 1.075 0.00013 5.8e-06
1475.4 1.150 0.00011 5.1e-06
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Table B.31. Deprojected, PSF-corrected gas density profile for
R2319.6− 7313. Central co-ordinates are 349.916748, −73.227684 deg.

Rphys Rphys/R500 ne σne

kpc cm−3 cm−3

3.8 0.005 0.072 0.0056
9.2 0.012 0.043 0.002

15.1 0.019 0.031 0.00091
21.1 0.027 0.023 0.00057
27.1 0.034 0.017 0.00061
33.1 0.042 0.013 0.00057
39.1 0.050 0.011 0.00047
45.0 0.057 0.0095 0.00038
51.0 0.065 0.0085 0.00034
57.0 0.072 0.0074 0.00032
63.0 0.080 0.0064 0.00027
69.0 0.088 0.0054 0.00022
75.0 0.095 0.0047 0.00022
81.0 0.103 0.0041 0.00024
87.0 0.110 0.0037 0.00023
93.0 0.118 0.0035 0.00018
99.0 0.126 0.0033 0.00016

105.0 0.133 0.0031 0.00017
111.0 0.141 0.0029 0.00017
117.0 0.148 0.0027 0.00016
123.0 0.156 0.0026 0.00013
132.1 0.167 0.0023 1e-04
144.1 0.183 0.0021 8.2e-05
156.1 0.198 0.0018 8.6e-05
168.0 0.213 0.0017 7.4e-05
180.0 0.228 0.0016 6.5e-05
192.0 0.243 0.0016 6.9e-05
204.0 0.259 0.0014 7.1e-05
216.0 0.274 0.0013 6e-05
228.0 0.289 0.0012 4.8e-05
240.0 0.304 0.001 4.6e-05
255.1 0.323 0.00086 4.5e-05
273.1 0.346 0.00073 3.9e-05
291.1 0.369 0.00063 3.3e-05
309.1 0.392 0.00057 2.9e-05
327.1 0.415 0.00055 3.1e-05
345.0 0.437 0.00055 2.9e-05
363.0 0.460 0.00054 2.3e-05
384.1 0.487 0.00051 2.2e-05
408.1 0.517 0.00045 2e-05
432.1 0.548 0.0004 2e-05
456.1 0.578 0.00036 1.8e-05
480.1 0.609 0.00033 1.8e-05
507.1 0.643 0.0003 1.8e-05
537.1 0.681 0.00027 1.4e-05
567.1 0.719 0.00024 1.3e-05
597.1 0.757 0.00022 1.4e-05
630.1 0.799 0.00021 1.2e-05
666.1 0.845 0.00019 1.2e-05
702.1 0.890 0.00016 1.1e-05
771.8 0.979 0.00011 1e-05
873.7 1.108 7.8e-05 6.9e-06
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