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ABSTRACT

We present the compilation and properties of a Meta-Cat@lag X-ray detected Clusters of galaxies, the MCXC. Thig\arge
catalogue is based on publicly available ROSAT All Sky Suriased (NORAS, REFLEX, BCS, SGP, NEP, MACS, and CIZA)
and serendipitous (160SD, 400SD, SHARC, WARPS, and EMSS}eai catalogues. Data have been systematically homagknis
to an overdensity of 500, and duplicate entries originatingh overlaps between the survey areas of the individualticptalogues
are carefully handled. The MCXC comprises 1743 clusterk witually no duplicate entries. For each cluster the MCX6vixles:
three identifiers, a redshift, coordinates, membershipgigfral catalogue, and standardised 9 2.4 keV band luminositysqo, total
massMsgo, and radiusksee. The meta-catalogue additionally furnishes informatiarogerlaps between the input catalogues and the
luminosity ratios when measurements frorffelient surveys are available, and also gives notes on indivimbjects. The MCXC is
available in electronic format for maximum usefulness ima; SZ, and multi-wavelength studies.

Key words. Catalogs, Cosmology: observations, Cosmology: largeestaucture of Universe, Galaxies: cluster: general - y¥sra
galaxies: clusters

1. Introduction through merging (e.g.. Markevitch & Vikhlinin 2007) and the

. . . . physical mechanisms associated with feedback and its impac
Clusters of galaxies provide cosmological constraint®uh " strycture formation (e.g., McNamara & Nulsen 2007, and
the number density and evolution of objects, through theglow otarences therein). However, while sevexM-Newton and
spectrum of their three-dimensional distribution, andtyh  cpangra x-ray surveys are ongoing (e.g., Romer etal. 2001;
their baryon fraction and its evolution. Moreover, the pbgb  [garkhouse et al. 2006; Pacaud étal. 2007; Fassbéndelf2007)

properties of clusters provide a test of the structure foina o 4550ciated cluster catalogues are either not yet pelisr
scenario, giving vital information both for understanditing only partially available.

gravitational collapse of the dark matter and for the evofut ) ] o
of baryons in the dark matter potential (See Noit 2005, foear  Outside of the X-ray domain, the redshift-independentther
view). mal Sunyaev—_ZeI’dowc_h féect (Su_nyaev& Zel'dovich _1972,
X-ray observations are ideal for these studies as the défgreafter SZ) is emerging as afiiéent way to detect distant,
sity squared dependence of the X-ray emission means treat cf}assive clusters that fall below the flux limits of X-ray sur-

ters can #iciently be found over a wide redshift range. Clustefeys: Several SZ surveys, including the South Pole Telescop
sources were evident in the first all-sky X-ray survey witkSPT..Carlstrom etal. 2009) survey, the Atacama Cosmology

Uhuru, and further objects were found by HEAO-1 afdel-V; Telescope (ACTI|,_Fowler et al. 2007), and Planck (Tauber!et al
subsequent follow-up observations winstein and EXOSAT 2010), are actively ongoing and have started providing tisé fi

allowed more accurate characterisation of their physimsper- SZ-Selected cluster catalogues (elg.. Vanderlinde etGl0,2
ties (seé Rosati et al. 2002, for a review). Menanteau et al. 2010). X-ray observations of SZ clustess ar

In this context, the ROSAT satellite has played a central.rolMPOrtant in many respects. The X-ray properties allow a bet
The 1990-1991 ROSAT All-Sky Survey (RASS, Voges et afer characterisation of the SZ signal (elg.. Melin et al. €00
1999) and later deep pointed observations have led to thewdis /Andersson et al. 2010) and yield the calibration of the agee-
ery of hundreds of clusters. Subsequent follow-up obsienst lations needed for_cosmologlcal studies with SZ_—_seIedmie;r
in particular those conducted with the current generatioX-o samples (e.gl., Majumdar & Molu 2003). In addition, X-ray ob-
ray satellites<MM-Newton, Chandra andSuzaku, have provided S€rvations allow testing of the selection function of SZveys
statistical samples for cosmological studies (e.g., Vikhlet al. and verification of new SZ cluster candidates (&Syhada et al.
2009; Mantz et al. 2009) and detailed information on thecstru2910). Moreover, they are essential for statistical areslys the
tural properties of the cluster population (elg.. Vikhiietal. SZ data (e.gl._Melin et &l. 2010; Komatsu €t al. 2010, and-refe
2006 Pratt et al. 2010; Arnaud et al. 2010). Other obsemati €nces therein).
have allowed in-depth study of the hierarchical assemldgess

Send offprint reguests to: R. Piffaretti, e-mail: 1 Seehttp://cxc.harvard.edu/xraysurveys/surveys.html
rocco.piffaretti@cea. fr for a complete list of ongoingkMM-Newton andChandra surveys.
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Cosmological tests that rely on knowledge of the evolutic®. Input X-ray catalogues
of the mass function or baryon fraction require an estiméte I0 he followi d ibe the i | d
the cluster mass. Surveys provide only an observable @ilpic n the Tollowing we describe the input catalogues usec 1o con

luminosity, temperature or SZparameter) that is then linked toStrUCt the MCXC. We recall the basic characteristics of the X
the cluster mass via scaling relations. While simultanemus 'Y Surveys used to construct each catalogue and how thg X-ra

straints on cosmological parameters and scaling relatians guantities adopted in our work are measured. We discuss only

recently been derived (Mantz et al. 2009), the mass proxy Pé—_rayinformation essential to the MCXC and focus on the guan

lations are typically separately calibrated using deepentas gties_lthat a:]IOV_V g.s _t(;) C(I)mpute the Igminosit_idzgioo. I;or F“"rg
tions of well-understood and if possible representativepdas etalls on the individual surveys, and in particu'ar theekze

(e.g.[Arnaud et al. 2007: Maughan 2007; Vikhlinin ef al. £00 optical observation®llowup, we refer the reader to the cited

Pratt et all 2009). Although their redshift evolution is aegent PaPers and references therein. .
poorly known, a consensus on the type of scaling relations to Generally speaking, two types of X-ray survey can be dis-
be calibrated and their precise definition has been readtued. iNguished : contiguous area_surveys, which use data from
example, the bias introduced by cool core clusters in lusitgo the ROSAT All-Sky Survey (RASS, Voges el al. 1899), and
and temperature measurements is taken into account, lateiscaerendipitous cluster surveys, which are based on data from
mass proxies such a& (Kravtsov et all 2006) or the gas mas§€eper pointed X-ray observations. In the following, weréhe
Mgas are widely used, and all quantities are measured up t%4€ distinguish between RASS-based and serendipitoas cat
standard characteristic radi@oo, the radius within which the 109ues. In addition to handling duplicate entries and remgpyv
mean over-density of the cluster is 500 times the critical-deParticular clusters as discussed below, we exclude ciistih
sity at the clusters redshift. Substantial progress haslsen NON measured redshifts or luminosities. Tdble 1 summatfiges
made in understanding the systemati@e@ting X-ray mass esti- contributions of the various input catalogues to the MCXC.
mates via simulations (e.{., Rasia €f al. 2006; Nagai e0ar2; The bulk of the X-ray data used to construct the MCXC are
Piffaretti & Valdarnini 2008) and via combination with gravi-derived from ROSAT observations. Exceptions are EMSS and
tational lensing (e.gl, Mahdavi etlal. 2008; Zhang éf al.(20150Me physical quantities for MACS, as described in moreildeta
Meneghetti et a[. 2010). belohw. FuRtlblrgSW?trhk wrl’lgg’c&l_:_JdDe as—;galt utnpugllshed %ataletg Ca
: . . . . such as e eep Cluster Suriey, Rosati et al.
~ ROSAT-derived catalogues still play a major role in provi 1998), XCS (the XMM Cluster gurvey, Romer et Al 2001),
ing targets for deeper observation with the current gemerat  y 5op (the XMM-Newton Distant Cluster Project, Fassbender

X-ray instruments (e_.g., Bbhringer.et. al. 2007, Vikhlimi'nal. 2007), and the complete MACS catalogue (Ebeling &t al.|2001)
2009), and for identification of existing clusters in new-sur ) =

veys in other wavelength bands (e.g., Popessalet al. 200d3eT

catalogues have been derived from a number of surveys bag8eld RASS-based catalogues
on RASS data or ROSAT pointed observations (see $éct.
Despite the fact that these catalogues are public, no atteasp
yet been made to merge them and to homogenise the data
tained within. The main reasons for this are their largessa®
the fact that dferent catalogues provideftérent types of infor- 2 1.1. REFLEX and NORAS
mation.

Given the current status of X-ray cluster catalogues, aed tE
relevance of scaling relations for SZ surveys and X-rayistud
in general, we collected data from all the major public X-ra
survey catalogues and homogenised the information to geovi
the community with a meta-catalogue of X-ray detected clu
ters of galaxies (hereafter the MCXC). The basic charagter

tics of the MCXC are the large number of clusters in the cata-

logue (1743 unique systems), a uniform format for all predid B"hN_ORASt(I\:othgg{)n R_OS,lAT Abll-Slély galgﬁ/sgludst?r sur\lleé/_
quantities, careful control of duplicate entries origingtfrom " 0 rlnr%erre ? ‘n ] %)dltsha sol at?e |02 but va? ?l),:;l; lrng
overlaps between the input catalogues, and homogenem}slyegr?] Ssiy e‘l’heig (s)ur\?e?/ucatalozgg %Cngtpfﬁ X?I,imli{egoar? dss' I - to
timated 01 — 2.4 keV band luminositie$.sgg and total masses . based on minimum count rate.06 cts's in the 01 — 2.4 keV

Msoo. In order to be easily manipulated, the MCXC is provide and) and a source extent likelihood.

in electronic format. The final catalogue gives a first ovemwof : .
the published, publicly-available X—?ay gurvey selectaser The data analysis and catalogue pr_oductlon for both NORAS
population. and REFLEX are performed by essentlally the same authors and
) ) . although REFLEX has been more extensively studied and char-
The paper is organised as follows. In Sgtt. 2 we describe fierised than NORAS, the information provided is extrgmel
basic properties of the catalogues used to construct the MICXimjjar. A growth curve analysis is adopted to determines®u
In Sect[ we explain how the information is homogenised afglyes (the typical flux measurement accuracy is-10%) and
detail the quantities provided by the MCXC. The handling qf;minosities. The REFLEX catalogue provides aperture umi
duplicate entries is presented in SgEt. 4 and in Sect. 5 weshis positiesl,, as well as total luminosities. The latter are com-
various aspects of the final catalogue. In Sect. 6 we sumenari,ted by estimating the missing flux outside the detectiar-ap
our results and present our conclusions. ture by assuming A-model withg = 2/3, a core radiug; which
As a cosmological model we adopt/ACDM cosmology scales with mass, and a cluster extent okt For the NORAS
with Hp = 70 km/s’'Mpc, Qy = 0.3 andQ, = 0.7 throughout clusters a similar procedure is performed, but the reguttital
the paper. The quantity(2) is the ratio of the Hubble constant attuminosities are not reported. Therefore the NORAS cataog
redshiftz to its present valuel, i.e.,h(2)? = Qm(1+ 2% + Q4.  provides only aperture luminosities.

\%)é compiled data from nine RASS-based contiguous area sur-
Msys, as described below.

EFLEX (ROSAT-ESO Flux Limited X-ray Galaxy Cluster
urvey, Bohringer et al. 2004a) is based on RASS data for a
urvey area covering the southern sky up to a declinatien

.5 deg with the galactic plan¢lf |< 20 deg) and the regions of

1e Magellanic clouds excluded. The total survey area i2439
ed and the survey is flux-limited (@ — 2.4 keV band flux
3x10*?ergstcm).
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For both catalogues data (Bohringer et al. 2000b, 2004b) a&.1.4. NEP

retrieved from VizieR. Because of the homogeneity of thes - 1
two catalogues we merge them into a single NORRAS-LEX q‘hel}lEP (The ROSAT North E_cl!pt|c Po_le survey, Henry et al.
2006) surrounds the north ecliptic pole in a survey area d 80

catalogue. The namelORAS and REFLEX are kept as sub- ;
g P ngz, and has the deepest exposure in the northern RASS (ex-

catalogue labels. Because of the overlap of the NORAS a ; D A=
REFLEX survey areas, there are ten duplicate entries. BsethPOSUre times from 2000 to over 40000 s). Source detection is

ten clusters the information provided by NORAS and REFLERased on_Voges etaal. (1999) and the selection is performed by
is almost identical and we exclude, for each of the duplk;até"dth'ng thresholds for the source extent likelihood agdadk

the cluster with the larger flux uncertainty. to-noise ratio. L .
Since the number of clusters in  the combine% The quoted total luminosities are computed from size cor-

) . cted fluxes. The latter are computed from detected fluxes
NORASREFLEX catalogue is large (889 objects, see Table.., . ) ;
) andS/because the in?ormation gproE/ided be the authors lthin apertures of radius 5 (6.5’ for RXJ1834:1057) by as-

; = aming a PSF-correctegdprofile withg = 2/3 and a fixed core
homogeneous and detailed, it is the cornerstone of the MCX adius of 180 kpc. The profile is integrated upRey, which

is estimated from the size-temperature relation of Evraed e
2.1.2. ROSAT BCS and eBCS (1996). Size correction factors are provided so that apettu
minosities can be computed.
The ROSAT BCS (The ROSAT Brightest Cluster Sample, Data for the whole flux-limited sample ®-2 keV band flux
Ebeling et al.[ 1998) comprises the brighter sources of tke2.x10*ergs®cm 2 [Henry et all 2006) were retrieved from
NORAS survey. We use data for the 90 per cent comple¥izieR, and only sources identified as clusters were seldete
BCS, a flux-limited sample (@ — 2.4 keV band flux> 4.4 x Table[1).
102ergstcm) of z< 0.3 clusters.

TheeBCS(The extended ROSAT Brightest Cluster Sampley 1 5 pmacs
Ebeling et al. 2000a) is the low flux extension of the BC3 (0
2.4 keV band flux> 2.8 x 10-12ergstcm2). The MACS (Massive Cluster Survey, Ebeling ef al. 2001) is
The type of information provided is the same for both sanf?2seéd on the ROSAT Bright Source Catalogue with the aim of
ples. In both cases detection and cluster emission charactd!Creasing the number of known very luminoasz 0.3 clus-
sation are based upon the Voronoi tesselation and pemmolatiers: A MACS catalogue has not yet been published in its en-
(VTP) algorithm. The emission outside the detection regeon irety and we therefore collected data fronffeifent publications
computed by correcting the detected count rate. For cluthes @S detailed below. Notice that the data reported in thesé-pub
is undertaken by assuminggamodel profile withs = 2/3 and a Cations are based dBhandra follow-up observations and that
core radius estimated from the source profile, taking inboant  these publications yield all publicly-available MACS diers
the telescope PSF. The resulting total luminosities, tmeected With coordinates, redshifts, and luminosities (i.e., theimal
and uncorrected count rates, and the VTP aperture radius $£0f quantities required for the MCXC).
provided. This implies that the luminosity within the VTPeaip Properties of a complete subsamplezof 0.5 MACS clus-

ture radius can be computed for all the clusters in the sample!€rs (theACS DIST sub-catalogue, twelve objects) are listed in

Data (Ebeling et al. 2000b,c) are retrieved from VizieR anEbeIing etal. (2007). A further complete subsample of Hrigh

merged into a single BCS catalogue where the naBidsand 6’b]ects in the ( < z < 0.5 redshift range (th#ACS. BRIGHT

) -catalogue, 34 clusters) are giver_in_Ebeling et al. (01
eBCS are kept as sub-catalogue labels {see THble 1). Note tﬁ%? these sources, the luminosities wittitgyo are listed. For

there is only one cluster, A1758a, that is listed in both B&& a b ) ) ;
eBCS. The two luminosities are almost identical and we reamo 2 of the 34MAC.S‘BRIGHT clusters Mantz et ‘.1|' .(2039) give _ad-
itional properties such dssoo, Msoo, et@. This information is

it from the BCS sub-catalogue. In addition, for the Virgoster :
S 4 e | also merged into thBACS _BRIGHT sub-catalogue.
we adopt the luminosity estimatelof Bohringer etlal. (1994) Further MACS clusters are analysed |in_Maughankt al.

(2008, theMACS MJFV sub-catalogue, 23 objects), who provide
21.3. SGP very complete information on the physical properties ofsthe

objects. Of theACS MIFV sample there are six clusters in com-
The SGP (A Catalog of Clusters of Galaxies in a Region ofnon with theMACS DIST sub-catalogue and twelve clusters in
1 Steradian around the South Galactic Pole, Cruddace etcmmon with theMACS_BRIGHT sub-catalogue. We construct a
20024a) covers aregion of 1.013 sr centered on the southi&alaaniqgue MACS catalogue by merging the three sub-catalogues
pole and is based on the same X-ray source detection and clad keeping only measurements given by Maughan et al. |(2008)
acterisation procedures as REFLEX. The lowest detecteddfluxor the eighteen duplicate clusters (see Tdble 1). Aparnfro
1.5x 10 *?ergstcm in the Q1 — 2.4 keV band, and a com- the six MACS DIST luminosity measurements |n_Ebeling et al.
plete sub-sample can be obtained by imposing a flux limit ¢2007), the luminositieksg are directly available for all MACS
3x10%ergstcm2. clusters.

Luminosities are computed within a ctiteadius provided
py the growth curve analysis. Since the cfﬂ_tadigs isnotgiven 51 g cizA
in the catalogue, we treat the quoted luminosity as the total
minosity. The CIZA (Clusters in the Zone of Avoidance, Ebeling et al.
Data for the entire non-flux-limited, SGP sampl@002 and | Kocevskietall 2007, respective§IZAl and
(Cruddace et . 2002b, 2003) were retrieved from VizieR. ~ CIZAll') catalogues are based on the ROSAT Bright Source

3 MACSJ0358.8-2955 and MACSJ2314@338 are not studied in
2 http://VizieR.u-strasbg.fr/viz-bin/VizieR Mantz et al.|(2009).
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Catalogue and focus on the region around the galactic plarable 1. Number of clusters in the catalogues used to construct
(| b |< 20deg). Candidate selection is based on limits on thige MCXC before and after handling of multiple entries.

detected fluxes and spectral hardness ratios. CIZAl coewpris
the X-raybrightest objects (flux 5. x 10 *?erg st cm2), while

Catalogue

Nr. of clusters

Nr. of clusters

CIZAll is its low-flux extension (flux> 3. x 10*2ergs?tcm2). Sub-catalogues Input MCXC
Quoted luminosities are computed from raw RASS data us-
ing very large apertures and can be therefore safely iratrgr NORAS/REFLEX 889 879
as total luminosities. NORAS 445 437
. . . REFLEX 444 442
The type of data available for the two catalogues is identi-
cal, and after retrieving data (Ebeling el al. 2002; Koceeshl! 400SD 266 256
2007) from VizieR, we merged them into a single CIZA cat- 400SDSER 242 236
alogue where the namedZAI and CIZAII define the sub- 400SDNONSER 24 20
catalogues (see Talile 1).
160SD 199 90
2.2. Serendipitous catalogues BCS 312 80
BCS 205 47
We compiled data from a further seven serendipitous suragys eBCS 107 33
described below.
SGP 157 55
2.2.1. 160SD SHARC 69 30
SHARC.SOUTH 37 14
The 160SD (The 160 Square Degree ROSAT Survey, SHARCBRIGHT 32 16
Mullis et all|2003) is based on the serendipitous detecti@xo
tended X-ray emission in 647 archival ROSAT PSPC observa-  WARPS 159 78
tions. With the galactic pland p |< 30deg) and the regions WARPS 34 11
of the Magellanic clouds excluded, the resulting sky cogerat WARPSII 125 67
high fluxes is 160 deg
A wavelet algorithm is used to detect galaxy clusters and the NEP 63 48
quoted total luminosities are computed from the detectea:fiu MACS 51 38
by assuming @-profile with = 2/3 and a fitted core radius. MACS.MJFV 23 18
We retrieved the full dataset (Mullis et/al. 2003) from VRRie MACS_BRIGHT 22 14
and selected only sources identified as galaxy clusters. MACS.DIST 6 6
CIZA 130 128
2.2.2. 400SD CIZAl 73 72
CIZAll 57 56
The 400SD (The 400 Square Degree ROSAT PSPC Galaxy
Cluster Survey, Burenin etlal. 2007) extends the 160SD ndetho EMSS 102 61
ology to additional PSPC observations by adopting lessicest EMSS1994 81 47
tive selection criteria (e.g., galactic latitude and apsion, ex- EMSS2004 21 14
posure times). A total of 1610 fields, corresponding to altota
TOTAL 2397 1743

survey area of 397 dégare analysed to yield a large flux-limited
(0.5 -2 keV band flux> 1.4 x 10 3ergs? cm2) cluster cat-
alogue. 400SD data is available for serendipitously ancenet
tirely serendipitously detected clusters (clusters ashmétvery

close to the target redshift). For both catalogues g-profile with fixedg = 2/3 andr,

We retrieved data (Burenin etlal. 2009) from VizieR, ant$ used to determine the total luminosity and a circular @per
merged the information into a unique 400SD catalogue, intr8f radiusreo, which contains 80 percent of the total flux. This
ducing the sub-catalogue laba@l@dSD_SER and400SD_NONSER implies that in addl_tlon to the extrapolated_ total luminies, the
to distinguish between the two classes of objects (see Mble aperture luminositiebap = L(< rgo) are available.

Data (Burke et al. 2003h; Romer et al. 2000b) are retrieved
from VizieR and merged into a single SHARC catalogue (only
sources identified as clusters are selected from_Romer et al.

The SHARC survey is based on archival ROSAT PSPC obser Zﬁ%%gl_)%)mévﬁt,p (82:b+§§}%$§]ues labelleSHARCSOUTH  and
tions. TheSHARC Bright (Bright Serendipitous High-Redshift '

Archival ROSAT Cluster survey, Romer et al. 2000a) is a wide

area shallow survey covering a total area of 178.6?deith a 2 2 4 WARPS and WARPSII

flux limit of 1.63 x 10 3ergs! cm™2. The SHARC Southern

(The Southern Serendipitous High-Redshift Archival ROSAThe WARPS survey is also based on ROSAT PSPC observations.
Cluster survey, Burke et al. 2003a) is a narrow area deeggurWARPS (Wide Angle ROSAT Pointed Survey, Perlman €t al.
covering 17.7 degwith a flux limit of 4.66x 10-*ergstcm™2. [20024), covers 16.2 déin 86 PSPC fields, while its extension
Cluster detection is based on a wavelet and sliding-box-tedWARPSII (Wide Angle ROSAT Pointed Survey I, Horner et al.
nigues, respectively. 2008) covers 56.7 dégn 301 PSPC fields. The WARPS survey

2.2.3. SHARC Bright and SHARC Southern
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uses the VTP algorithm for cluster detection and charaeri and other cluster parameters which depend on the distaake sc

tion. are converted to our reference cosmology @g. = 0.3,Q, =
The quoted total luminosities are computed as @7, andHgo = 70 kmysMpc).

Ebeling et al. [(1998), but no information which allows the Below we list all the quantities that are provided by the

computation of aperture luminosities is reported. MCXC and explain in detail how they are derived from the
Data (Perlman et &l. 2002b; Horner et al. 2009) are retrievedginal information in the input catalogues. The nameshef t

from VizieR. For both catalogues we include clusters belogv t quantities as given in the associated electronic tableiaes in

nominal flux limit that defines the statistically completengde. typewriter typeface. MCXC clusters are ordered by right as-

The two catalogues are merged into a single WARPS catalogiension. As an example we list the first 40 entries by spijttin

andWARPSI andWARPSII are adopted as sub-catalogue labetbe information into Tablds| 2 afd 3.

(see Tabl€ll).

3.1. Coordinates and redshifts

2.2.5. EMSS . . . .
The cluster coordinates given in the input catalogues arseth

TheEMSS (Einstein Observatory Extended Medium Sensitivitpf the cluster centroid determined from X-ray data (apamrir
Survey| Gioia et al. 1990) cluster catalogue is construtrad  those in the sub-catalogugSS_1994 which are the coordi-
a flux-limited sample of sources serendipitously detected mates of the cluster optical position). For the MCXC, all coo
Einstein IPC (Imaging Proportional Counter) fields at highdinates are converted to right ascension and declinatiothéo
galactic latitudes. epoch J2000 in hours (degrees), minutes, and secBAd3{00

Data are compiled from the tables published iandDEJ2000) and in units of decimal degreesR412000 and
Gioia & Luppino (1994) and Henry (2004). While the sampleDEJ2000). We also provide the cluster positions in galactic co-
presented in_Gioia & Luppino (1994) is the most complete armtdinates -GLON and GLAT are galactic longitude and latitude,
up-to-date work on the entire EMSS cluster catalogue, Hermspectively, in degrees (see Tdble 2).
(2004) provides more reliable ASCA measurements for the No manipulation is needed for the cluster redshiftsAs
z > 0.3 EMSS clusters. Th&instein luminosities reported in stated above, only clusters with measured redshift arénesta
Gioia & Luppino (1994) are computed from the flux measureid the MCXC (see Tablgl2). In Figl 1, we show the redshift his-
in a 24 x 2'4 detection cell by adopting @&zmodel with fixed tograms of the individual input catalogues used to consthec
B = 2/3. The information provided is not ficient to compute MCXC and of the MCXC after handling of multiple entries (see
aperture luminosities from the quoted total luminositi€ee Sect[#). The histograms highlight theffdrent redshift ranges
ASCA luminosities in Henry (2004) are total luminositie;i& typically probed by serendipitous and RASS-based surveis,
distant clusters are not resolved by ASCA, these lumiressitithe latter generally being confined to local and medium riédsh
were derived by assuming that the clusters are point sourcglgsters.
Hence in this case only total luminosities are available.

Clusters in the| Henry | (2004) sample are remove
from [Gioia & Luppino (1994). We remove MS1209.48917, °-2- Names
MS1333.3-1725, and MS1610:46616 for the reasons men-Tyo types of cluster name are usually listed in the input cat-

tioned in_Henry|(2004). The data are then merged into a singlpgues: the name assigned by the authang, and the al-
EMSS catalogue where the nan&#5s_1994 andEMSS_2004  ternative nameVAME_ALT (see TabldJ2)NAME is usually con-
denote the sub-catalogue labels (see Table 1). structed from the cluster coordinates (e.g., RXJ00413923
in 160SD, MS0007.2-3532 in EMSS, MACSJ0011.7-1523 in
3 Data extraction and homodenisation MACS, RXC J0000.20816 in NORASREFLEX, CIZA, and
’ 9 SGP, RXJ171666410 in NEP and SHARC, J0022.0422
The data provided by the fiiérent input catalogues (positionsin WARPS). Exceptions to this format are BCS and 400SD.
redshifts, names, luminosities, etc.) are rather simiawever BCS names are listed as they appear in optical catalogugs (e.
some data homogenisation is needed, in particular for gieant ZWCl1432, A602), while in the 400SD, names are not as-
such as luminosity and mass. signed. We therefore assigne®l AME to 400SD_SER clusters ac-

As detailed above, in many cases the luminosity is measure@fding to the standard SIMBADformat acronym 'BVH2007
within some small aperturBsp (Lap = L(< Rap)) is the cor- NNN’ (Burenin+Vikhlinin +Hornstrupr, 2007, e.g., BVH2007
responding aperture luminosity) and then extrapolatecdtoes 193), and for the400SD_NONSER we created a new acronym
larger radius using a reasonable model of the surface inegkt 'BVH2007 NS NNN’ (e.g., BVH2007 NS 12). For all but the
profile. The radial extrapolation might be extremely large; 400SD clusters we retain the original names as listed inrthe i
plying that the derived luminosity is basically equal to tbtal put catalogues.
luminosity Lt = L(< o). Another common choice is to ex-  Alternative names in the input catalogues are mostly based
trapolate toRgo. In this case the luminositi,go = L(< Rxg) 0N cataloged optical counterparts to the X-ray sources (e.g
is essentially equal thy, since the contribution to the total lu-A2894, ZwCl 0104.95350, UGC 12890). In some cases alter-
minosity of the emission betwed®q, and infinity is fully neg- native names are given as notes or comments, and we also use
ligible. With the present generation of X-ray observatiaihe this information to construstAME ALT in the MCXC by extract-
standard choice iBsoo (Lsoo = L(< Rsog)), and we have chosening the suitable piece of information. Alternative namess lao-
this radius for the MCXC data homogenisation procedure. ~mogenised so as to match both SIMBAD and NfEfandards.

The assumed cosmological model is of course at the basigfien this is not possible we choose the SIMBAD acronym con-
our homogenisation procedure. In the following all lumities ~ ventions. Moreover, when multiple alternative names aggl-av

4 For a comparison between EMSS and ASCA flux measurement8 http://simbad.u-strasbg. fr/simbad/
see Henry (2004). 6 http://nedwww.ipac.caltech.edu/
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Fig. 1. Redshift histograms of the input catalogues used to cortdtra MCXC and of the MCXC after handling of multiple entries
Different area shadings are used for RASS-based, serendjpitalsICXC catalogues.

able, they are listed separated with a comma. For BCS ctusteatalogue exists the sub-catalogue name is equal to tHegata
we setNAME ALT equal toNAME. For 160SD and 400SD clus-name.
ters alternative names are extracted from the notes. FED.60
clusters the identifier 'VMF98 NNN’ is also used. N
3.4. Luminosities

Notice that in most of the input catalogues alternative reme o _ _ _
end with letters for double systems (e.g., A2384 (A), A3574Ehe luminosities are homogenised according to the follgwin
etc.). Such information is important because it indicathetiver procedure:
the measured luminosity refers to the whole system to only

part of it. £ when necessary, we first convert the input luminosity.(e.g

0.5 — 2 keV band inNEP, bolometric inMACS_MJFV, 0.3 —
Our choice of formats foAME andNAME_ALT in the MCXC 35 keV band inEMSS_1994) to the 01 — 2.4 keV en-

is made in order to facilitate queries in the SIMBAD and NED ergy band using the MEKAL plasma code (Mewe ét al.
databases. Notice that boiAME andNAME ALT also facilitate 1985;[ Liedahl et al. 1995). The temperature dependence of
the handling of duplicate entries as discussed extensiestyw this conversion is taken into account by either using mea-
in Sect[4. sured temperatures when available in the input catalogue,
In addition to the above two cluster identifiers we add a third O by iteration about the the non-core-excised luminosity-
name,NAME_MCXC (see Tabld12), that is constructed from co- temperature relation of Pratt et al. (2009), assuming an-abu
ordinates for the epoch J2000. It allows a fully unambiguous dance of 0.3. In the following all the quoted luminosities ar
cluster identification in the MCXC catalogue and is defined as therefore as measured in thd 8- 2.4 keV energy band for

MCXC JHHMM.m+DDMM. our reference cosmology.
2. The resulting luminosities are then converted.dg, adopt-

ing two different procedures, depending on the type of lumi-

3.3. Catalogue and Sub-catalogue nosity measurement available in the input catalogue.

— If only the total luminosityL (i.e., extrapolated up to
As explained above in Sedil 2 and listed in TdOle 1, for each large distances) is available we addgty = a X Liot,
cluster the input catalogue and sub-catalogue names aga giv wherea is the ratioLsge/Li for a luminosity profile
in CATALOGUE and SUB_CATALOGUE (see Tablé12). If no sub- model based in the average gas density profile derived
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Fig. 2. Relation between input quantiti&, andLap = L(< Rgp) and the iteratively estimatesoo andLsoo = L(< Rsgo) for the
NORASREFLEX clusters. The luminosity ratio as a function of apegtradius ratio is shown in the left panel, while the lumitos

ratio histogram is shown in the right panel.

from the representative X-ray cluster samplExXCESS
(Croston et al. 2008). More precisely, from the individual
scaled density profiles (see Arnaud et al. 2010, left panel
of Figure 3), we computed the average profile and fitted
it with the AB-model given by Eqgn. 2 in Pratt & Arnaud
(2002):

—a 21-38/2+a/2
) <[ e

Pgas X X s
for X = r/Rsgp, finding x. = 0.303,a = 0.525, andg3 =
0.768.
Since only recently observational progress has shown
that the AB-model (Eq.1) yields a more accurate de-
scription than the traditiong-model (se¢ Croston etlal.
2008, and references therein), most of the analyses listed
in Sect[2 adopted the latter when extrapolating luminosi-
ties to large radii. For the sake of clarity, in Appendix A
we illustrate the dferences between luminosities com-
puted adopting the AB-model or titemodel.
Since observed luminosities are derived from surface
brightness profiles and integration within circular aper-
tures, the resulting luminosity profile is cylindrically-in
tegrated up to aperture radii of 1 andk3Rspo to com-
pute Lsgg and Ly, respectively. The cluster boundary
is also assumed to be equal toxTRsp0. We find a ra-
tio a = Lsgo/Liot = 0.91 and that the exact choice of
the aperture enclosing the total luminosity is not rele-
vant. This constant 10% correction is therefore ap-
plied to all the 160SD, 400SD, SGP, WARPS, CIZA,
MACS_DIST, and EMSS clusters for which only total lu-
minosities are available (see Sé&d¢t. 2). ForMhes MIFV
andMACS_BRIGHT clusters no conversion is needed since
the quoted luminosities ate;o.

(1)

— For the remaining clusters, i.e. those with available aper-
ture luminositiesp (1333 objects in total ), we com-
pute Lsqg iteratively. The basic ingredients of this itera-
tive procedure are the luminosity profile model implied
by Eq[1 and the luminosity-mass relation (L-M relation,

Lsoo Msoo

hereafter):
1044ergsl)= (3>< 1014|v|o) : 2)

h(z)—7/3 (

with log(C) = 0.274 anda = 1.64 (see Table 1

in |Arnaud et al.| 2010). These values are slightly dif-
ferent from those given in_Pratt etal. (2009) due to
Arnaud et al.'s use of an updatédsgy — Yx relation.
Specifically, we use the relation in Eq. 2 of Arnaud et al.
(2010), i.e. we adopt a non-self-similar slope for the
Msoo — Yx relation. The adopte@ anda values are de-
rived from REXCESS luminosity data uncorrected for
the Malmquist bias. Theffect of these choices is further
discussed below.

In addition to Eqd.11 arid 2, our iterative procedure neces-
sitates the basic input quantitiBg, andLap = L(< Rap),

the circular aperture radius and the aperture luminosity,
respectively. These are either directly available from the
input catalogues or can be computed as explained in Sect.
for the NORAJREFLEX, BCS, SHARC, and NEP
catalogues.

For each cluster, the aperture luminosity and radius to-
gether with the model luminosity profile set the luminos-
ity profile in physical units (i.e. radius in Mpc). The latter
are then iteratively converted in unitsRdpo using Eq[2

by usinglLap as the starting luminosity in the iteration. In
Fig.[2 we illustrate the relation between the input lumi-
nosity Lap and Lsgo for the NORASREFLEX clusters.

As expected, smalarge apertures yield final luminosi-
ties Lsgp Which are larggsmaller that the input aperture
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luminosities (left panel). Notice that while on average thi general, we choose not to include detailed and extended in
difference betweeh,, andLsgg is ~ 5%, it is very rele- mation and we therefore refer the reader to the cited papers f
vant for a significant portion of the sample (right panel)more information, e.g., the notes to Table 1 in Gioia & Lugpin
In order to explore theftect of our choice oMsgo— Yx  (1994) or in Table 2 af Romer etlal. (2000a). In the following w
relation, we iteratively estimatésoy by adopting the describe the type of information we includedNOTES. For the
Malmquist bias uncorrected L-M relation derived frommeaning of abbreviations we refer the reader to the citeésap
the Msoo— Yy relation withself-similar dopegivenin Eq. of each sub-catalogue.
3 oflArnaud et al.[(2010). We find that fer 96, 91% of For BCS, SGP, SHARC, NEP, MACS, CIZA, and EMSS
the clusters the dlierence is less that 8%, respectively. no information is provided or is too detailed to be added in
The largest dierences are found for low luminosity ob-concisely. For NORAS we take information from column ID
jects. In fact, if we consider clusters withsoo > 10** in Table 1 of_ Bbhringer et al! (2000a) (information on saurc
erg’s) we find that for~ 99, 95% of the clusters the dif- identification). For REFLEX, [ (Bdhringer etll. 2004a), whe
ference is less that 8%, respectively. the provided information is fairly detailed, we merge thé fo
In order to explore the reliability of our assumption conlowing: (i) information in column Cm of Table 1 (information
cerning the Malmquist bias correction of the L-M relaon source identification), (i) the information concernijr@up-
tion, we repeated our iterative procedure by using thegs as given in Table 10 with the simple note GR1, GR2, ...,
Malmquist bias corrected relation of Pratt et al.|[(2009), GR10 if the cluster is listed in one of the 10 groupings listed
finding essentially the samegqg (relative diferences are in the table, (i) multipeak information as given in Tablé 1
~ 1%). This is expected, because the steep drop of tfewlumns Morphology and Orientation are merged, as e.@., tw
typical cluster luminosity profile with radius makkge maximaNE-SW), and (iv) information on whether the cluster is
rather insensitive to the exact choiceRabo. part of a line of sight structure as given in Table 12 (we siympl
add losStr if the cluster appears in the table). For 400SEteta
Using the two above-described methods we can therefave take the information given in the column Notes in Table 4
systematically computksgg, the Q1 — 2.4 keV energy band lu- of Burenin et al.|(2007, information on alternative namesads
minosities withinRsqo, for all the clusters (Tabld 3,-500). used). For 160SD clusters we take the information givenén th
column Notes in Table 4 of Mullis et al. (2003, information on

alternative names is not used).
3.5. Total masses

Total massesMsgg, estimated for the same cosmology3 7 Scale

adopted here, are directly available only #&CS_MIJFV and

MACS BRIGHT clusterl. For almost all the clusters we thereforén order to facilitate the conversion between angular angsph
rely on luminosity as a mass proxy and estimiftgy (M_500 ical sizes (e.g., foRsgg) we provide the angular scale factor
in Table[3) using Eq]2. While our computation bfy, does SCALE in kpg/arcsec (see Tablé 3).

not depend on the details of the adopted L-M relation (ndfx-se

similarity of the underlyingVsoo — Yx relation and Malmquist

bias correction), obviously the estimatbtioo does. In particu- 4. Duplicate clusters

lar, theMsqg values provided by the MCXC rely on the assump- , i

tion that on average the Malmquist bias for the samples usE@e overlap between the survey areas of the input catalogues
to construct the MCXC is the same as that of thexcess duces duplicate (and in some cases triplicate, quadrielietr.)
sample. Since the selection functions of the samples werese @0tries in the MCXC catalogue. In this Section we explain how
complex (and indeed, in most cases are not known or avajlabF@ese are identified and which entry is retained in the MCXC. |
our mass estimates must rely on this assumption. In additi§hort, we search where a given cluster is a member of each in-
while our choice ensures maximal self-consistency in oudmoPut catalogue and, according to criteria based on the typataf
eling, other calibrations of the L-M relation could be admpt @nd the size of the input catalogue, we retain only one entry i
Nevertheless, given our estimategho, the computation of total the MCXC. The full list of clusters without removal of multg

masses from a fierent L-M relation is straightforward. entries can be requested from the authors. _ _
From Msgo We estimate the characteristic raRijgo (R_500 ~ The mostimportant criterion that we use to decide which du-
in Table[3) using: plicate cluster is preserved in the MCXC is the size of thesinp
catalogue. In addition we give higher priority to catalogtieat
Msoo = (47/3) pe(2) 500RZy, (3) provide aperture luminosities because they ensure the nelgst
able and self-consistent computationl@fo. These two criteria
where the critical density is:(2) = 3H(2)?/8#G. allow us to rank the input catalogues from highest to loweist p

ority as in Tabld1l. Obviously, because of its size and the typ

of information it provides, NORAREFLEX is the catalogue
3.6. Notes with the highest priority. It is followed by other large anav
We gather together useful information concerning indiaichb- defined catalogues such as the 400SD, 160SD, BCS, etc. Hence,
jects and add it to the MCXC as note®(ES in Table3). In the when a cluster is listed in more than one catalogue it ismethi
input catalogues this information is usually provided agego ONlY @s an entry in the input catalogue with higher priofTiyis
and comments and because it iffetient in type and size from catalogue ranking is not crucial for CIZA because the oyeola

catalogue to catalogue its homogenisation is not straigigrd. 1S Survey area with other surveysis minimal.
Our procedure therefore reduces to the identification of mul

7 There are two exceptions (MACSJ0358.8-2955 antible entries. Thisidentification is based mainly on ceidtomor-
MACSJ2311.50338), but these clusters do not end up in thdinate diferences, and to a lesser extent on redshifecinces.
MCXC because they are also members of other catalogues. Given the large number of entries, cluster identificatiopas
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formedin three stepsin order to progressively reduce thebyan  following we illustrate some basic properties of the MCXC.

of candidate multiple entries. Notice that, because of the priorities we assign to the inpta-

logues, NORAAREFLEX clusters constitute a large fraction of

1. In afirst step if two clusters in fierent catalogues have centhe MCXC (see Tablel1).
troid offsets of less than 1’ and their relative redshift dif- The MCXC redshift histogram is illustrated in the bottom
ference is less than 10 per cent they are identified as beight hand panel of Fid.11: 282, 77, and 18 clusterslg, 4, 1
the same cluster. Although this step removes a large numper cent, respectively) have redshifts larger than 0.3a0c50.7.
of duplicate entries, we compare their names and altematin Fig[3 we show the number of clusters as a function of luminos
names to make sure that we do not remove single entrigg: 846, 64 49,4 per cent, respectively) of the clusters have
In the case of a doubtful association we do not remove afyl—2.4 keV band luminositieksoo larger than 110x10* ergs.
entry. In Fig.[4 we show the Q — 2.4 keV band luminositiessgg of

2. In a second step the resulting catalogue is inspected once
more by carefully identifying clusters with centroidfeets
of less than 5, 10, or even 20’, and by varying the relative
redshift diference. This time consuming procedure is needed A B B B
because dierent source analysis techniques can yield rather :
different centroid positions, in particular for nearby cluster 103+
Redshift diferences can be very large and we use them only ;
as indicators and not as stringent constraints. Each multi-
ple entry candidate is checked, with names and alternative
names used to facilitate the procedure. Again in this step we
are rather conservative and do not remove any cluster if the ~
identification is not certain.

3. In a third step the cleaned catalogue is inspected once mor
with large allowances for centroidisets, and any overlaps %
are checked by visually inspecting RASS and PSPC maps.
The associations inspected in this last step are eitherptault .
systems or entries where veryigrent redshifts are given for 10 3
the same X-ray cluster. C

10%F

500

In each of the three steps we make some exceptions to
the general rules explained above. When the redshiferdi 10°
ence is very large we keep the cluster with more recent or re- S
liable redshift measurement. An extreme example is MCXC 0.001 0.010 0.100 1.000 10.000
J1524.6-0957 (VMF98 170 or BVH2007 198), whose redshift Lsoo [0-1-2.4] keV [10** erg/s]
is 0.07800 in SHARC and 0.5160 in 400SD. In this case, the
average temperature of 5.1 keV measured_by Vikhlinin et af; inacity distribti
(2002) rules out the low redshift estimate. For double ortipigl #ig. 3. Luminosity distribution of MCXC clusters.
systems we retain measurements for each of the components in
stead of measurements of the whole system. This explains wine 1743 MCXC clusters as a function of redshift in log-lamp(t
although it has the highest priority, the NOR/&REFLEX cata- panel) and the more conventional lin-log scale (bottom pane
logue finally contains 10 clusters less than before our hiagdl These figures highlight both theffirent nature of RASS-based
of duplicates. If possible, we compared our duplicatestilea- and serendipitous surveys and their complementarity. Gives
tions with those in other work (e.g., Mullis et/ al. 2003) armtfi redshift, serendipitously discovered clusters are lessraus
perfect agreement. than those from RASS-based catalogues because the deeper ex

In order to retain useful information, when an entry with nposures allow lower flux limits to be adopted. This implieatth
available alternative name is kept in the MCXC catalogudavhithe fraction of high redshift clusters in serendipitous/sys is
the one we discard provides it, we copy this information thew much higher than that of RASS-based surveys.
retained entry. In addition to redshift and luminosity (and total mass), &fu

The MCXC provides information concerning multiple endamental quantity provided by the MCXC is the cluster posi-
tries in the input catalogues though the lab&T_0V (see Table tion in the sky, both in equatorial and galactic coordinates
[3) which contains the name of the sub-catalogue from whieh thig.[3 we show the distribution on the sky of the 1743 MCXC
removed cluster entry is a member. clusters in galactic coordinates. Some distinctive fezsare:

NORASREFLEX, BCS and MACS clusters are fairly homo-
geneously distributed; the only clusters at low galactiitude
5. Discussion are from the CIZA survey; the RASS-based clusters of SGP and
NEP are localised in narrow regions; serendipitous clesiee
sparsely distributed across the sky.
The final MCXC is constructed from the input catalogues dis-
cussed in Sedf] 2 with information homogenised as expla"med5
Sect[3. Multiple entries in the resulting catalogue aredfedhas
described in Sedt] 4. This procedure yields the final MCXE caks the luminosityLsgo the most relevant physical quantity pro-
alogue, which comprises in total 1743 clusters (2397 iihtia vided by the MCXC, we focus on its discussion in the remainder
see Tablé]l) and contains virtually no multiple entries.Ha t of this Section.

5.1. Global catalogue characteristics

.2. Robustness of luminosity measurements
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Fig. 5. Sky map of the 1743 MCXC clusters in galactic coordinatesnl&gls and colors are the same as in Elg. 4.

Since the modeling adopted in Sdct. 3 is based on resutis REXCESS sample (Egldl), although their emission is more
from the REXCESS sample, and that the latter is a subsamplgentrally peaked. We find no trend of luminosity ratio witte th
of REFLEX, the comparison of thesgg values derived in this ratio Rap/Rsoo and no redshift dependence as #Ee<CESS sam-
work and those given in Pratt et al. (2009) for therREIXCESS  ple redshift leverage is too small.
clusters provides a useful test for our procedure. We rerthiad
reader that for all the REFLEX clusters we computed the lumj-
nositiesLspo from aperture luminosities by means of the iterative
procedure explained in SeCt. 3. We find that our derResdis  The procedure adopted to handle multiple entries (detailed
larger thanR,, for only sevenREXCESS clusters, and at most Sect[% ) allows us to compatgg estimates derived from dif-
only by ~ 20 per cent. In Fid.16 we show the ratio between oyérent input luminosity measurements. A total of 558 MCXC en
estimate ofLsgo and theXMM-Newton measurements given intries list the properties of a cluster that is a member of ntioae
Pratt et al. |(2009)Lsogrexcess Uncertainties on the luminos- one input catalogue, and for which only the information from
ity ratios are computed from quadratic sum of the errorsmgivenly one input catalogue has been retained. For these ®ntrie
in|Pratt et al.[(2009) and propagation of the aperture |usitiio there are therefore N luminosity measurements (one prdvide

errors provided in_Bohringer etlal. (2004a). Notice thatdoe by the MCXC and N-1 unused overlaps) of thd & 2.4 keV
cluster the redshift adopted in our workiers from the one used pand luminosityLsgo. There are 5 clusters with = 5, 8 with

in Lsogrexcess Although we correct for this dierence, this has N = 4, 59 withN = 3, and 486 withN = 2.

no impact on our results. Symbols in Fig. 6 are as.in Prattetal The luminositiesLsgo are compared as follows. For each
(2009), |.e._blue stars for cool core clusters and red squ‘@re of the 558 entries we compute the ratigyo/Lsoamcxe Where
morphologically disturbed clusters. We compute error Wed | ;o\ cxc is the luminosity given in the MCXC anbsgo is the
means and standard deviations of the luminosity ratio anti finyminosity of the same cluster, but derived from &efient in-
0.965+ 0.141 for all 31 ClUSterS,.93.2i 0.078 for the cool core put Cata|ogue (i_e_, the Over|ap |uminosity)_ As exp|aii‘|'eﬁect_
CIUS.terS,. an.d 051+ 0.193 for the disturbed clusters. Our Com@’ in some cases the redshifts provided by the input Catabgu
parison indicates a good agreement between the two measgggr be fairly diferent. We therefore correct the luminosities of
ments. Notice the fairly large scatter at low luminositg thrge  the overlaps by multiplying them with the squared ratio af th
scatter for disturbed clusters with respect to cool corsetels, |uminosity distances at the twoftérent redshifts. This is equiv-
and that there is an indication that our luminosity estima@e alent to comparing the.D — 2.4 keV band fluxes withirRso.

on average biased low in cool core systems gaeifect). The The MCXC provides these luminosity ratios though the qugnti

lower luminosity ratio for cool core clusters is expecteddugse 1 _590_RAT (see Tablgl3) where they are ordered in the same way
they are modeled using the AB-model derived from the mean &4 the sub-catalugue name<AT_OV.

3. Intercomparison of original luminosity measurements

11
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In Fig.[d we show the luminositsog of the overlaps (top Fig. 7. Luminosity Lsoo of the overlaps (top panel) and the ratio
panel) and the ratitisoo/ Lspgmcxc (bottom panel, in dex units) Lsgo/Lsoamcxc in dex (bottom panel) as a function bipgmcxc,
as a function ofLsggmcxc. Both a direct fit to the data (which the luminosity measurements retained in the MCXC. Symbols
is shown in the top panel of the figure and basically indistirand colors are the same as in [Elg. 4, but refer to the overldps o
guishable from equality) and the mean value of the lumiyosiThe solid line in the top panel indicates the best fit to thedat
ratios indicate that the fierent luminosity determinations are inThe solid line in the bottom panel indicates the error wesght
excellent agreement. In particular, in order to avoid amglim- mean of the luminosity ratio, while the dashed horizontadi
troduced by the wide range of luminosity values, we comphe tindicates the luminosity ratios equal to 2 and 0.5.
ratios of the log values of the luminosities. The error wigh
mean and standard deviation of these ratios are adopte@in qu _ )
tify the agreement between thefférent luminosity estimates. & factor of 2). There is a total of twenty objects & per cent
Errors are computed from the uncertainties quoted in thatingf those with more than one luminosity measurement) of such
catalogues, assuming that the relative error on the luritiass discrepant estimates. For six of these clusters, threenlosity
Lsoo is the same as the one on the input luminosities. We fig§timates are available. Interestingly, of these, we awind
0.999 and 0.003 for the error weighted mean and standard Hat only one of the three is veryftérent from the others, and
viation, respectively. We performed the same analysis ky tdhat the two remaining estimates agree within a few peréent.
ing into account whether the compared luminosities arevelgri the other fourteen clusters only two estimates.qb are avail-
from RASS or pointed observations and whether they are coffle. Of these, five involve measurements from the EMSS and
puted iteratively or just by adopting a constant convergaotor Seven are faint objects at low redshift, where extrapatatigght
(see Secf]3) and find no signifiant trend. The luminosity corfitrongly dfect the luminosity estimates. For the remaining two
parison therefore shows that on average the agreementéretwidusters (A2507 and RXC J1003:8254) we find no obvious
differentLsoo measurements is excellent. However, the clear oplanation.
liers in Fig.[7 indicate that for some clusters there aredatig-
crepancies. :

Although a discussion on individual objects, and thus on tf?e' Summary and conclusions
difference between specific survey measurements, is beyond\tadivated by the strong need for a large, homogeneous campil
scope of our work, we briefly discuss very discrepant lumityos tion in the framework of X-ray, SZ and other multi-wavelemgt
estimates by focussing on strong outliers with luminositiyos studies, we have presented the construction and propeities
larger than 2 or smaller 0.5 in Figl. 7 (i.e.fldirences larger thanthe MCXC, a Meta-Catalogue of X-ray detected Clusters of
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galaxies. The MCXC is constructed from publicly-availablderived from ongoing X-ray surveys when they are publicly
RASS-based (NORAS, REFLEX, BCS, SGP, NEP, MACS, aralailable.
CIZA) and serendipitous (160SD, 400SD, SHARC, WARPS, sniedements. We thank Isabella Gioia. Patrick H 4 Donald Horne
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scaling relations of X-ray clusters, and is undertaken iel& s
consistent way (see Selct. 3). More specifically, in addiiiine
fairly straightforward standardisation of quantitiesisas coor- References
dinates and redshift®412000, DEJ2000, etc., andZ in Tables?  andersson, K., Benson, B. A., Ade, P. A. R., et al. 2010, Apibnsitted
and’3), we converted the available luminosities tb-02.4 keV (arXiv:1006.3068)
band luminosities.sg ( L_500 in Table[3) by adopting the aver-Amaud, M., Pointecouteau, E., & Pratt, G. W. 2007, A&A, 4187 _
age gas density profilé (Croston etlal. 2008) and L-M relatio“r‘i%agul%' 2"2-'3 4’;""‘“' G. W., Hiaretti, R., et al. 2009, AZA, in pressafXiv:
(Pratt et al: 2009) derived from the representative X-ras<l g,nnouse, W. A., Green, P. J., Vikhiinin, A., et al. 2006,JAB45, 955
ter sampleREXCESS. The computation is performed directlyBshringer, H., Briel, U. G., Schwarz, R. A., et al. 1994, et 368, 828
from aperture luminosities when availabte 76 per cent of the Bohringer, H., Voges, W., Huchra, J. P., et al. 2000, Ap2S, #35
MCXC clusters) and we verify that the derived luminosities dehringer, H., Voges, W., Huchra, J. P., et al. 2000, Viz@fline Data Catalog,

X . 212, 90435
not depend on the details of the adopted L-M relation. Bohringer, H., Schuecker, P., Guzzo, L., et al. 2004, A&B5 4367

Total masseMsgo and radiiRspo can be computed from the gahringer, H., Schuecker, P., Guzzo, L., et al. 2004, Rz@nline Data Catalog,
luminositiesLsgp by adopting an L-M relation. The MCXC pro- 342, 50367
vides these quantities computed self-consistently ugdieglLt Bohringer, H., Schuecker, P, Pratt, G. W., et al. 2007, A&89, 363
M relation adopted in this work1(500 andR_500 in Table[3). Burenin. R- A, Vikhiinin, A, Homstrup, A et al. 2007, 4p, 172, 561

r X . urenin, R. A., Vikhlinin, A., Hornstrup, A., et al. 2009, xeR Online Data

The MCXC further provides three cluster identifiers: the MCX ~ catalog, 217, 20561
name, the original name as given in the input catalogues, ake, D. J., Collins, C. A., Sharples, R. M., Romer, A. K., &hol, R. C.
an alternative nameVAME MCXC, NAME, andNAME_ALT in Table 2003, MNRAS, 341, 1093
2, respectively). The latter has been homogenised to maith bB“rzkg—’égD-vJ-z gc’g‘”f' Co gharlp'es%; M. pomer, A. K. &chol, R. C.
SIMBAD and NED standards. In addition, we collated imporC:arIstro’m Ijl.eE. Arc]itlan; Aétl?l. 2?210?(’. A. ét al. 2009, PASEHmitted drXiv:
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input cataloguesNQTES in Table[3). Croston, J. H., Pratt, G. W., Bohringer, H., et al. 2008, A&&7, 431

Multiple entries originating from overlaps between the-sufruddace, R., Voges, W., Bohringer, H., et al. 2002, ApJS, 239
vey areas of the input catalogues are very carefully har(@keel Cruzd&aczeégR" Voges, W., Bohringer, H., etal. 2002, Vizgfitine Data Catalog,
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are given as an example. Gioia, I. M., & Luppino, G. A. 1994, ApJS, 94, 583
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Table 2. The first 40 entries of the MCXC catalogue. The full MCXC isitafale at CDS.

NAME_MCXC NAME NAME_ALT RAJ2000 DEJ2000 _RAJ2000 _DEJ2000 GLON GLAT Z CATALOGUE SUB_CATALOGUE
MCXC name Name Alternative Right  Declination Right Dectina Galactic  Galactic Redshift  Catalogue Sub-catalogue
name ascension ascension longitude latitude name name
(J2000) (J2000) (deg) (deg) (deg) (deg)
(€] @) [€)] @ 5 ) (@) ® © (10) 11) 12)
MCXC J0000.30816 RXC J0000.£0816 UGC 12890 000007.1 081627.8 0.030 8.274 101.783  -32.40.0396 NORAWMREFLEX NORAS
MCXC J0000.4-0237 RXC J0000.4-0237 000024.7 -023730.0 030.1 -2.625 94.268 -62.622 0.0379 SGP SGP
MCXC J0001.6-1540 RXC J0001.6-1540 000139.0 -154052.0 130.4 -15.681 75.129 -73.733 0.1246 SGP SGP
MCXC J0001.91204 RXC J0001.91204 A2692 000157.0 1204 22.8 0.488 12.073 104.308  -49.0012038 NORASREFLEX NORAS
MCXC J0003.1-0605 J0003.1-0605 A2697 000311.8 -060509.6 7990 -6.086 92.169 -66.033 0.2320 NORREFLEX REFLEX
MCXC J0003.2-3555  J0003.2-3555 A2717 000312.1 -355537.6 .8010 -35.927 349.330 -76.490 0.0490 NORRBFLEX REFLEX
MCXC J0003.80203  J0003.80203 A2700 00 03 50.6 02 03 48.2 0.961 2.063 99.610  -58.637 920.0 NORASREFLEX REFLEX
MCXC J0004.9-1142 RXC J0004.91142 UGC 00032 00 04 59.4 114202.2 1.247 11.701 105.239 649.5 0.0761 NORAMREFLEX NORAS
MCXC J0005.31612 RXC J0005.81612 A2703 0005 22.6 16 12 37.8 1.344 16.211 107.133 -45.244.1160 NORA$REFLEX NORAS
MCXC J0006.0-3443  J0006.0-3443 A2721 0006 03.0 -344326.8 5131 -34.724 352.147 -77.668  0.1147 NORRBFLEX REFLEX
MCXC J0006.3-1052 RXC J0006.81052 ZwCl15 0006 21.7 1052 03.7 1.591 10.868 105.386 -50.46Q2.1698 NORAFREFLEX NORAS
MCXC J0008.94110 ZwCI28 ZwCl28 00 08 56.9 411037.2 2.237 41.177 114.38620.989  0.1537 BCS eBCS
MCXC J0009.7-3516 MS0007.2-3532 000946.5 -351630.0 2.444 -35.275 347.884 -77.942 0.0500 EMSS EMB®4
MCXC J0011.3-2851 J0011.3-2851 A2734 001120.7 -285118.4 .8362 -28.855 19.562 -80.986 0.0620 NORREFLEX REFLEX
MCXC J0011.7-1523 ~ MACSJ0011.7-1523 001142.8 -152322.0 9222. -15.389 82.746  -75.067 0.3780 MACS MABRIGHT
MCXC J0011.43225 RXC J0011.¥3225 A0007 001144.4 322501.2 2.935 32.417 113.289 -29.7101078 NORASREFLEX NORAS
MCXC J0013.6-1930 J0013.6-1930 A0013 001338.3 -193007.6 4093 -19.502 72.276 -78.456 0.0940 NORREFLEX REFLEX
MCXC J0014.3-6604  J0014.3-6604 A2746 0014184 -660439.0 5773 -66.078 308.850 -50.622 0.1599 NORRBFLEX REFLEX
MCXC J0014.3-3023 J0014.3-3023 A2744 001418.8 -302300.2 5783 -30.383 8.936 -81.240 0.3066 NORREFLEX REFLEX
MCXC J0014.30854 MS0011.70837 001419.8 08 54 00.0 3.583 8.900 107.635 -52.866  0.1630MSE EMSS1994
MCXC J0015.4-2350  J0015.4-2350 Al4 001524.0 -235042.0 50.8  -23.845 52.930 -81.233 0.0645 NORREFLEX REFLEX
MCXC J0015.91614 MS0013.41558 00 1555.9 16 14 57.5 3.983 16.249 110.669 -45.775 0.083IMSS EMSS1994
MCXC J0016.3-3121  RXC J0016.3-3121 A2751 001619.8 -312155 4.083 -31.365 1882 -81.252 0.0805 SGP SGP
MCXC J0016.40646 RXC J0016.¥0646 A0016 0016 45.5 06 46 25.0 4.190 6.774 107.775 -55.0740838. NORA$REFLEX NORAS
MCXC J0017.5-3509 J0017.5-3509 A2755 001733.7 -350954.0 3904 -35.165 342.856 -79.187 0.0968 NORREFLEX REFLEX
MCXC J0018.51626 MACSJ0018.51626 CL 00161609 0018 33.8 16 26 16.6 4.641 16.438 111.609 -45.710  0.54894ACS MACS.DIST
MCXC J0019.0-2026 RXC J0019.0-2026 S26 0019039 -202617.2 4.766 -20.438 73.324 -80.025 0.2773 SGP SGP
MCXC J0019.62517 RXC J0019.62517 001939.1 2517 26.9 4.913 25.291 113.924 -37.024 0.1338ORASREFLEX NORAS
MCXC J0020.%+0005 RXC J0020.£0005 00 2010.7 0005 30.1 5.044 0.092 106.230 -61.762  0.21240RAYREFLEX NORAS
MCXC J0020.5-4913 RXC J0020.5-4913 A2764 002034.1 -491B40 5.142 -49.228 315.963 -67.112 0.0711 SGP SGP
MCXC J0020.62840 RXC J0020.62840 A0021 00 20 40.9 2840304 5.171 28.675 114.819  -33.7120940 NORASREFLEX NORAS
MCXC J0020.7-2542  J0020.7-2542 A0022 002042.8 -254237.1 17% -25.710 42.851 -82.978 0.1410 NORREFLEX REFLEX
MCXC J0021.5-2803 RXC J0021.62803 IV Zw 015 0021 35.9 28 03 04.7 5.400 28.051 114.954 -3.350.0948 NORAREFLEX NORAS
MCXC J0022.60422  J0022.80422 GHO 00190.50405 0022 03.4 04 2237.9 5.514 4.377 109.128  -57.705  0.4070ARRS WARPS
MCXC J0023.3+0421  J0023.10421 0023 06.0 04 2113.0 5.775 4.354 109.596  -57.783  0.4530ARRS WARPS
MCXC J0024.0-1704 RXC J0024.0-1704 A2768 002403.6 -1702 32 6.015 -17.076 89.329 -78.121 0.1890 SGP SGP
MCXC J0024.53312 RXC J0024.53312 0024318 331231.3 6.133 33.209 116.478  -29.326  0.22800RASREFLEX NORAS
MCXC J0025.4-1222 MACSJ0025.4-1222 0025294 -122237.1 37%. -12.377 99.264 -74.044 0.5843 MACS MACBST
MCXC J0025.5-3302 J0025.5-3302 S0041 002532.4 -330249.9 .3856 -33.047 344.774 -81.854 0.0491 NORREFLEX REFLEX
MCXC J0026.40501  J0026.¥0501 GHO 00240444 0026 47.8 0501 25.7 6.699 5.024 111519 -57.301  0.2529ARRS WARPSII
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Table 3. The first 40 entries of the MCXC catalogue, continued.

NAME_MCXC Z SCALE L_500 M_500 R_500 NOTES CAT_OV L_500_rat
MCXC name Redshift Scale Ls00 Ms00 Rsoo Notes Catalogues Lsoo/ LSOQMCXC

(kpg™)  (10**ergs) (10“My)  (Mpc) overlap

(13) (14) (15) (16) 17 (18) (19)
MCXC J0000.%-0816  0.0396 0.784 0.196 0.737 0.630 BCS 1.084
MCXC J0000.4-0237 0.0379 0.752 0.052 0.330 0.482
MCXC J0001.6-1540 0.1246 2.234 0.815 1.656 0.802
MCXC J0001.91204 0.2033 3.342 1.990 2.693 0.918
MCXC J0003.1-0605 0.2320 3.698 6.107 5.219 1.133 SGP 0.952
MCXC J0003.2-3555 0.0490 0.959 0.442 1.202 0.739 losStr SGP 0.886
MCXC J0003.80203 0.0924 1.719 0.847 1.734 0.823 eBCSP 0.9200.922
MCXC J0004.91142 0.0761 1.443 0.519 1.301 0.752 eBCS 0.967
MCXC J0005.31612 0.1164 2.107 1.579 2.493 0.922 B EMB®4 0.533
MCXC J0006.0-3443 0.1147 2.080 1.809 2.712 0.949 SGP 0.949
MCXC J0006.3-1052  0.1698 2.895 2.273 2.994 0.962 eBCS 0.933
MCXC J0008.94110  0.1537 2.668 2111 2.896 0.957
MCXC J0009.7-3516 0.0500 0.977 0.262 0.873 0.664
MCXC J0011.3-2851 0.0620 1.195 1.086 2.061 0.881 losStr SGP 0.914
MCXC J0011.7-1523 0.3780 5.188 8.900 7.200 1.190
MCXC J0011.43225 0.1073 1.962 2.572 3.378 1.023 BCS 1.042
MCXC J0013.6-1930 0.0940 1.746 1.236 2.182 0.888 losStr SGP 0.955
MCXC J0014.3-6604 0.1599 2.756 2.827 3.446 1.012 X
MCXC J0014.3-3023 0.3066 4.522 11.818 7.361 1.236 BEARCS_BRIGHT  0.9851.139
MCXC J0014.3-0854 0.1630 2.800 1.928 2.722 0.934
MCXC J0015.4-2350 0.0645 1.240 0.326 0.988 0.689 X SGP 0.956
MCXC J0015.91614  0.0830 1.561 0.320 0.964 0.679
MCXC J0016.3-3121 0.0805 1.518 0.495 1.261 0.743
MCXC J0016.40646  0.0833 1.566 0.319 0.963 0.679 eBCS 1.385
MCXC J0017.5-3509 0.0968 1.792 0.692 1.529 0.788 losStr SGP 0.964
MCXC J0018.51626  0.5456 6.386 17.911 7.785 1.148 ENB®4 0.593
MCXC J0019.0-2026 0.2773 4.215 5571 4.763 1.081
MCXC J0019.62517  0.1353 2.397 1.442 2.327 0.895
MCXC J0020.%0005 0.2124 3.458 0.687 1.398 0.735
MCXC J0020.5-4913 0.0711 1.356 0.268 0.873 0.659
MCXC J0020.6-2840  0.0940 1.746 1.435 2.389 0.916 BCS 1.201
MCXC J0020.7-2542 0.1410 2.482 2.872 3.527 1.026 SGP 0.912
MCXC J0021.5-2803  0.0948 1.759 0.968 1.878 0.845 BCS 0.956
MCXC J0022.6-0422  0.4070 5.430 0.582 1.082 0.628
MCXC J0023.%0421  0.4530 5.781 0.785 1.250 0.647
MCXC J0024.0-1704 0.1890 3.156 1.484 2.276 0.872
MCXC J0024.5-3312  0.2260 3.626 2.993 3.394 0.983
MCXC J0025.4-1222 0.5843 6.603 8.042 4.623 0.950
MCXC J0025.5-3302 0.0491 0.961 0.495 1.287 0.756 SGP 0.929
MCXC J0026.40501  0.2529 3.943 0.326 0.860 0.616
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Fig. A.1. Luminosity radial profile normalised &, = 0.5xRsq0  Fig. A.2. Thes-model to AB-model ratio of the normalised lu-
for the AB-model (black line) ang-models with diferent core minosity profileL/L,, evaluated alRsoo (Solid lines) and X Rsoo
radii (color lines). (dashed lines) as a function Bfp.

Appendix A: AB-model versus  g-model luminosity
profiles

In the following we illustrate the dierence between predictions
based on the AB-model and a 'typicgFmodel. In particular we
focus onlsgp and total luminosities ; estimated from a given
aperture luminosity.

The AB-model adopted in this work is given by Eg. 1 with
X = I/Rso0, X = 0.303,a = 0.525, andg3 = 0.768 (see Sedl 3)
and we investigatg-models given by Ed.]1 withk = 0,5 = 2/3,
andx. = 0.05,0.1,0.2,0.3, and 04 (X; = rc/Rsgo, Wherer is the
usualg-model core radius).

For all models we compute luminosity profiles (spherically
symmetric) which are then cylindrically integrated to dbta
'projected’ luminosities as a function of cluster-centtistance.
Finally these are normalised Bt whereL(< Ryp) = Lap and
shown in Fig[A.1 forRs, = 0.5 x Rso. The figure shows that,
with respect to the AB-modeB-models with small core radii
yield centrally concentrated luminosity profiles, whichtinn
are shallow at large radii. The opposite is truedemodels with
large core radii, which predict very extended profiles. Wih
spect to the AB-model,g&-model withx; = 0.05 underestimates
Lsoo by ~ 20% while forx, = 0.4 it yields a factor of 2 larger
value.

We investigate theffect of modeling on global luminosi-
ties by computind-sgo andLit = L(< 5 X Rsgg) as a function
of Rap. In Fig.[A.2 we show thg-model to AB-model ratio of
L/Lap (the normalised luminosity profile) evaluatedRabo (i.e.

L = Lsoo, solid lines) and 5 Rsgg (i.e. L = Liot, dashed lines)
as a function oRap. With respect to the AB-modeB-models
with smaljlarge core radii underestimateerestimate.sgg for
apertures smaller thdsoo, While for Ry > Rsgo this behavior
is reversed. Total luminositids,; are always highgiower than
the AB-model estimates f@models with smallarge core radii
and the diference increases with decreasig.
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