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ABSTRACT. The distribution of galaxy clusters
is analyzed in regions of 6 galaxy superclusters with
both measured and estimated redshifts. The positions
of ACO and APM galaxy clusters in the regions are
compared with the positions of galaxy clusters and
groups from a new catalogue based on the Muenster
Red Sky Survey. The locations of galaxy clusters and
groups are shown on 10° x 10° maps of the fields. A
comparison is made between maps that include all
galaxy clusters and groups, rich and poor clusters, and
only rich clusters. The resulting large-scale structure
in the regions is described in detail on the basis of
both rich and poor clusters, and a new catalogue is
produced that is convenient for further study of galaxy
superclusters.
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1. Introduction

The large-scale distribution of galaxy clusters as a
reflection of initial density variations in the universe
has attracted considerable attention during the past
decade. Shapley (1933) used the term ”supercluster”
in his research into galaxy distributions, and identified
the first 25 galaxy clusters. At present the study of
networks of supercluster-voids is based upon observa-
tions in both visual and other spectral regions. Einasto
et al. (1997, 2001, 2002) created catalogues of super-
clusters of galaxies using visual data samples from the
ACO (Abell, Corwin & Olowin, 1989) catalogue of
rich clusters of galaxies and from APM rich clusters
of galaxies (Dalton et al., 1997). The main goal of
this paper is to compare the distribution of ACO and
APM clusters of galaxies with a new catalogue of
galaxy clusters and groups compiled by Panko & Flin
(2006, hereafter PF), and to demonstrate its usefulness
for studying the supercluster-void network. We also
quantify cluster richness, which is needed for future

research. Note, Einasto et al. (2002) provided a list of
additional superclusters of non-Abell X-ray clusters;
the PF catalogue can include useful information in the
optical range for such superclusters.

2. Input data

The PF catalogue of galaxy clusters and groups was
based on the analysis of a homogeneous portion of the
Muenster Red Sky Survey (MRSS, Ungruhe, Seitter
& Duerbeck, 2003). It includes 6188 structures, both
clusters and groups, with at least ten galaxies in the
field of each structure. Moreover, the additional listing
of galaxies in each structure field provided an opportu-
nity to construct detailed galaxy cluster maps. A com-
parison of the PF catalogue with the ACO and APM
catalogues made it possible to calibrate distances for
the PF structures using the z — myo relation, where
myo is the brightness of the tenth brightest galaxy in
the structure. The maximal redshift z for this calibra-
tion is 0.18. We selected 6 regions (listed in the Table
1) for this work, using such criteria as:

1. The region does not oincide with a large super-
cluster.

2. Superclusters are present in the ACO supercluster
list, but are absent in the APM catalogue.

3. Superclusters must have both measured and
estimated redshifts.

3. Large-scale structures in the 6 regions

The large-scale galaxy cluster distribution is show in
Fig. 1. The size of each identified field was 10°x10°. In
all cases, excluding SCI 199, long elongated structures
were interpreted as superclusters. PF catalogue clus-
ters and groups contain both filaments, as chains of PF
objects, and voids. The positions of such groups in the
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Table 1: Selected regions parameters.

RAJ2000 SCl1

DEJ2000 Nopnempers  Dist, (h~'Mpc) Zest

00" 52m -63°.9 16 4 207 (204) 0.07
0200 (02 16) -36.3 (-40.1) 37c  2(5) 318 (206)  0.11 0.10)

02 02 -26.3 38¢c 4 330 0.11

91 57 (21 54) -30.4 (-30.6) 190 5 256 (252) 0.09

92 40 (22 37) -33.9 (-34.2) 199 3 174 0.06

23 35 (23 33) -68.7 (-69.1) 212c¢ 3 296 (285) 0.10

where:

RAJ2000, DEJ2000 are coordinates (J2000) of the supercluster centers;
SCI - is the supercluster number (Einasto et al., 1997), ”c” denotes superclusters with estimated z;
Noembers - 18 the number of ACO clusters in the supercluster;

Dist - is the distance in h~'Mpc;

Zest - 18 the estimated z according to the preceding column;
Bracketed data were obtained from Einasto et al.(2002).

ACO an APM catalogues are frequently not congruous,
although we find a significant number of cluster con-
gruities from both catalogues with the positions of the
PF catalogue objects. For example, SC1 37c has three
ACO clusters of five supercluster members with ana-
logues in the APM and PF, one supercluster member
has an analogue only in the PF catalogue, and one does
not have analogues in either the APM or PF. However,
for SCI1 16, all four ACO clusters form a chain with
analogues only in the PF. At the same time, at least
three ACO clusters and one PF structure can belong
to the same chain. For the PF catalogue we can esti-
mate z, so PF0097-6680 and its ACO cluster analogue
S112 may also be a member of SCl 16. PF0097-6680
R.A.=0."97621, Dec.= —66°.79035) is a rich cluster
with 190 galaxies in the cluster field, 73 in the magni-
tude range ms3, ms + 3". The estimated redshift z is
0.062, while S112 has z = 0.066500 according to NED.
Both values show good agreement with the estimated z
for SCI 16 in Table 1 and this cluster can superslucter
member too.

Additional maps were constructed for supercluster
16 (Fig.2). In this map only PF galaxy clusters with
N > 30 (upper panel) and with N > 50 (lower panel)
are shown. In the upper panel of Fig. 2 some details
are lost, but a common type of large-scale structure
remains. As in Fig 1, we can see the usual forms in
detail, such as chains along filaments. The lower panel
map displays significant differences relative to the Fig.
1 map: three ACO supercluster members do not have
corresponding PF structures. The PF structures con-
tain 29, 35, and 45 galaxies in the magnitude range
mg, m3 + 3". At the same time we see a chain of five
PF clusters with estimated redshifts z from 0.07 to
0.12, crossing the supercluster 16 chain.

Table 2: Tne number of galaxy cluster in six regions

SCl1 ACO APM PF PF PF
(all) (N >30) (N > 50)

16 46 15 113 60 34

37c 43 22 123 70 28

38c 51 4 134 70 32

190 22 15 98 56 26

199 39 19 95 51 29

212c 58 12 118 66 32

The other 5 fields display similar results. The

number of ACO, APM, and PF galaxy clusters in
every region is listed in Table 2. As one can see from
Table 2 and Fig 2, poor galaxy clusters are important
in the reconstruction of large-scale structure. It is
obligatory to take into consideration PF structures
with V > 30 in our future work.

4. Conclusions

The present paper studies the large-scale distri-
bution of galaxies in six supercluster regions. The
distribution of galaxy clusters from three catalogues
(ACO, APM, PF) are different; the PF clusters of
galaxies trace compact high-density regions - the skele-
ton of the large-scale structure - in detail. Poor PF
objects with NV > 30 must be included in supercluster
structure reconstruction.
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Figure 2: The distribution of PF galaxy clusters with
N > 30 (upper panel) and with N > 50 (lower panel)
along with ACO supercluster members in the SCI 16
region.
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Figure 1: The distribution of galaxy clusters in the studied supercluster region. White regions represent PF
structures; the number of ACO and APM clusters for each field is noted in brackets.



