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ABSTRACT. We discuss the possibility of using
the Cluster Cartography set for the determined the
morphological types of galaxy clusters. The applied
morphological scheme was proposed by Panko (2013).
The morphological types are determined using numer-
ical criteria based on three parameters: concentration
to the cluster center, the signs of preferential direction
or plane in the cluster (filamentary substructure),
and the positions of the brightest galaxies. However,
structures like galaxy clusters need visual preview for
classification. The Cluster Cartography set constructs
the individual cluster map in different forms and
allows to estimate previously cluster type.
Keywords: Galaxies: clusters: morphological types.

1. Introduction

The morphology of galaxy clusters reflects the phys-
ical conditions in the cluster space. One can note
the galaxy clusters have a special place in hierarchy
of large-scale structures. They are the part of a con-
tinuous range of large-scale construction of Universe:
galaxies ⇒ groups ⇒ clusters ⇒ superclusters ⇒ cos-
mological large scale structure. Galaxy cluster virial-
ization time is about 109 yr, and it is less then Hub-
ble time. In contrary, galaxy superclusters virialization
time – about 1010.5 – is bigger then Hubble time. As a
result the galaxy clusters are not biggest bound struc-
tures in the Universe, they are only biggest virialized
ones. The galaxy clusters are small in comparison to
Universe. At the same time, on the galaxy clusters
scale, their components have not had a chance to sep-
arate during collapse and a cluster is probably a rep-
resentative sample of the Universe. In particulary, the
part of dark matter (DM) in galaxy clusters must be
the same, as in whole Universe. The determination of
morphological types of galaxy clusters will be useful for
detailed study of the large scale structures.

Panko (2013) summarized the classical schemes, in-
cluding both famous Bautz – Morgan (1970), Rood
– Sastry (1971) systems and less popular López-Cruz

at al. (1997) and López-Cruz & Gaztanaga (2001)
ones. Improved and integrated scheme (Panko 2013)
allows to assign the morphological types correspond-
ing to cluster “concentration” (from C – compact, to
I – intermediate, and O – open), “flatness signs” (L –
line or F – flat, and no symbol if no indication of flat-
ness is present) and the role of bright galaxies (cD or
BG, if the bright cluster members role is significant).
Other peculiarities are noted as P. “Flatness signs” can
correspond to filamentary substructure or preferential
plane in cluster. The designations can be combined, for
example CFcD or ILP. Unfortunately, like to morphol-
ogy of galaxies case, programmatic way does not allow
to distinguish morphology without visual preview and
control.

We create the Cluster Cartography set (hereafter
CC) for simplification of the galaxy clusters classifica-
tion.

2. Observational Data

The CC set was create for morphology classification
of galaxy clusters of the “A Catalogue of Galaxy
Clusters and Groups” (Panko & Flin, 2006, hereafter
PF). The PF Catalogue was constructed on Münster
Red Sky Survey Galaxy Catalogue (Ungrue et al.,
2003, hereafter MRSS) as the observational basis.
Each PF galaxy cluster has the list of galaxies in
the cluster field inclusive for each galaxy informa-
tion accordingly to MRSS, specifically RA2000 and
Dec2000, rF magnitude, major and minor axes and
positional angle of major axis of galaxy best-fitted
ellipse (Ungrue et al., 2003).

2. The Cluster Cartography set

The cluster map is constructed in rectangular coor-
dinates recalculated into arcseconds. The equatorial
coordinates were recalculated to rectangular ones cen-
tered in the cluster center by usual way. The CC set
allows to construct the cluster map in four modes:
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Figure 1: The modes of cluster mapping. All maps constructed for the same I -type cluster PF 0206-4119.

– all symbols are circles and have the same size;
– all symbols are circles and the symbol size corre-

sponds to magnitude of galaxy (Fig. 1a and b);
– the symbol size corresponds to magnitude of galaxy

and each symbol illustrates the galaxy shape and
orientation in the projection on the celestial sphere
(Fig. 1c);

– the symbols illustrates the galaxy shape and orien-
tation in the projection on the celestial sphere, but size
of symbol corresponds to galaxy size in arcseconds.

Additionally brightest galaxies can be marked by
darker gray shades (Fig. 1b and c).

The shown in Fig.1b CC mode allows to estimate the
morphological type according to Panko (2013) and the
select the clusters for numerical definition. The ana-
lyze of distribution of ellipticities of galaxies in the clus-
ter notes to one more parameter in classification – the
part of E-type galaxies (Panko & Flin, 2014). E-rich
and S-rich galaxy clusters were recognized by Oemler
in 1974. The galaxy shape and orientation mode was
added for previous estimation of positions of E-type
galaxies in the cluster field. In our data set (accord-
ingly to MRSS) we can divide galaxies only to elliptical
and non-elliptical. Galaxies with ellipticity E > 0.5
can be lenticular or spiral (near edge-on view) or in-
teractive ones. Positions of these galaxies in E-poor
clusters is important in connection with Morphology –
Density relation (Dressler, 1980).

The diameter of circle symbol m′ was calculated us-
ing galaxy magnitude m as:

m′ = 3 · 20.6(18.5−m) + 6 (1)

The coefficients can be changed in case of need, but
for typical map size – 4000× 4000 arcsec – the symbol
sizes calculated according to (1) are optimal.

The sizes of major and minor axes (2a and 2b) for
shown in Fig. 1c CC mode are calculated from m′ and

ellipticity E as:

2a =
m′

4
√

1− 2E + E2
; 2b =

(m′)2

2a
(2)

Note, the ellipticity E = 1 − b
a . The equations (2)

transform the circle to ellipse with the same area
and connect symbol axes with galaxy magnitude.
We use MRSS data for maps shown real galaxy size
with magnitudes noted as shades of gray in CC mode 4.

2. Conclusion

We tested the CC set in different modes on 247
rich PF galaxy clusters. It allows to estimate galaxy
cluster morphological type quickly. We will use the
CC set in future work for study of 1746 PF galaxy
clusters with richness 50 and more. About of 1200
galaxy clusters in this list have no morphological types
and using the CC set allows to improve our data set.
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