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THE MORPHOLOGY OF SUPERCLUSTERS OF GALAXIES

M. V. Costa-Duarte! and L. Sodré Jr.!

We have studied superclusters of galaxies in
a volume-limited sample extracted from the
SDSS/DR7 and also from simulations. The
density field method was applied to identify
superclusters. We have used the Minkowski
Functionals to classify them as filaments or
pancakes. Our results showed that filaments
tend to be richer and larger structures, sug-
gesting that pancakes evolve to filaments.

We have used a volume-limited sample of galaxies
from SDSS/DR7 (Abazajian et al. 2009) and sim-
ulated light-cones (Croton et al. 2006), considering
M, < —21 and 0.04 < z < 0.155 (Costa-Duarte et
al. 2011). The SDSS and mock samples consist of
120.013 and 99.850 galaxies, respectively. Distances
were calculated using the standard cosmology: €, =
0.3, 2y = 0.7 and Hy = 100h km s~! Mpc~1.

Using the density field method to identify super-
clusters, the luminosity density of the galaxy distri-
bution at a certain point r is

D(r) ZZK(V—M’U)LiW(%Z)a (1)

where K is the Epanechnikov’s kernel, L; is the
luminosity of the i-th galaxy, o is the smooth-
ing parameter and W(r;,z) represents the statis-
tical weight, taking into account the selection ef-
fects. We considered 3D cells with 4h~'Mpc, o =
8h~'Mpc and a minimum volume of superclusters,
V = 128(h~!Mpc)3. Two threshold density values
were chosen, maximizing the number of structures
(D1 = 3.0D) and constraining the largest structure
to 120h~!'Mpc (D; = 6.0D). To identify these struc-
tures we used the friends-of-friends algorithm.

A morphological classification were applied us-
ing the best-fit ellipsoid and Minkowski Functionals
(Sahni et al. 1998), classifying them as filaments
(K1/Ky < 1.0) or pancakes (K;/Ks > 1.0).

Figure 1 shows the luminosity and richness of
SDSS superclusters as function of the morphologi-
cal parameter K;/K,. Statistical tests show that
filaments tend to be richer, larger and consequently
more luminous than pancakes.

We also compared the distributions of semi-
major axis of simulated and observed superclusters,
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Fig. 1. The luminosity and richness of SDSS superclus-
ters as function of the parameter Ki/Ko.

100.0 T T T T T T T T

SDSS pancakes
simulation

filaments

75.0F - b

z 50.0r T

0.0l AN vcs S . PR P o
06 08 10 12 14 16 18 2006 08 1.0 12 14 16 18 20

log(as) (h™'Mpc) log(a,) (h™'Mpc)

Fig. 2. The semimajor axis distribution of simulated and
SDSS filaments and pancakes.

as shown in the Figure 2. Our results show that fila-
ments and pancakes present distinct distributions of
size (a1 ), indicating that filaments and pancakes rep-
resent two different classes of structures in the Uni-
verse, suggesting that pancakes evolve to filaments.
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