ASTRONOMY & ASTROPHYSICS
SUPPLEMENT SERIES
Astron. Astrophys. Suppl. Ser. 129, 31-40 (1998)

APRIL I 1998, PAGE 31

Galaxy redshifts in 3 medium—distant clusters*

A. Cappil, E.V. Held?!, and B. Marano!
! Osservatorio Astronomico di Bologna, 1-40126 Bologna, Italy
e—mail: cappi@astbo3.bo.astro.it, marano@astbo3.bo.astro.it

2 Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio,

e—mail: held@astrpd.pd.astro.it

Received August 1; accepted September 15, 1997

Abstract. We present results from spectroscopic obser-
vations of 3 rich and moderately distant galaxy clusters
at the 3.6 m ESO telescope at La Silla. We measured 54
galaxy redshifts in 3 fields centered on the clusters A 3663
and A 3889, which are rich (R = 2) and distant (D = 6)
ACO clusters, and on a new cluster, Cl 0053—37, identified
on a deep plate. We present estimates of their velocity dis-
persion and virial mass. Cl 0053—37 had been noted as a
concentration in a poor ACO cluster, S0102, with distance
class D = 4. We show that Cl 0053—37 is a more distant
cluster, connected to a large scale—structure at z ~ 0.165.
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1. Introduction

The detection of clusters at medium and high redshift is
a very efficient way to study a large number of distant
galaxies with a reasonable amount of observing time, and
to have fairly representative “normal” galaxies.

It has become apparent that galaxies in clusters have
probably undergone a significant evolution in the last bil-
lion years, and a lot of work has been done after the dis-
covery by Butcher & Oemler (1978, 1984) of evolution-
ary phenomena in clusters at z ~ 0.4. At the same time,
given the observational evidence of an increasing excess
in counts of galaxies, attributed to a population of faint
blue galaxies (see Koo & Kron 1992; Ellis 1997, and refer-
ences therein), the difference in the evolution of field and
cluster galaxies, with the distinction of the roles played by
the initial conditions and the environment (the “nature or
nurture” dilemma), have yet to be clarified.
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An estimate of the velocity dispersion, which measures
the potential of the cluster and is therefore related to the
cluster X-ray temperature (see Edge & Stewart 1991), al-
lows an estimate of the virial mass and gives valuable in-
formation on cluster dynamics and the degree of subclus-
tering (Malumuth et al. 1992; Hill & Oegerle 1993, and
references therein), and can constrain models of galaxy
formation (Evrard 1989; Peebles et al. 1989; Frenk et al.
1990). The cluster velocity dispersion is also correlated
with other cluster parameters such as richness or luminos-
ity, and has recently been used to define a Fundamental
Plane of galaxy clusters (Schaeffer et al. 1993).

Moreover, cluster redshift measurements provide es-
sential information for the study of large—scale struc-
ture using clusters. Present studies are limited at about
2z =10.1 (~ 300 h~! Mpc, where h = Hy/100; e.g. Cappi &
Maurogordato 1992), but in the future it should be possi-
ble to have cluster redshift surveys deep and large enough
to test much larger scales, where homogeneity should be
achieved.

Motivated by the above discussed considerations, we
began an observational program aimed at studying the
photometric and spectral properties of medium—distant
clusters. Galaxy clusters at intermediate redshifts (z ~
0.2) can be found in the Abell (1958) and ACO (1989)
catalogs. For the identification of more distant cluster can-
didates, we inspected deep prime focus plates taken at
the 3.6 m ESO telescope by one of us for other purposes
(Marano et al. 1988). These plates have a relatively large
field (about 0.8 square degrees) and a relatively deep limit-
ing magnitude (J ~ 23.5). Simulations tell us that at this
magnitude limit we can hope to detect clusters at z = 0.4,
and the richest ones at z = 0.6, assuming no evolution
(Cappi et al. 1989).

Distant clusters are efficiently observed using multislit
systems, which cover a small field and provide precise sky
subtraction. Redshifts of at least ~ 20 cluster members
are needed to have a significant estimate of the cluster
velocity dispersion. The ESO Faint Object Spectrograph
and Camera (EFOSC; Melnick et al. 1989) at the 3.6 m
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Table 1. Data on selected clusters

Cluster name i bu Type Na R D ms  Mio
A 3663 34594 —-3254 R III 84 2 6 19.0 19.3
A 3889 18.16 —60.00 R II 95 2 6 186 19.4
C1 0053—37 297.94 —-79.54 IR — - — —
S0102 298.15 —79.68 IR II 29 0 4 15.0 16.3
Table 2. Heliocentric redshifts of galaxies in Cl 0053—37

No. RA (J2000) DEC (J2000) v ov  Redshift Note

1 00:56:10.23 —37:34:07.9 51570 282  0.17202

2 00:56:09.22 —37:33:59.5 50799 51  0.16945

3 00:56:07.07 —37:33:49.4 51628 138  0.17221

4 00:56:09.71 —37:33:39.9 50709 120 0.16915

5 00:56:01.49 —37:33:31.6 49315 111  0.16450

6 00:56:06.41 —37:33:18.0 49754 154  0.16596

7 00:55:57.50 —37:32:51.5 46839 38  0.15624

8 00:55:58.90 —37:33:00.7 48490 50 0.16175

9 00:56:02.76 —37:33:03.9 49588 192  0.16541

10 00:56:04.76 —37:33:00.3 50394 117  0.16810

11 00:56:04.75 —37:32:51.0 51594 84 0.17210

12 00:55:55.59 —37:32:20.2 48514 145 0.16183

13 00:55:56.74 —37:32:35.4 49555 123 0.16530

14 00:55:57.74 —37:32:23.4 48256 101  0.16096

15 00:55:59.32 —37:32:35.2 49041 145 0.16358

16 00:55:59.09 —37:32:18.2 48888 117  0.16307

17 00:56:01.32 —37:32:41.9 50168 187 0.16734

18 00:56:02.45 —37:32:18.0 47381 138  0.15805

19 00:56:02.41 —37:32:05.7 49097 113  0.16377

20 00:55:56.18 —37:31:48.3 49439 14 0.16491

21 00:56:09.54 —37:31:49.0 49863 107 0.16633

B 00:55:55.48 —37:33:07.8 81639 20 0.27232  [OIT] 3727 A

telescope, having both imaging and multi—object spectro-
scopic capability, was well suited for our program.

In Sect. 2 the main characteristics of our three clus-
ters are described; Sect. 3 presents the observations and
the procedures followed for data reduction; Sect. 4 shows
the results, which include the measure of cluster redshifts
and velocity dispersions (virial masses were also deter-
mined for A 3889 and Cl 0053—37). In Sect. 5 we discuss
the environment of cluster Cl 0053—37, showing that it is
probably in a supercluster at z ~ 0.165.

2. The clusters

In this paper we present spectroscopic data on three clus-
ters at moderate distances. The first two, A 3663 and
A 3889, with richness class R = 2 and distance class D = 6
and no previously measured redshifts, were selected from
the ACO catalog (Abell et al. 1989), the southern exten-
sion of the original Abell catalog (Abell 1958).

Another candidate was selected by visual inspection
on a deep plate taken at the prime focus of the ESO

3.6 m telescope. After a check with the DIRA2 and
NED databases, we realized that our distant candidate
Cl1 0053—37 (named after its coordinates at 1950) was at
about 8 arcmin south—east of the center of a poor ACO
cluster, listed in the ACO Supplementary List of Clusters
as S0102. The distance class of S0102 is D = 4, and the
magnitude of its 10th member is 16.3, but a question mark
in the table warns that the measure is not reliable. A note
points to a “curious linear concentration S—E of center”,
i.e. to our candidate, which is indeed characterized by an
elongated shape. On the basis of its appearance on the
plate, we suspected that this concentration was indeed a
background cluster.

The main data concerning the above three clusters are
listed in Table 1, where name, galactic longitude and lati-
tude I11 and by1, Abell type (Regular or IRregular), Bautz—
Morgan type, Abell number Ny, richness R, distance class
D, and J magnitude of the 3rd and 10th brightest member
are given for each cluster. We also report the characteris-
tics of S0102. We selected the galaxies to be observed in
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the central parts of the clusters, typically within 0.5 Abell
radii (Ry = 1.5h~! Mpc).

3. Observations and data reduction

We observed the selected clusters with EFOSC at the
Cassegrain focus of the ESO 3.6 m telescope at La Silla (30
Sept.— 2 Oct. 1989). We obtained images of the fields with
EFOSC; then, we selected the objects and we prepared the
masks for multi-object spectroscopy with PUMA (Soucail
et al. 1987). Three masks were employed for A 3889, two
masks for Cl 0053—37, and one for A 3663. Integration
times were 3600 s. The finding charts of all galaxies with
measured redshift are given in Figs. 1-3.

The spectroscopic observations were accomplished us-
ing EFOSC in MOS mode, with the B300 grism (which
gives a dispersion of 230 A/mm). The RCA SID 006 EX
Hi-Res. CCD detector (ESO CCD #8) was used in binned
mode (see also Dupin et al. 1987; Giraud 1988; Soucail
et al. 1988, for details on the MOS technique). The B300
grism gives a resolution of 7 A per pixel over a spectral
range between 3600 and 7200 A; the effective range de-
pends however on the position of the galaxy on the CCD.
Spectra were wavelength calibrated using a He—Ar lamp.

Data reduction was performed using the ESO package
MIDAS. Spectra were reduced in the standard way, by bias
subtraction and flat—fielding of the science frame. Central
columns with high S/N ratio were coadded, cosmic rays
removed, then the object spectra were wavelength cali-
brated using a He-Ar lamp and sky subtracted. Usually
for each galaxy spectrum we had a sky spectrum taken
in a nearby position on the mask; when this was not the
case (because of geometrical constraints on the masks in
order to avoid overlapping of spectra) we used a mean sky
spectrum.

As discussed by Garilli et al. (1991), cross—correlation
techniques are not so effective when spectra are obtained
through holes with EFOSC in MOS mode. To assure ho-
mogeneity of results, for all spectra (obtained with holes
or slits) lines were identified and their centers were deter-
mined semi—automatically using a series of MIDAS rou-
tines. The good S/N ratio of the spectra allowed us easy
identification and precise measurements of the line cen-
ters. At least 4 lines were used for each spectrum; the
Balmer lines (from H,, to Hg), the Call H & K lines, the
G-band, the magnesium blend B were the most common
absorption features.

In Tables 24, for each galaxy we report in the first
column a number which allows identification on the find-
ing charts, in the second and third columns right ascen-
sion and declination (J2000) as measured on Digitized Sky
Survey scans, in the fourth column the measured heliocen-
tric velocity, in the sixth column its internal error (esti-
mated as the standard deviation of the velocities of in-
dividual lines), and in the seventh column the redshift

(in the transformation from redshift to velocity we used
c=299792.5 km s71).

To test the reliability of our data, we also used the
cross-correlation task XCSAO in IRAF to measure ra-
dial velocities for a few randomly chosen galaxy spectra,
adopting two spectra of K stars as templates. The results
are consistent with the redshifts obtained by line identi-
fication. Furthermore, a comparison of the redshifts from
two spectra of the same galaxy observed in two successive
runs gives a difference of 20 km s, well below the quoted
errors.

4. Results

For a dynamical analysis of the velocity data in Tables
2—4, allowance must be made for the fact that, even when
velocity information is available, there is a certain degree
of ambiguity about cluster membership. Thus, velocity
dispersions were calculated by rejecting galaxies with a
too high velocity relative to the mean, using the 3-o clip-
ping procedure of Yahil & Vidal (1977). Then the method
described by Danese et al. (1980) was applied, in order
to determine the 68% confidence uncertainties for cluster
redshifts and velocity dispersions. This method assumes a
Gaussian velocity distribution.

For our two best-studied clusters, Cl 0053—37 and
A 3889, we collected 21 and 24 cluster galaxy spectra re-
spectively, with negligible contamination from stars and
background or foreground galaxies. Our estimates of mean
velocity, velocity dispersion and virial mass are therefore
not affected by undersampling (see Girardi et al. 1993).

Table 5 summarizes the global dynamical informa-
tion derived from our analysis. Column 1 gives the clus-
ter name, Col. 2 gives the number of cluster members
with measured redshifts, Col. 3 gives the weighted mean
heliocentric velocity. The mean redshifts referred to the
Local Group (Yahil et al. 1977), < 2. >, are listed in
Col. 4, while Col. 5 gives the radial velocity dispersion o.
Estimates of the cluster total velocity dispersions oy and
virial masses are given in Cols. 6 and 7, and discussed
below.

Whenever the velocity distribution is not well-matched
by a Gaussian, one of the robust techniques described by
Beers et al. (1990) is preferable. To have a feeling of the
influence of the Gaussian hypothesis on our results, for all
clusters we calculated the median velocity, the biweight
location estimator, equivalent to the mean velocity of the
Gaussian distribution, and the biweight scale estimator,
equivalent to the velocity dispersion (Cyi, Cgr, Sgr respec-
tively in the notation of Beers et al. 1990). Table 6 gives
the values of some robust estimators, assuming the same
weight for all redshift measures: median velocity Vieq
(Col. 2), biweight estimate Vi (Col. 3), and biweight ve-
locity dispersion opiyw (Col. 4). Errors are estimated from
the standard deviation of 100 bootstrap samples. There
is a very good agreement between the standard and the
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Fig. 1. Cl 0053—37: finding chart (in this as in the following finding charts, west is on the left and north is on the top). This
cluster was considered part of the ACO poor cluster S0102; Abell et al. (1989) noticed it as a “curious linear concentration”. B
is a background galaxy at z ~ 0.27
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Fig. 2. A 3889: finding chart. F1 and F2 are two foreground galaxies at z ~ 0.1; S indicates a star

35
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Fig. 3. A 3663: finding chart
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Table 3. Heliocentric redshifts of galaxies in A 3889

No. RA (J2000) DEC (J2000) V oy  Redshift
1 22:34:44.68  —30:34:17.9 76661 176  0.25571
2 22:34:46.33  —30:33:57.5 73228 95  0.24426
3 22:34:4837  —30:34:19.6 78120 108  0.26058
4 22:34:50.24  —30:34:07.7 74723 260  0.24935
5 22:34:50.80  —30:34:17.9 74479 304  0.24844
6 22:34:55.87  —30:34:13.7 76804 121 0.25619
7 22:34:54.62  —30:33:56.7 74623 85  0.24892
8  22:34:5442  —30:33:51.0 76641 81  0.25565
9 22:34:53.34 —30:33:42.5 73741 111 0.24597

10 22:34:54.03 —30:33:42.3 76679 69  0.25577

11 22:34:57.43  —30:33:37.8 76210 118 0.25421

12 22:34:52.05  —30:33:28.7 74660 177  0.24904

13 22:34:51.79 —30:33:21.9 72590 107 0.24213

14 22:34:52.32 —30:32:44.5 76696 210 0.25583

15 22:34:49.97  —30:32:189 75003 161  0.25018

16 22:34:50.61  —30:32:24.0 75283 53  0.25112

17 22:34:51.01  —30:32:18.1 73928 150  0.24660

18 22:34:55.22  —30:31:53.5 74498 200  0.24850

19 22:34:47.59  —30:31:56.8 74962 139 0.25005

20  22:34:48.87  —30:31:46.2 76783 264  0.25612

21 22:34:45.22  —30:31:38.1 74932 151  0.24995

22 22:34:46.54  —30:31:39.8 73734 172 0.24595

23 22:34:45.77  —30:31:09.8 74692 300  0.24915

24 22:34:50.36  —30:30:47.1 76923 420  0.25659

F1 = 22:34:50.22  —30:32:01.9 33306 148 0.11110

F2  22:34:54.20  —30:31:16.1 32862 124  0.10962

37

Table 4. Heliocentric redshifts of galaxies in A 3663

No. RA (J2000) DEC (J2000) 14 ov  Redshift Note
1 20:07:12.44 —52:36:09.5 69709 240 0.23252  [OIII] doublet
2 20:07:11.49 —52:35:50.1 74040 274 0.24700
3 20:07:13.76 —52:35:27.5 72886 534  0.24312
4 20:07:06.26 —52:34:31.0 73222 189  0.24424
5 20:07:18.47 —52:33:33.9 70035 234 0.23361 [O11] 3727 A
B 20:07:16.75 —52:34:52.3 100076 573  0.33382 [O11] 3727 A

robust estimates for these two clusters; the difference
between median, biweight and mean velocity is
~300 km s~ for C1 0053—37 and ~400 km s~! for A 3889,
while the standard and biweight estimates of the velocity

dispersion agree within 100 km s—1.

We now give a short description of our results for indi-
vidual clusters. For C1 0053—37, we measured the redshifts
of 22 galaxies in the frame: only one turned out to be a
background galaxy with the [OII] 3727 A emission line, at
a redshift of 0.27, the remaining 21 spectra passing the
3-o0 clipping test. None of them shows emission lines.

The velocity histogram, shown in Fig. 4a, appears
quite symmetric. The mean heliocentric velocity of this
cluster is v = 49265 km s~!, and the redshift relative to
the Local Group is < z. >= 0.1625 4+ 0.001. The radial

velocity dispersion is o, = 11447232 and the total ve-
locity dispersion (for an isotropic velocity distribution) is
o = 19827330 km s71. It is clear that C1 0053—37 cannot
be part of S0102, unless the distance of the latter was un-
derestimated by Abell et al. (1989). We will discuss this

issue in the following section.

For A 3889, 24 of the 26 observed galaxies turned out
to be true members of the cluster, passing the 3-o clip-
ping test; the remaining two are foreground galaxies (pre-
sumably belonging to a group) at z ~ 0.11. The mean
observed velocity of the cluster is 75354 km s~!, and the
redshift is z = 0.2517 4 0.001. The measured radial veloc-

ity dispersion is 11197739 km s™!, while the total veloc-

ity dispersion is 19391205 km s~!, consistent with values

determined for nearby rich clusters. The brightest galaxy
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Table 5. Dynamical data

Cluster N <V> < ze > or ot mass (M)
Cl10053—37 21 49265 0.1625+0.0010 11447731 19827359 210%

A 3889 24 75354 0.2517 £0.0010 11197319 19391307 310"

A 3663 5 71861 0.2397 +0.0030 — — —

(No. 12) has a velocity of —694 km s~ 'relative to the clus-
ter mean velocity, but its velocity relative to the median
velocity of the cluster is —287 km s~!. Indeed, the ve-
locity histogram (Fig. 4b) shows two main peaks. Since
no apparent segregation is found across the field, if the
peaks correspond to two real subclusters, they are mainly
along the line-of-sight. The foreground peak is centered
at ~ 74500—75000 km s~!, and the background one at
~ 76500—77000 km s~ 1.

We estimated the masses of these two clusters using the
virial theorem (see Bahcall & Tremaine 1981; Malumuth
et al. 1992). Assuming isotropic orbits and spherical sym-
metry,

3rD Zf\il aivii
263, 5 Yoo, (e /635)

where D is the angular diameter distance of the clus-
ter, v,; is the difference between the velocity of galaxy
i and cluster (mean) velocity, §;; is the angular separa-
tion between galaxy ¢ and galaxy j, N is the total number
of galaxies and «; is the statistical weight of galaxy i.
Giving the same weight (1/N) to all galaxies, we obtain
M,y ~ 2 10° M, for C1 0053—37, and M, ~ 3 10° Mg
for A 3889, quite typical of rich clusters, even if these val-
ues can only be considered as rough estimates of the real
mass.

More limited velocity data are available for the third
cluster. A 3663 was observed in not very good weather
conditions, and we lost some spectra because of their low
signal-to—noise ratio. The small number of measured ve-
locities does not allow a precise determination of the clus-
ter redshift, especially because the spread is quite large:
this is apparent in the difference between the median and
the mean radial velocity of the cluster, ~ 1000 km s~!,
while the biweight estimate gives an intermediate value
(cf. Table 6). The standard deviation of the 5 measured
radial velocities, divided by (1 + z¢), gives o = 1590 km
s™1; the biweight estimator gives a velocity dispersion
Obiw = 1704 km s~!. These values may represent an over-
estimate of the true radial velocity dispersion, and are
only indicative. It is possible that these galaxies belong
to different groups or subclusters, and more redshifts are
needed to provide an answer. We also note that 2 out of
the 5 observed galaxies have emission lines.

Our new results offer the opportunity to test the pre-
cision of redshift estimates (obtained from a relation be-
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Fig. 4. a) Velocity histogram of cluster Cl 0053—37; b) veloc-
ity histogram of cluster A 3889

tween cluster redshift and magnitude of the tenth bright-
est galaxy, or a combination of the magnitudes of the first,
third, and tenth brightest galaxies, with a possible correc-
tion for the cluster richness) at high distances. Using the
relation given by Scaramella et al. (1991; their Eq. (1)),
we find estimated luminosity distances equal to 860 h—!
Mpc for A 3889 and 920 h—! Mpc for A 3663, while the lu-
minosity distances calculated from our measured redshifts
are respectively 797 h~! Mpc and 757 h=! Mpc. There is
a well-defined relation between estimated and measured
distances in the Abell and ACO catalogs, and our results
confirm that, for the ACO catalog, such a relation can give
reasonable results even at z ~ 0.25.
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30 [~ 7

No.

U W

Fig. 5. Redshift histogram of the LCRS galaxies within 2 de-
grees of Cl 0053—37 center

3

Redshift

Table 6. Robust estimates of velocity and velocity dispersion

Cluster Vined Vibiw Obiw

C10053—37 49555 49583 + 261 1091 £+ 215
A 3889 74947 75218 £ 452 1095 + 220
A 3663 72886 72293 £ 1523 1704 £ 718

5. A supercluster at z ~ 0.1657

We will now discuss in some detail the nature and environ-
ment of the cluster Cl 0053—37. As we have already men-
tioned, Cl 0053—37 is visible in the field of the poor Abell
cluster S0102. The first question, of course, is whether the
former is a substructure of the latter.

For C10053—37 we measured a redshift of ~ 0.163,
which is inconsistent with the estimated distance of
S0102. Consequently there are two possibilities: either
C10053—37 is a true concentration in S0102 — in which
case the distance class of S0102 would have been underes-
timated — or it is a background cluster seen through S0102.
From visual inspection of the ESO field F295 which con-
tains the cluster, the latter hypothesis seems more plausi-
ble. The redshift of a galaxy near the center of S0102 was
measured by Bica et al. (1991), and is z ~ 0.055. More re-
cently, S0102 was selected with an automatic algorithm in
the EDCC survey (Collins et al. 1995) where it was iden-
tified as EDCC494: its redshift (on the basis of 3 galaxies)
is z ~ 0.056. Therefore, it is clear that Cl 0053—37 is
a new cluster, independent of S0102, seen in projection.
However, it is unlikely that this background cluster could
contaminate the estimate of the S0102 richness class, be-
cause the galaxies in Cl 0053—37 are significantly fainter
than the members of S0102.

Now, it is interesting to note that there are two south-
ern surveys not far from our cluster: the Las Campanas
Redshift Survey (LCRS; Shectman et al. 1996) and the
Eso Slice Project (ESP; Vettolani et al. 1997). In partic-
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Fig. 6. Map of all LCRS galaxies with a redshift between 0.160
and 0.170, with Cl 0053—37 and a QSO

ular, the slice of the LCRS centered at § = —39° (1.5
degrees wide) was checked to obtain other redshifts for
C1 0053—37 and to search for structures related to this
cluster.

We used NED (which now includes LCRS) to look for
all objects within 2 degrees from the cluster center. Nearly
all of them belong to the first strip of the LCRS, and their
redshift histogram is shown in Fig. 5. There are three main
peaks: the first, at z ~ 0.056, corresponds to the redshift
of S0102, the second one, at z ~ 0.11, probably corre-
sponds to a large structure identified in the ESP some
degrees below, the third, impressive peak (taking into ac-
count the decreasing selection function) is at z ~ 0.165,
and corresponds to the redshift of Cl 0053—37.

Are these objects members of Cl 0053—377 Figure 6
shows the projected distribution of all galaxies in a red-
shift range 0.157 < z < 0.167, corresponding to the peak
in the histogram of Fig. 5. It is quite clear that we have a
linear structure with a void quite well defined on the left,
which crosses the whole 1.5 degrees of the LCRS strip,
includes our cluster, and possibly also a QSO found at
the same redshift (Hewitt & Burbidge 1989). If this QSO
belongs to the same structure or not, is not possible to
assess in the absence of other data.

At z = 0.165, 1 h™! Mpc corresponds to about
9 arcmin (go = 0.5): the objects in the LCRS reach dis-
tances more than 10 h~! Mpc from the cluster center. This
corresponds to a supercluster scale. All these elements sug-
gest that Cl 0053—37 belongs to a larger, coherent struc-
ture with a possible size of 30 h™! Mpc in the & direction
and along the line of sight. In the « direction it appears
less extended, no more than a few Mpc h~! Mpec, and it
might be a wall between voids. The elongation of the clus-
ter, originally remarked by Abell et al. (1989), does not
follow the elongation of the large—scale structure defined
by the LCRS galaxies, the quasar, and the cluster itself.
Perhaps the cluster is at some intersection of structures;
however, the exact topology of the region and a more de-
tailed dynamical study will require further data.
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6. Summary

We measured redshifts and velocity dispersion for two
ACO clusters and a new cluster we identified on prime—
focus plates, which had been previously included as part
of the poor ACO cluster S0102 by Abell et al. (1989).
As expected, they are medium—distant clusters, with red-
shifts between 0.16 and 0.25. For A 3889 and Cl 0053—37,
we estimated also virial masses, finding respectively M ~
3 10'° My and M ~ 2 1015 M. We have presented strong
evidence for a supercluster or wall at z ~ 0.165, to which
C1 0053—37 belongs.

This research has made use of: DIRA2, devel-
oped by the Astronet Working Group on Database
and Documentation in Bologna, Italy; the NASA/IPAC
Extragalactic Database (NED) which is operated by
the Jet Propulsion Laboratory, California Institute of
Technology, under contract with the National Aeronautics
and Space Administration; the Digitized Sky Surveys
(DSS), which were produced at the Space Telescope
Science Institute under U.S. Government grant NAG W-
2166. The images of these surveys are based on photo-
graphic data obtained using the Oschin Schmidt Telescope
on Palomar Mountain and the UK Schmidt Telescope. The
plates were processed into the present compressed digital
form with the permission of these institutions.
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