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Abstract. The most luminous galaxies in the blue passband have a larger correlation amplitutié gladaxies. They do not

appear to be preferentially located in rich clusters or groups, but a significant fraction of them seem to be in systems which
include fainter members. We present an analysis of fields centered on 18 Very Luminous GMaxies-21) selected from

the Southern Sky Redshift Survey 2, based on new observations and public data of the 2dF Galaxy Redshift Survey; we present
also additional data on a CfA VLG and on Arp 127. We find that all the selected VLGs are physically associated with fainter
companions. Moreover, there is a relation between the VLG morphology (early or late) and the dynamical properties of the
system, which reflects the morphology—density relation. 6 out of the 18 SSRS2 VLGs are early type galaxies: 2 are in the
center of rich Abell clusters with velocity dispersion ~ 600 kms?, and the other 4 are in poor clusters or groups with

o ~ 300. The VLG extracted from the CfA catalog is also an elliptical in a Zwicky cluster. The remaifdraf the sample are
late-type VLGs, generally found in poorer systems with a larger spread in velocity dispersion; fé@nup to~750 kms?.

The low velocity dispersion, late—type VLG dominated systems appear to be analogous to our own Local Group. The possibile
association of VLG systems with dark matter halos with mass comparable to rich groups or clusters, as suggested by the
comparable correlation amplitude, would imply significarffetiences in the galaxy formation process. This work also shows

that observing fields around VLGs represents fiactive way of identifying galaxy systems which are not selected through
other traditional techniques.
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1. Introduction have confirmed the reality of luminosity segregation for galax-
ies more luminous thald*, even if their most luminous galaxies

From the analysis of the Southern Sky Redshift Survey 2qy a correlation amplitude not as high as the SSRS2 VLGs.
(SSRS2, da Costa et al. 1994), we have found that the ampli-

tude of galaxy clustering increases significantly as a function of 1he large value of the VLG correlation function could be
galaxy luminosity, but only wheh > L* (Benoist et al. 1996: explgmed if VLGs_ were in clusters, as originally suggestt_—:td by
see also Willmer et al. 1998): moreover, the analysis of hig|l1-|_am|lton (1984): in this case, most of them should be luminous
order moments shows that the bias is not linear, without a sgjliPticals. However, in our statistical analysis of the SSRS2
nificant dependence on scale (Benoist et al. 1999), analogou¥k&s (Cappi etal. 1998, Paper |) we have shown that the frac-
the bias between clusters and galaxies (Cappi & Maurogordfi@§'s of the diferent morphological types are comparable to
1995). We have also found that the clustering amplitude of t}@ver luminosity samples, and that most of the VLGs are not
most luminous galaxies in the sample, having absolute mag!ich clusters. Only a minority of VLGs were found in known
nitude Mg < —21 (i.e.L > 4L*), which we defined as Very 970ups, but in most cases our visual inspection of_the Digitized
Luminous Galaxies (VLGs), is similar to that of clusters, witfpKy Survey images revealed the presence of fainter compan-
a correlation lengtho ~ 16 h~X Mpc. From the analysis of the i0NS, often with signs of interaction.

2dF Galaxy Redshift Survey (2dFGRS) Norberg et al. (2001) |n fact, if VLGs are neither in clusters nor in rich groups,
they can nevertheless be associated with poorer systems. In bi-

Send gprint requests toA. Cappi, e-mailicappi@bo.astro.it ased galaxy format.ion (Kaiser 1984; Bardeen. et al. 1986) more
* Figures 1, 2 and Appendix B are only available in electronic forfassive halos, which represent rare fluctuations of the matter
athttp://www.edpsciences.org density field, have a larger correlation amplitude. This suggests
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an association of VLGs to high density peaks; the fact that thpsoperties of the systems, while in Sect. 4 we discuss the rela-
are dominant galaxies in poor systems with much fainter galaien between the VLGs and their environment. Our conclusions
ies can have interesting implications, concerning for examgee in Sect. 5. In Appendix A we also discuss Arp 127, a pair
the dficiency of galaxy formation or the overabundance of prédentified in our preliminary selection as possibly including a
dicted subhalos relative to the observed dwarf satellites of #1eG, and in Appendix B we give positions, magnitudes and
Milky Way and M 31 (see e.g. Moore et al. 1999): for this reaedshifts of 2dFGRS galaxies in our VLG systems.
son, it would be useful to have a statistical sample of galaxy
systems similar to our own Local Group.

Unfortunately the properties of poor galaxy systems, es-
pecially those comparable to the Local Group, are not well pefinition of the sample
known. Zabludd & Mulchaey (2000) have studied a sample of

six nearby poor groups, finding evidence for &efient lumi- Three VLGs were selected from our catalogue of VLGs (see
nosity function, with an increasing dwarf to giant galaxy ratigaple 1 in Paper 1), while a fourth galaxy satisfying the VLG
with the mass density of the system. More generally, Zatifudgefinition was selected from the CfA catalogue (see Geller &
& Mulchaey (1998, 2000) have examined the properties pfuchra 1989); the 4 VLG fields were observed at OHP. Other
12 poor groups of galaxies with PSPC images: 9 of them haye v|G fields were extracted from the 2dFGRS public cat-
diffuse X—ray emission and a bright, central elliptical galaxy.alogue, which has an overlap with the SSRS2. While partially
Our approach is complementary, as it selects another clggposed by observational constraints (see below), our selection
of poor systems. In fact, a main problem is the bias on the prggyandom with respect to the VLG properties, and should be
erties of the selected galaxy groups due to the adopted selecigitesentative of the whole sample. In fact, one third of the se-

criteria. A selection algorithm defines a priori the properties @dcted VLGs are early—type galaxies, a fraction consistent with
the systems: well known examples are Abell clusters (Abglat of the total sample published in Paper I.

1958) and Hickson compact groups (Hickson 1982). The intro-
duction of automated methods can give a more objective selec-
tion, but it is obviously impossible to recover a system if onlp, 1. Systems observed at OHP
its most luminous member is present in the original photomet-
ric catalogue. Moreover, the typical friends—of-—friends alggst the Observatoire de Haute—Provence we could observe only
rithms used to select “galaxy groups” require the detection @élaxies ats > —10°, while SSRS2 galaxies are south of
at least three neighbouring galaxies above the limiting magpi~= -2.5°. Among the 12 VLGs in our catalogue which sat-
tude of the catalogue (see e.g. White et al. 1999): this meagtied this declination constraint, we chose three VLGs around
that many groups are classified as “binaries”. It is clear thahich an inspection of DSS images had revealed the presence
the problem becomes critical when going towards poorer apflgalaxies fainter than the VLG but still bright enough to get
more distant systems, with increasing contamination and spuuseful spectrum at the 1.93 m telescope. The selected VLGs
rious detections. are VLG 061, VLG 068 and VLG 074. In order to cover the
Let us take the best example of VLG system, i.e. owhole night, we included also a VLG galaxy selected from the
Local Group, which contains two VLGs: M 31 and our MilkyCfA catalogue (VLG 07165323), and Arp 127, a galaxy we
Way (with respectivelyMy = -212 andMy = -20.9, see had included in a preliminary version of the VLG catalogue but
van den Bergh 1999 and references therein), and is usually cially excluded for its discrepant redshift and the consequent
sidered as a “typical group”. If this is true, it is surely not reuncertainty on its absolute magnitude. This system is presented
flected in group catalogs, for a simple reason: VLGs are rafreAppendix A.
galaxies. For example, the third brightest galaxy of the Local

Group M 33 (with an absolute magnitudé, = —18.9) would Our observations were carried out in 1997 at the 1.93 m

become fainter thamy = 15.5 (i.e. fainter than the limit of 'glescope.mfth the ?rr;relec ﬁpecérograp.h n Iongzslltrr]aode atthe
the SSRS2) already at~ 0.025. Therefore we do not know C2SSegrain focus. The grating dispersion was 260, cor-

if the properties of our Local Group are really “typical”, ani:t:spondmg to-7 A with the 512x 512 pixels of the Tektronix

only looking deeper at VLG fields we can expect to find oth CD.dData re_ductt;]onovv:; ﬂerf(')o\m:ed W|thRIF2(jAEEftcaI|brat|ons
groups similar to our own. were done using the e—Ar lamps. Redshifts were mea-

In order to construct a statistical sample including, amon red withxcsaoin the rvsao package, using 5 star tem-

others, also systems comparable to our Local Group, we hg—l\é%tes and attributing to each galaxy the redshift given by the

. : . : : stfitting template (i.e. the one with the highBgparame-
decided to investigate the environment of the VLGs listed ) .
! Investig Vi SIS tgL see Tonry & Davis 1979). One velocity standard star and

our catalogue defined in Paper I, which represent a volum | th velocit df Hi ob i
limited sample. The first step is to measure redshifts of fainf@pc gaiaxy with velocity measured irom Hi observations were
so observed and used as a check of the zero—point calibra-

galaxies in the field of VLGs and determine the membershi lating th ith bset of ¢ d
and velocity dispersion of the systems: in this paper we discd?én cross—correfating them with a Subset of our spectra an
}th our templates: in both cases, the redshifts were consistent

data concerning the fields of 19 VLGs. In Sect. 2 we define offf.." 1
sample, with the VLG fields we observed at the Observato??’éthm 10 kms™.

de Haute Provence and the selection of galaxies around VLGsPositions and redshifts of the observed galaxies are listed
extracted from the 2dFGRS; Sect. 3 presents the individuaiTable 1.
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Fig. 3. Redshift histograms of the VLG systems witthO redshifts (dashed line: VLG redshift).
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Table 1. Heliocentric redshifts of galaxies in VLG fields.

Iden. RA(J2000) Dec (J2000) V;, (kms?') Error Notes

VLG 061 023042.7 —-02 56 21 5719 31
1 023032.1 -02 53 07 5950 24 Emission lines
2 02 3044.7 —02 53 58 5488 36
3 02 3046.4 -02 57 06 5561 28
4 023047.6 —-02 54 32 5870 20 Emission lines
5 02 3048.9 —02 56 46 5189 91
6 023111.6 —-02 56 35 5847 31m= 1576
7 023021.9 —-02 59 07 12498 56
VLG 068 0325115 —06 10 52 9933 48V =10107m = 1397

MRK 0609 032525.3 —06 08 38 10264 57V = 10236

MRK 0610 0325314 —06 07 43 10408 55V = 10301

VLG 074a 04 08 07.4 —08 49 45 9930 50 NGC 1516A

VLG 074b 04 08 08.2 —08 50 06 9864 45 NGC 1516B
1 04 07 45.3 —08 44 26 10073 37
2 04 07 59.0 —-08 50 24 36482 61
3 04 08 00.3 —08 49 24 46 248 65 ;HOII4959 & 5007
4 04 08 06.4 —08 48 04 36342 101
5 0408 12.1 -0856 11 42342 95
6 0408 21.1 —-08 47 20 36254 45

VLG 0716+5323 07 16 41.2 532309 19069 41m =140,V = 19307, X—ray
1 0716199 532151 137 17 Star
2 07 16 21.2 532159 19048 32
3 07 16 24.4 532137 19573 25
4 07 16 32.0 532345 18330 44
5 07 16 38.1 531538 19781 47
6 07 16 40.0 532223 19904 43
7 07 16 43.1 532255 20522 73
8 07 16 47.9 532245 19066 57
9 07 17 29.2 5324 45 19043 42
2.2. 2dFGRS data cases deserve a more careful study and we will not include

L them in the present work. We simply note here that VLG 075
Part of the SSRS2 region is covered by the 2dFRS (see CO"Fs_Sﬁﬁ a group identified in the Las Campanas Redshift Survey

Pft al. _2001)’ and we searghed for gz_alames around VLG po(Sf’ucker et al. 2000). In the other 15 fields we could obtain at
tions in the presently available public catalogue (the Hloolféast 5 redshifts (reduced to 3 by the Blipping in the case of
catalogué, including more than 102 000 redshifts). VLG 022).

) T_he I|m|t|ng_magn|tl_Jde of the _ZdFGRS ty = 19.45; The images of the fields centered on the selected VLGs
within th? maximum distance defined by the _SSRSZ VLFBO arcmin size ins) were retrieved from the Digitized Sky
volume-limited sample ~0.065), the 2dFGRS is volumeé—g ey and are shown in Figs. 1 and 2. In Appendix B and in
limited atM = —17 (of course the field incompleteness hages available in electronic form we give positions and red-

to be taken into account). . ~ shifts of the 2dFGRS galaxies selected according to the criteria
We selected all galaxies in the 2dFGRS within a project@gfined above.

separation less than 5 Mpc and a velocity dference less
than 1500 km's! with respect to the SSRS2 VLGs. The veIocB
ity cut was chosen to limit foreground and background contam-
ination, but large enough to include also marginal members. ¥¢¢ have calculated the mean redshift and the velocity disper-
also applied a 3= clipping (see e.g. Yahil & Vidal 1977) to the Sion for each VLG system; the main properties are shown in
velocity distribution. The chosen value of the projected radidéble 2, where we list in Col. (1) the VLG number, in Col. (2)
corresponds to one Abell radius and it is also used as a criteridfi VLG morphological type, in Col. (3) the total number of
for determining the Local Group membership (van den Ber@@laxies after applying the 3-clipping and used for measur-
1999). We found data for 19 VLG fields: in 4 cases (VLG 00309 the mean redshift and velocity dispersion, in Col. (4) the
VLG 008, VLG 054, VLG 075) we could retrieve only one redmean heliocentric redshift with its error, in Col. (5) the veloc-
shift (in addition to the VLG) with our selection limits. Suchty dispersion, in Col. (6) the system type, when available from
the literature.

! Electronically available at the address With respect to the known systems listed in Table 2 of

http://msowww.anu.edu.au/2dFGRS/Public/main.html our Paper |, we could associate other 8 VLGs to galaxy

Properties of the VLG systems




A. Cappi et al.: Nature and Environment of VLGs 909

systems, and increase the number of measured velocity disper-VLG 045 is a spiral classified in our original catalog as an
sions: in fact only VLG 086 (in an Hickson compact group) and “isolated” galaxy, as no known system was found in the
VLG 108 (in the ACO cluster A4038) had already an estimate literature. Within the search radius we have found other
of the velocity dispersion. 20 2dFGRS galaxies, and only one of them was rejected by

In Fig. 3 we show the velocity histograms of the systems the 3o clipping algorithm. The velocity histogram presents
with at least 10 measured redshifts. The redshift of the VLG is & well defined peak, with 4 galaxies in the background. The
indicated by a dashed line. velocity dispersion of the systemist60 kms?. All these

From Table 2, and also taking into account the 4 VLGs not 9alaxies are much fainter than the VLG, which has an ap-
included in this selection, it appears that all VLGs have com- parent magnltud.e of 186: the second_brlghtest galaxy has
panions. This is not so surprising, given the known correlation by - 16.66, while the otherg are famtgr than = .17' .
between galaxies, and confirms the idea that there are no truIyN_O_tlce hOVV_eV_er that_ the_se fainter galaxies have still a sig-
“isolated” galaxies. Moreover, it is quite striking that in the lit- nificant intrinsic luminosity: the second member has an ab-

erature 6 out of the 18 SSRS2 VLGs were not associated to SOt ma_gmtude brighter thad". .

any system, while other 3 were classified simply as binaries: VLG 048is an St.)c galaxy member of a known binary sys-
for example, VLG 048 belongs to a system for which we could €M: however, with the 2dFGRS data we have 20 galaxy
collect 15 new redshifts from the 2dFGRS. Such a high number '€dshifts for this system. The velocity histogram shows a
of nearby galaxy systems which were not previously identified Main Peak including the VLG, and a secondary peak in the

neither in the optical nor in the X—ray reminds us how poorly

known the low—mass end of galaxy systems is. Therefore it is
interesting to examine in more detail the nature and environ-

ment in which VLGs are found. In the following, we briefly

describe the main properties of the selected VLGs and their

systems.

background.

VLG 053 is an SO galaxy previously not associated to a
known system, but looking at the Digital Sky Survey image

we had identified a few other bright galaxies. We can now
confirm the reality of a group, with other 32 2dFGRS galax-

ies: its velocity histogram is consistent with a Gaussian dis-
tribution, with a velocity dispersion 0360 kms?.

— VLG 061 is a large spiral galaxy, and also in this case,

— VLG 014 is an Shc spiral in a known triplet, which ap-
pears to be in a larger system: including the information
from the 2dFGRS, we have a total of 14 galaxies with red-
shift. The 3¢ clipping algorithm does not exclude any of

while it was not associated to any known group or clus-
ter, we had identified many fainter galaxies in the field; 6
of them were selected and observed at OHP, and their red
shifts were found to be comparable to that of the VLG. The

these galaxies, but 5 of them are apparently in foreground velocity dispersion of the system 48800 km s*. Galaxy 1

and background, contributing to the formally large veloc-
ity dispersion of the syster, 750 km s*; when consider-
ing only the central 9 galaxies (which include the VLG)
concentrated at ~ 0.04, the velocity dispersion is only

~120 kms?, -

— VLG 022 is an SO in a known compact group, SCG55,
identified with an automated algorithm by Prandoni et al.
(1997). Five galaxies are within 1151 Mpc in projected
distance and 1500 kmsin velocity from the VLG, but
two are excluded by thes3clipping.

— VLG 031, a D galaxy, is the dominant galaxy of A151. In
our selection there is only another VLG (VLG108) associ-

ated to arich Abell cluster. The VLG redshiftis at the center

of the velocity distribution, which is regular and consistent

with a Gaussian. For this system we measure a velocity dis-

persiono ~ 720 kms?.

— VLG 040 s a spiral in a system with a relatively large ve-
locity dispersion (more than 700 km'$; however, the ve-
locity histogram shows that this value is probabffeated
by foreground galaxies. The VLG is in the concentration at
z~ 0.043.

— VLG 043 is an Sb galaxy previously not associated to
a known system; now we have identified a group with

15 galaxies having measured redshifts, and a velocity dis-

persion 0~470 km s*. The velocity histogram is not sym-
metric, with two galaxies which could be in the foreground,
having a velocity dference of about 1100 km’s with
respect to the cluster mean.

(see Table 1) has a bright HIl region outside the nucleus;
in its spectrum we have detecteg kh emission, the two
[Oll1] lines at 4959 and 5007 A, Fland [NII] lines (while
[Ol]3727 is outside our spectral range).

VLG 068 was already known to be in a group: we could
only measure the redshifts of the three main components.
However, we show this system as a further example of how
different can be the environment of a VLG from that of
a typical cluster. The main companions of the VLG are
two Markarian galaxies, already known in the literature.
MRK 609 is a Seyfert 1.8, with prominent emission lines
(Hg, [Olll] and H,).

VLG 069 is a peculiar spiral galaxy in interaction in a bi-
nary system. Its redshift is quite precise, having been mea-
sured also in Bl. From the 2dFGRS we have obtained a few
other redshifts, but there is some problem with the iden-
tification of the binary. At the position of the VLG, the
2dFGRS gives a galaxy with a redshift consistent with the
SSRS2, but the magnitude is significantly underestimated.
We have keptthe SSRS2 measure in the table. The 2dFGRS
gives also the redshift of a second nearby galaxy, with coor-
dinate approximately corresponding to the center of the bi-
nary system and a bright magnitude (14.09). It could corre-
spond to the companion of the VLG, and we have included
itin our table. In conclusion, 8 galaxies are now included as
members of the group after the3-<lipping. This system
has a relatively low velocity dispersion (160 knt)s
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Table 2. Properties of the VLG systems.
Ident. Type N, z o (kms?t) System Type

14 Sbc 14 ®389+ 0.0007 74724 Triplet
22 SO 3 00570+ 0.0003 137+ 66 SCG55
31 D 15 00536+ 0.0007 720718 A151
40 S 10 00403+ 0.0008 72438
43 Sb 15 0567+ 0.0004 468113 —
45 S 21 00572+ 0.0004 4647737 —
48 Sbc 20 (@M584+ 0.0003 37882 Binary
53 SO 33 @575+ 0.0002 36057 —
61 SB(rs)c 7 (M193+ 0.0004 3187 —
68 SSyl 3 (M340+ 0.0004 236+ 99 SSRS2 group
69 SB(s)bp 8 (M376+ 0.0002 1587,  Binary
74 S 3 00332+ 0.0003 104+ 56 Binary
83 E 31 00580+ 0.0002 31973 S0983
86 SB(s)bcp:Sy 37 .0231+0.0004 66975 HCG91
93 Sb 15 0566+ 0.0005 55033 —
94  SAB(rs)p 39 (M336+ 0.0002 4135 EDCC155

108 cD 114 @297+ 0.0002 65940  A4038

109 E 13 00492+ 0.0003 2978 S1155

VLGN 0716+5323 E 9 00645+ 0.0007 60923 71261

— VLG 074isinfact a pair of interacting galaxies (NGC 1516 VLG center. It might be identified with the VLG or alterna-

A & B), also detected by IRAS. The redshift was measured
by Strauss et al. (1992), attributing the coordinates to the

center of the pair. These coordinates and redshifts were in-

cluded in the SSRS2 and in our VLG catalog. It is possible
that the magnitude of the brightest member was not cor-
rectly estimated, given the proximity of the two galaxies.
We have measured the redshifts of both, whicfiediby
less than 100 knT$ (see Table 1). A third galaxy among

tively with the SBO interacting with the VLG.

VLG 093 is an Sb in a field for which we have now 15
redshifts. The 3¢ clipping does not exclude any of these
galaxies; however, the histogram is asymmetric, and the
VLG, not present in the 2dFGRS catalogue, is in the first
velocity bin, while the peak is in the last bin (the veloc-
ity difference is~1500 km s?). Therefore we can conclude
that there is a group in the field, but it is not clear if it is

those we have observed belongs to the system, while thereally associated with the VLG.

other, fainter galaxies in the field are in the background;
with a concentration a ~ 0.121.

VLG 083is an elliptical galaxy within 0.5 arcmin from the
center of the poor Abell cluster S0983. In this field we have
found other 30 2dFGRS galaxies: the velocity dispersion of
the system is-320 kms®. -
VLG 086 is a Seyfert galaxy in a Hickson Compact Group
(HCG91). The VLG is in interaction with a nearby SBO.
This group is quite rich: 37 galaxies have measured red-
shifts and none of them is rejected by theo3<lip-
ping algorithm, giving a quite large velocity dispersion
of ~670 kms?. However, there is a well defined central
peak atz ~ 0.023, which corresponds to the mean red-
shift of the system and also to the redshift of the VLG.
This should probably be considered as the main group.
Note that we have excluded from our analysis a 2dFGRS
galaxy, identified in the NASA Extragalactic Database as-
2dFGRS S1757138, with coordinates £ 22"09"07.45,

§ = —27°4822.8"), near to —but not coincident with— the

VLG 094 is a peculiar spiral in a poor cluster listed in the
EdinburghiDurham Cluster Catalog (EDCC155; Lumsden
et al. 1992). The redshift of the VLG is comparable to the
average redshift and is near the velocity peak. The velocity
dispersiong ~ 410 kms?, is quite typical of a rich group.
VLG 108is the cD galaxy in the Abell cluster A4038. The
usually quoted velocity dispersion of this cluster is larger
(~882 kms? in Struble & Rood 1999) than our estimate
of ~660 km s®. However, as shown by Fadda et al. (1996),
this apparently regular cluster has twdfdient peaks in
velocity (the two peaks can also be seen in our velocity
histogram, see Fig. 3). Our velocity dispersion is in excel-
lent agreement with the X—ray temperatlk€,= 3.31 keV
(Finoguenov et al. 2001); for example, using the Lubin &
Bahcall empirical relation (1993)r = 10%52(kT)%, we
would expectr ~ 679 kms?.

VLG 109 is an elliptical VLG in the poor cluster S1155,
which has a velocity dispersion comparable to S0983 (see
VLG083),~300 kms?.
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— VLG 0716+5323 which we selected from the CfA cata- 06

.

log, is another example of an early—type VLG. It is in a ;
Zwicky cluster (21261), with an extended X-ray emission os .
centered at 0.5 arcmin from the VLG. This cluster, detected
by the Einstein satellite, is also included in the ROSAT
Brightest Cluster Sample (Ebeling et al. 1998), with a lu->* | |
minosity Lx = 0.81x 10* ergss. For this cluster there wasg | ]
no previous measured redshift except for the VLG (Gregoﬁyn.s - B
& Burns 1982). At OHP we could measure the redshifts &f
9 galaxies, VLG included. The resulting velocity dispersion %
of the system¢g = 609 km s?, is typical of a poor cluster.
The agreement of the velocity dispersion with the cluster T
temperaturekT = 2.8 keV (Ebeling et al. 1998), is excel- o1 - % - B
lent: from the Lubin & Bahcall (1993) fit we would expect
o =614 kms?. % | | | |
-22 -21 -20 -19 -18 -17

M

4. The relation between VLGs and their
environment Fig. 4. Normalized luminosity function of systems with an early

type VLG (red squares) and a late type VLG (blue triangles), with

In Paper | we have shown that the correlation function of VLGvissonian & error bars.
approaches that of clusters. Various galaxies discussed above
(VLG 045, VLG 048, VLG 053) are within the Pisces—Cetus
Supercluster, which appears as a prominent feature near ififéuding an early type VLG (one SO and two ellipticals) have
limiting depth of the SSRS2 volume—limited sample of VLG¥elocity dispersions in the range 300-350 krh &and might be
(the presence of this structure might explain the excess of gfsidered the low—mass end of galaxy clusters. The remain-
VLG correlation amplitude measured in the SSRS2 with ré2d SO in the sample is in a compact group with a small velocity
spect to the 2dFGRS). The Pisces—Cetus supercluster is Wigpersion {140 kms?).
traced by Abell and ACO clusters (Tully 1986), but none of The systems dominated by a spiral VLG have a large
our VLGs is a member of those clusters. The VLG correlatigipread in velocity dispersion: but as we have seen from the
function is large because VLGs trace large—scale fluctuatiorocity histograms, those with the largest velocity dispersions
just as clusters do, not because they are in rich clusters. ~ (~700kms?), VLG 014, VLG 040 and VLG 086, are probably

Another interesting issue is the luminosity function of thaffected by field contamination. Moreover, for these systems no
VLG systems. In principle, merging should have played a mgxtended X—ray emission is reported in the on—line databases.
jor role in the formation of the elliptical VLGs, and the lu-  Within the limits of the small statistics and lack of com-
minosity function of the associated system might bgedént pleteness, we can conclude that VLGs are in a qualitative
from those dominated by a spiral VLG. As a preliminary tesggreement with the morphology—density relation: in clusters
we have estimated the composite luminosity functions of eagyad rich groups we find only early type VLGs, while among
and late VLG dominated systems, excluding both rich clusteggstems originally classified as binaries or triplets, and those
and systems with probable field contamination. In this rougyith the lowest velocity dispersions (with the exception of the
comparison, we assume that selectiffieets are the same forS0 VLG 022) the VLG is a late-type.
the two types of systems. We have normalized numbers to The nearby systems we have observed at OHP have lower
the total number of galaxies in the two samples (66 for spielocity dispersions, and have probably also a lower richness
ral VLG and 71 for elliptical VLG systems). In deriving absobut the limiting apparent magnitude is also brighter for these
lute magnitudes, we applied the meame correction formula systems. The system more similar to our own Local Group is
K = 0.03z/(0.01 + Z*) adopted by Norberg et al. (2001); athe one associated to VLG 069. It has 10 galaxies with mea-
the distances of SSRS2 VLGs (0.05), it is consistent with sured redshifts aniflg < —15.5: even if this is still not a com-
the correction adopted for the SSRS2 (da Costa et al. 19pkgte sample, the number is comparable to the Local Group,
K = 32). As apparent from Fig. 4, taking into account the smaiVhere we find 10 galaxies withy < -155. VLG 069 is the
number of objects in our samples we cannot find significant difiain member of a binary system, as Andromeda and the Milky
ferences between the two luminosity functiondte= —17,the Way; moreover, the VLG 069 system has also a relatively low
absolute limiting magnitude at which galaxies around SSR8glocity dispersiong ~ 160 km s?, still somewhat higher than
VLGs could still be detected in the 2dFGRS. the velocity dispersion of the Local Group,= 61+ 8 kms*

There is however a fierence when looking at the morphol{van den Bergh 1999, 2000), which is indeed lower than the
ogy of the central VLG and the velocity dispersion of the asbserved range of our VLG systems. However, our observa-
sociated system. It is not surprising that the VLGs which ati@nal errors would not allow us to measure accurately such a
at the center of clusters are giant ellipticals; these clusters héma velocity dispersion.
o ~ 600 kms?! and an associated X—ray emission at a temper- Our optical classification of VLG systems can be com-
ature consistent with their velocity dispersion. Other 3 systempared to the X—ray based classification of galaxy groups by
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Zabluddf & Mulchaey (1998), who distinguish groups withGiuricin et al. (2001) have analysed the Nearby Optical Galaxy
a bright, central elliptical galaxy and smooth X-ray emissicgample, finding a similar trend for the luminosity segregation,
from the hot IGM, and groups without X-ray emission, and that only 10% of their VLGs reside in clusters; they also
few bright late—type galaxies with fainter members, like odind that, while the fraction of very luminous early—type galax-
Local Group. Our systems with an early—type VLG have geies is larger than the corresponding fraction for the total sample,
erally velocity dispersion and richness comparable to the viélis still only 29%, less than than the fraction of Scd galaxies
ues found by ZM98 for their 9 poor groups withfidise X— (39%). Moreover, from the analysis of the 2dFGRS Norberg
ray emission. They also find that the 3 groups without X—ragt al. (2002) confirm that “luminosity, and not type, is the dom-
emission have a lower number of members, which seems dlsant factor in determining how the clustering strength of the
consistent with what we find. Zablufig2000) has suggestedwhole galaxy population varies with luminosity”.
the possibile existence of a third class of groups in a transition The amount of mass associated to VLG systems is still an
phase, but it has still to be demonstrated that tifEedinces open question. For example, the lower correlation amplitude
between the two classes might be due to evolution insteadf@f VLGs found in the 2dFGRS would indicate that VLGs are
their different formation processes. associated to dark halos less massive than typical halo clus-
ters. The increase in local overdensity of galaxies around VLGs
should also be better determined. In a recent paper Hogg et al.
(2003) analyse the Sloan Digital Sky Survey and find the in-
The number density of galaxies is dominated by faint, smatlguing results that blue luminous galaxies with< 3L* are
systems. As an example, let us assume a Schechter luminasity apparently found in overdensities, but VLGs have even
function with Mp, = -196,a = -1.22 andg* = 0.02 (Zucca larger luminosities.
et al. 2000). The fraction of galaxies brighter tHanis in fact Therefore only further and deeper observations devoted to
less than 2% of all galaxies withl,, < —125. The bright- the detailed study of VLGs, determining the luminosity func-
est galaxies wittMp, < —21 are only 3 out of 10 000. Amongtion of these systems and the dynamics of satellites around the
these galaxies, we find M 31 and probably the Milky Way (s&#_Gs, together with observations in redder passbands (more
e.g. van den Berg 1999), which are therefore not typical galaxpresentative of the mass of the systems) will shed more light
ies, but very special systems. Nevertheless, when looking at ¢ftethe properties of VLGs and their environment, and their im-
luminosity (mass) density, the contribution of Very Luminougplications for galaxy formation and evolution.
Galaxies (VLGs) withMg < —21 to the luminosity density in-
creases to 1.6% and that bF. galaxies to nearly 30%. VLGs AcknowledgementsThis work has been partially supported by the
are extremely interesting from the point of view of galaxy foralian Space Agency grants ASI-I-R-105-00 and ASI-I-R-037-01,
mation and large—scale structure. They are visible at large digd by the Italian Ministery (MIUR) grant COFIN2001 “Clusters and
tances Dmax ~ 170h™1 Mpc at the limiting magnitude of the groups of galaxies: the interplay between dark and baryonic matter”.
SSRS2mg = 15.5) and their distribution is biased with respecWe thanl_< the referee, Florence Durret, for her careful reading of the
to galaxies of lower luminosity. manuscript and useful comments.

There is a common misconception according to which op-
tically very luminous galaxies smlalec.ted with a large _Co”elatiql(bpendix A: The discrepant redshift of Arp 127
amplitude are early—type galaxies in clusters. In this work we
have shown that, at least choosing galaxies in the blue pakge Arp 127 pair (Arp 1966) is made by NGC 0191, a spi-
band, this is not the case. We have presented our observatighslassified as SAB(rs)c: pec, and IC 1563, an SO pec sp.
and 2dFGRS data concerning fields centered on SSRS2 VL@&ghird, more compact object is seen among the two galax-
we have found clear evidence that VLGs are the brightest meigs (see Fig. A.1). According to the literature, the redshifts of
bers of galaxy systems which can escape standard group fiNGC 0191 and IC 1563 are respectively 5065+ 141 kms?
ing methods, except of course for the minority of early—typandv = 13652+ 141 kms? (Huchra et al. 1993), a surpris-
VLGs in rich groups or clusters. VLGs have clustering propeiRg difference given the apparent signs of interactions; for this
ties similar to clusters, but most of them are in systems witeason IC 1563 was not included in our final catalogue, even
a galaxy population comparable to loose groups, and soih@ccording to the quoted redshift and the apparent magnitude
of them are probably comparable to our Local Group. THg = 14.74) it should be considered a VLG.
large correlation amplitude suggests that VLGs are in high den- Our measurements for NGC 0191 and IC 1563 are reported
sity regions; most of them, being spirals, cannot have accretedlable A.1, and show that there is no discrepancy: the bi-
more than a few percent of their mass through major memgry system Arp 127 is &~ 6150 km s, and the two galax-
ing episodes (@th & Ostriker 1992), so we have to supposés have a velocity dierence of only~60 kms?! —, i.e. they
that these systems already formed with a large, central mhave the same velocity taking into account the errors. These
sive galaxy and low mass companions. On the other hand, the galaxies are clearly interacting, as shown by the tidal dis-
merging of two late—type VLGs could evolve into an early typ@rtion in NGC 0191.
system, analogously to what was suggested for poor groups byWe suggest that the redshift of 13 652 kr should be at-
Zabluddf & Mulchaey (2000). tributed to the round object between the two galaxies. In fact

Other recent works appear to confirm the general propertigsers et al. (1991) report that value for the redshift giving the
of VLGs which we have found from the analysis of the SSRS2oordinates of the round object, but identify it as IC 1563, while

5. Discussion and conclusions
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Table A.1. Heliocentric redshifts of galaxies in Arp 127.

Iden. RA(2000) Dec (2000) V; (kms?) Error B; Notes
NGCO0191 003859.3 —09 0009 6076 32 12.5[13.68]
IC1563 003900.2 —-09 0053 6138 39 14.74[14.39]
0039-0931 003902.0 —-090031 13652 141
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VLGO061: finding chart. VLGO068: finding chart

VLGO074: finding chart.

Fig. 1. Finding charts of the VLG fields observed at OHP (the scale is approximatefyd3BG&quare arcmin).
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VLGO14 - _ VLG022

VLGO031 _ o VLGO40

Fig. 2. Finding charts of the VLG fields selected from the 2dFGRS (the scale is approximatelg@8guare arcmin).
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Appendix B: 2dFGRS data

In the following tables we list the 2dFGRS galaxies which we
have selected as members of VLG systems. We give in Col. (1)
our identification number, in Cols. (2) and (3) respectively right
ascension and declination, in Col. (4) themagnitude, and in
Col. (5) the redshift.

We have listed the 2dFGRS data on the VLG when avail-
able, otherwise we have reported the SSRS2 data.

We could compare magnitudes and redshifts of the 2dF-
GRS and SSRS2 for 5 VLGs with 2dFGRS data (VLG 014,
VLG 022, VLG 043, VLG 045, VLG 048, VLG 109): we find
an average velocity ffierence< V(2dF) - V(SSR®) >=
118 km st with an rms of 155 km¥ and an average magni-
tude diference< b;(2dF)-mg(S SR) > = 0.20, with an rms
of 0.46. The magnitude fierence is consistent with the 0.2
zero—point shift expected between the blue magnitudes of the
SSRS2 (Alonso et al. 1993, 1994; da Costa et al. 1994) and the
APM b; magnitudes on which the 2dFGRS is based (Maddox
et al. 1990, 1990, 1996). Note that for bright galaxies, magni-
tudes are not very precise: the ARM magnitudes have a pre-
cision of 0.2 in the range 17-19.5 but are significanfigeted
by saturation at magnitudes brighter thlan = 16 (Norberg
et al. 2002).
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Table B.1.VLG 014 system.

lden. RA (J2000) DEC (J2000) by  Redshift
1 00491658 -271502.3 17.04 0.03514
2 00493212 -274000.1 1814 0.04093
3 00494562 -2745152  16.65 0.04012
4 00495781 -265511.7 18.86 0.04342
5 005020.18 -274736.3 17.41 0.03942
6 00502156 -2737155 1874 0.04076
7 00510374 -274106.2 17.43 0.03996
8 005127.98 -2738245  16.89 0.04005
9 005215.02 -271941.4 1517 0.03983 VLGO14

10 00521558 -270135.9 18.13 0.03534
11 005215.64 -272058.1 15.62 0.04005
13 00522552 -265917.6 16.96 0.03553
13 005240.97 -271551.2 18.21 0.03498
14 00531123 -264731.7 19.32 0.03946

Table B.2.VLG 022 system.

lden. RA (J2000) DEC (J2000) by,  Redshift
1 00585233 -281811.9 1564 005753 VLG022
2 005855.81 -281930.2 1653 0.05703
3 01005893 -282139.9 19.28 0.05640

Table B.3.VLG 031 system.

Iden. RA (J2000) DEC (J2000) b,  Redshift
1 010717.22 -1504480 1855 0.05560
2 01074181 -145456.7 18.06 0.05044
3 010809.82 -151218.7  17.13 0.05197
4 010816.05 -145207.8 17.05 0.05272
5 010830.64 -145704.7 16.07 0.05112
6 01083240 -1503104 1821 0.05184
7 01083244 -150854.6 1826 0.05371
8 010850.70 -152432.2 14.36 0.05326 VLGO31; datafrom SSRS2

9 010940.52 -145550.5 17.47 0.05813
10 01101595 -151817.3 17.28 0.05563
11 011020.67 -151808.1 17.44 0.05439
12 01102168 -151522.1 18.09 0.05634
13 011025.17 -151524.8 15.39 0.05666
14 011026.38 -151857.4 17.59 0.05309
15 011027.46 -150643.1 17.58 0.04893

Table B.4.VLG 040 system.

lden. RA (J2000) DEC (J2000) b,  Redshift

1 013740.78 -283701.9 16.83 0.04254
2 01382037 -2838585  17.61 0.04307
3 01384039 -285717.6 19.23 0.04067
4 01385646 -283508.7 18.96 0.04261
5 013859.71 -283421.2 14.64 0.04212 VLG040; data from SSRS2
6 01392129 -290042.2 17.28 0.04205
7 014107.26 -290742.7 1816 0.03683
8 01414760 -2812264  19.37 0.03812
9 01414865 -283128.7 17.00 0.03724

10 01415543 -283253.0 15.77 0.03768




Table B.5.VLG 043 system.

Table B.6.VLG 045 system.
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lden. RA(J2000) DEC (J2000) b;  Redshift
1 01384444 2750474 1650 0.05666
2 013917.85 -2749050 17.17 0.05702
3 01392151 -274847.1 19.21 0.05596
4 01393650 -282541.6 19.14 0.05888
5 01395104 -274851.9 19.00 0.05674
6 013957.12 -275721.7 15.63 0.05640 VLG043
7 014003.08 -275904.0 18.05 0.05652
8 014031.09 -280436.2 19.14 0.05924
9 014039.96 -272858.6  18.82 0.05372
10 01405541 -274940.2 1862 0.05915
11 014130.07 -274631.8 1752 0.05704
12 01413709 -274533.0 1861 0.05658
13 01414211 -274018.1  17.03 0.05687
14 01414435 -280723.1  19.43 0.05319
15 014219.91 -275936.8 1875 0.05674
lden. RA (J2000) DEC (J2000) b,  Redshift
1 01480203 -284930.2 19.00 0.05580
2 01483765 -290318.1 1834 0.06024
3 01490027 -283628.9  17.32 0.05612
4 014905.17 -283357.5  17.00 0.05547
5 01491219 -283710.2 18.86 0.05607
6 01492226 -2857384  18.04 0.05604
7 01494019 -291521.7  19.04 0.05552
8 01500555 -284954.0 1856 0.05576
9 01500699 -284917.0 18.36 0.05756
10 01500849 -284546.1  18.20 0.05769
11 015014.15 -285218.0 14.96 0.05759 VLG045
12 01502074 -290532.0 18.83 0.05736
13 01504356 -285856.4  17.04 0.05606
14 01504460 -291110.0 17.92 0.06084
15 01510056 -285427.9  16.66 0.05802
16 015101.84 -2915359  18.64 0.05592
17 015104.92 -285950.8  19.41 0.05723
18 015111.10 -285442.2 17.54 0.05622
19 01513285 -282932.6 18.04 0.05681
20 01513500 -285542.8  18.70 0.06092
21 01513992 -283014.8 19.09 0.05707




Table B.7.VLG 048 system.
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Iden. RA(J2000) DEC (J2000) b; Redshift
1 015313.63 -275433.2 19.06 0.05883
2 015316.97 -274932.7 17.14 0.06007
3 015334.87 -283407.0 17.54 0.05741
4 015355.02 -281437.4 19.32 0.05816
5 01541190 -282302.1 17.01 0.05745
6 01541278 -275157.1 16.90 0.06024
7 01541311 -275219.7 17.94 0.05717
8 015426.25 -274743.0 18.43 0.06103
9 015427.30 -275108.0 19.30 0.06021
10 015429.09 -2827224 17.76  0.05686
11 015439.87 -275920.8 18.40 0.06010
12 015441.67 -281010.2 19.31 0.05614
13 015448.16 -281145.5 19.13 0.05954
14 015448.72 -280856.8 15.66 0.05726 VLGO048
15 015503.18 -281257.9 18.96 0.05750
16 015509.03 -274135.3 19.45 0.05734
17 01551556 -281137.6 18.81 0.05818
18 015539.26 -275356.5 19.10 0.05897
19 01554942 -280013.2 17.53 0.05813
20 015635.77 -275539.7 19.32  0.05789
Table B.8.VLG 053 system.
Iden. RA (J2000) DEC (J2000) b, Redshift
1 02112559 -264951.0 17.93 0.05572
2 021148.77 -263524.5 18.28 0.05744
3 021207.18 -264618.8 16.03 0.05566
4 021207.92 -264938.9 17.72  0.05555
5 02122764 -263818.4 18.76  0.05903
6 021236.11 -263003.9 17.25 0.05513
7 021236.71 -263829.8 18.46 0.05650
8 021240.02 -262911.6 18.10 0.05770
9 021240.28 -264521.8 19.04 0.05890
10 021243.66 -260950.9 17.70 0.05882
11 02124445 -262728.1 19.16 0.05765
12 021249.00 -262735.0 15.16 0.05695 VLGO053; data from SSRS2
13 021251.77 -262439.8 18.56 0.05715
14 021252.89 -264758.4 15.15 0.05634
15 021253.46 -263942.3 18.70 0.05724
16 021254.13 -262520.2 17.02 0.05721
17 021257.90 -264224.9 18.37 0.05536
18 021304.47 -264004.4 18.56 0.05652
19 021308.44 -263011.9 18.62 0.05749
20 021327.83 -264841.7 18.38 0.05891
21 021331.14 -262539.3 19.21 0.05916
22 021335.09 -263447.2 17.00 0.05752
23 021338.35 -265023.4 19.34 0.05890
24 02134541 -264917.1 18.78 0.05958
25 021346.08 -264612.7 17.96 0.05881
26 021402.66 -262738.3 16.82 0.05832
27 021406.69 -263121.9 18.30 0.05605
28 021407.28 -2629434 18.80 0.05658
29 02142241 -263948.9 16.69 0.05909
30 021433.71 -262802.9 18.24 0.05676
31 021446.39 -263514.0 18.70 0.05941
32 021451.04 -263937.1 15.77 0.05784
33 021458.37 -261618.9 18.87 0.05661
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Table B.9.VLG 069 system.
Iden. RA (J2000) DEC (J2000) b;  Redshift
1 032913.06 -280747.8 19.37 0.03771
2 032920.35 -280910.5 18.78 0.03778
3 032920.92 -280800.9 14.22 0.03773
4 032932.13 -280935.4 16.55 0.03818
5 032956.13 -284614.5 14.09 0.03647 companion of the VLG?
6 032956.79 -284629.8 13.95 0.03687 VLGO069; data from SSRS2
7 032958.84 -284335.5 15.23 0.03830
8 03301198 -285949.0 19.20 0.03778
Table B.10.VLG 083 system.
Iden. RA (J2000) DEC (J2000) b;  Redshift
1 21584419 -190508.0 17.22 0.05913
2 215849.05 -190946.3 18.51 0.05877
3 215855.66 -190313.7 19.04 0.05817
4 215857.89 -192014.5 17.03 0.05751
5 215910.30 -191713.3 17.78 0.05682
6 215910.32 -1924235 18.91 0.05777
7 215919.18 -192253.1 15.76 0.05814
8 21593149 -190659.1 18.34 0.05715
9 215936.35 -192203.7 18.45 0.05788
10 215940.51 -191040.1 18.32 0.05752
11 215943.73 -191626.5 19.16  0.05901
12 215948.86 -192001.8 18.14 0.05814
13 21595295 -190450.0 18.70 0.05691
14 215956.81 -19 06 06.6 19.01 0.05808
15 220004.31 -190958.3 19.18 0.05778
16 22000540 -191216.0 15.48 0.05858 VLGO083; data from SSRS2
17 220007.52 -191238.5 17.93 0.05731
18 220010.74 -190248.0 18.20 0.05872
19 220013.16 -185012.4 19.19 0.05848
20 22002242 -184314.8 18.99 0.05777
21 220024.22 -190911.0 16.90 0.05830
22 220049.05 -190057.6 17.65 0.05588
23 220055.20 -191958.5 18.74 0.05701
24 220056.22 -190911.8 19.15 0.05646
25 220104.69 -190104.6 16.84 0.05713
26 22012862 -192353.1 17.34 0.05860
27 22013480 -192641.1 18.37 0.05715
28 220143.74 -191919.4 17.46 0.05709
29 220156.98 -1922549 17.99 0.05755
30 220205.65 -192345.2 17.24 0.05694
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Table B.11.VLG 086 system.
iden. RA (J2000) DEC (J2000) b;  Redshift
1 22033855 -275832.7 18.02 0.02329
2 22034179 -275607.2 15.03 0.02014
3 220345.74 -274752.5 15.50 0.02327
4 220354.11 -275130.5 19.14 0.02155
5 22040325 -272938.5 16.18 0.02316
6 220457.79 -280518.4 19.01 0.02291
7 220614.11 -275714.8 14.32  0.02400
8 22062129 -273522.0 17.69 0.02014
9 220634.06 -275930.8 14.99 0.02287
10 220636.75 -274805.3 18.89 0.02312
11 220638.17 -275724.7 17.65 0.02331
12 220727.04 -275534.9 18.67 0.02309
13 220733.04 -274451.8 18.98 0.02066
14 220757.11 -281501.2 16.43 0.02593
15 220812.28 -270556.1 16.83 0.01956
16 220826.36 -281307.7 19.21 0.02689
17 220833.09 -275612.1 18.88 0.02331
18 220850.20 -265405.3 18.25 0.01885
19 22090745 -274822.8 14.19 0.02298
20 220907.68 -274834.1 13.05 0.02279 VLGO086; data from SSRS2
21 220913.08 -273403.9 15.70 0.02352
22 220914.08 -274657.1 14.66 0.02431
23 220914.28 -272411.8 14.98 0.02373
24 220916.29 -274350.0 15.09 0.02398
25 220938.77 -273318.2 19.00 0.02481
26 220943.74 -273556.1 18.48 0.02359
27 220947.10 -265302.7 18.91 0.02141
28 220950.52 -273206.0 15.18 0.02450
29 22095215 -273753.8 19.03 0.02586
30 22115269 -271845.2 19.15 0.02410
31 22122097 -272917.1 15.93 0.02374
32 221229.62 -275417.8 18.65 0.02740
33 221323.04 -275601.9 18.34 0.02404
34 22132352 -271310.6 14.00 0.02375
35 22132877 -280717.6 19.05 0.02691
36 221356.58 -273031.3 17.21 0.01765
37 22143941 -272752.0 13.97 0.01789
Table B.12.VLG 093 system.
iden. RA (J2000) DEC (J2000) b,  Redshift
1 22294557 -302830.1 18.88 0.05894
2 222949.89 -3012249 18.62 0.05316
3 222950.60 -303102.9 14.73 0.05356 VLG093; data from SSRS2
4 22295577 -303239.7 18.06 0.05389
5 22301121 -302119.5 19.32 0.05700
6 223015.05 -304703.4 18.35 0.05868
7 223017.94 -304442.8 17.93 0.05788
8 223021.04 -305148.2 19.14 0.05832
9 223023.39 -304056.3 18.69 0.05686
10 22302991 -305931.5 18.07 0.05709
11 223036.86 -301637.8 19.21 0.05513
12 223037.17 -303741.3 17.81 0.05815
13 223041.06 -302609.7 18.83 0.05492
14 223050.02 -302401.5 19.06 0.05778
15 22310216 -304312.8 18.28 0.05793
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Table B.13.VLG 094 system.
lden. RA (J2000) DEC (J2000) b,  Redshift
1 22293648 -250138.5 17.52 0.03260
2 22294208 -252731.0 19.13 0.03231
3 223004.41 -245905.2 17.98 0.03186
4 223007.11 -245822.4 14.56 0.03116
5 223012.09 -251847.6 19.25 0.03302
6 22302382 -252810.0 18.24 0.03317
7 22303588 -243656.9 17.77 0.03363
8 223044.70 -254314.6 18.85 0.03620
9 223057.29 -251045.9 15.75 0.03384
10 223102.76 -252034.8 15.12  0.03296
11 223117.61 -245807.8 19.26 0.03129
12 22311797 -244358.5 15.98 0.03410
13 223127.37 -251541.5 18.41 0.03502
14 223131.09 -255313.0 15.03 0.03458
15 22313205 -2525129 15.79 0.03376
16 223141.06 -251336.6 16.67 0.03378
17 22314166 -253021.0 18.84 0.03589
18 223149.74 -252628.5 16.57 0.03190
19 22315543 -253039.9 17.04 0.03163
20 22315881 -252139.3 15.40 0.03617
21 223159.49 -253255.6 16.05 0.03310
22 223203.77 -253847.8 18.83 0.03435
23 223207.45 -252453.4 18.35 0.03132
24 22320810 -252351.0 13.92 0.03409 VLGO094; data from SSRS2
25 22321188 -260019.7 18.77 0.03234
26 22321343 -252327.7 16.52 0.03406
27 223217.26 -251357.4 16.99 0.03179
28 223217.77 -251849.4 18.46 0.03668
29 22322517 -252033.0 18.53 0.03347
30 223226.99 -252535.3 15.76  0.03632
31 22323325 -2516294 17.15 0.03415
32 22325519 -260216.9 18.10 0.03246
33 223429.62 -254307.3 15.20 0.03330
34 223449.05 -251429.0 16.51 0.03396
35 22344993 -253601.7 17.20 0.03463
36 223510.71 -250256.7 16.75 0.03465
37 22351830 -250656.8 15.76 0.03323
38 223526.06 -250429.3 14.65 0.03409
39 223539.69 -250635.8 18.45 0.03474
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Table B.14.VLG 108 system.

lden. RA (J2000) DEC (J2000) b,  Redshift
1 23431545 -281426.7 17.35 0.02836
2 23432327 -281117.9 17.80 0.02845
3 23433567 -280604.0 16.67 0.02974
4 23442230 -2811446 17.69 0.02787
5 23443881 -2739345 1593 0.03031
6 234503.76 -275911.9  17.99 0.02987
7 234503.84 -272041.4 16.80 0.02782
8 23451664 -271857.1  18.02 0.02784
9 23452801 -275749.0 16.63 0.03058

10 234532.63 -273721.8 19.36  0.02647
11 23453449 -281048.0 17.67 0.02811
12 234540.30 -275148.8 16.91 0.02876
13 23454119 -274827.8 17.65 0.03093
14 23455257 -280253.0 17.86 0.03008
15 23455571 -281352.1 18.53 0.02636
16 234600.76 -275344.3 17.30 0.02871
17 234616.09 -273037.3 15.99 0.02933
18 234622.83 -280018.4 15.34 0.02696
19 234638.39 -281511.4 16.81 0.02665
20 23464144 -275804.4 18.95 0.02947
21 234643.40 -275601.9 18.23 0.03097
22 234644.02 -275029.2 17.93 0.03259
23 234645.76 -274923.7 18.60 0.03180
24 23464733 -273321.2 17.88 0.02878
25 234649.87 -281008.9 16.02 0.03251
26 234650.07 -275729.1 17.96 0.03142
27 234653.00 -273447.8 16.68 0.03142
28 234654.99 -282142.6 15.62 0.02425
29 234658.15 -280255.6 17.71 0.02706
30 234711.34 -2814255 18.00 0.02472
31 234712.08 -275548.4 15.98 0.02963
32 23471329 -280103.0 16.63 0.03345
33 23471415 -280148.9 17.72 0.02826
34 23471439 -281135.7 16.62 0.02922
35 23471480 -275727.9 14.65 0.02884
36 234717.39 -281337.9 18.08 0.03289
37 234720.14 -280346.7 17.08 0.02787
38 23472236 -275832.6 16.79 0.02475
39 23472322 -280709.0 16.36  0.03283
40 23472739 -272756.1 16.80 0.02838
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Table B.14.VLG 108 system (continued).
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lden. RA (J2000) DEC (J2000) by  Redshift
41 23472856 -280633.3 14.76 0.02792
42 234728.84 -280808.3  14.81 0.02799
43 23473017 -2739440  15.43 0.02887
44 23473063 -2802355  17.28 0.02780
45 23473077 -275605.3 1856 0.02733
46 234731.80 -280626.1  16.43 0.02783
47 23473467 -2809160  17.62 0.03218
48 23473814 -2744452 1845 0.03141
49 23474198 -280451.4  19.36 0.03049
50 23474210 -280733.8 17.25 0.02946
51 23474233 -275954.0 17.56 0.02943
52 23474471 -272913.9 14.86 0.02976
53 23474500 -280827.0 13.78 0.02916 VLG108; data from SSRS2
54 23474553 -2749493  17.98 0.03149
55 234747.16 -280806.5  17.61 0.02699
56 234749.34 -281728.7  17.92 0.02979
57 23474954 -280512.4  17.31 0.03214
58 23474954 -281213.8  16.99 0.03178
59 23475041 -280908.8 17.74 0.03289
60 23475255 -280613.8 1845 0.03336
61 23475583 -2814258  18.66 0.03174
62 23475853 -275611.5  18.94 0.03119
63 234800.86 -2809229  19.18 0.03220
64 23480381 -275301.7 1839 0.03051
65 23480568 -274342.6  19.04 0.02868
66 23481140 -275558.6 1854 0.03402
67 23482023 -275511.6 18.26 0.03406
68 234826.86 -275120.1 17.41 0.02998
69 234827.14 -2747445  18.97 0.03304
70 23484031 -275231.3  18.78 0.03192
71 23484875 -2741585  17.98 0.03400
72 234854.69 -274903.6  17.13 0.03410
73 23490507 -274447.4  18.94 0.02661
74 23490547 -285012.3  18.87 0.02953
75 23491119 -273906.2  18.05 0.02890
76 23492148 -283230.2 16.60 0.02913
77 23493391 -2827256  18.22 0.02695
78 23494475 -281541.9  17.65 0.02861
79 23494476 -280020.0 18.30 0.03121
80 234951.09 -275701.2 1454 0.02996
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Table B.14.VLG 108 system (continued).

Iden. RA (J2000) DEC (J2000) b, Redshift

81 234957.42 -275849.0 18.05 0.03364

82 235000.20 -281126.1 17.02 0.03199

83 235000.69 -275546.3 19.22  0.03025

84 235006.33 -272546.2 18.79 0.03349

85 235020.04 -273849.0 17.57 0.02885

86 23502156 -282036.1 18.60 0.02506

87 235024.70 -275625.8 15.42 0.02916

88 235027.55 -282023.2 18.53 0.02739

89 235030.75 -273213.1 16.91 0.03411

90 235035.11 -274745.2 15.62 0.02959

91 235035.65 -280742.8 16.59 0.02858

92 235037.30 -283554.3 18.28 0.02799

93 235037.95 -282604.5 14.86 0.02839

94 235053.02 -280329.9 17.44 0.02771

95 235100.47 -275617.1 15.82 0.02982

96 235102.82 -274751.3 16.78 0.02912

97 235103.64 -282100.8 16.41 0.02757

98 235106.50 -280905.5 18.04 0.02742

99 235107.01 -274844.0 17.61 0.02978

100 235111.37 -280606.2 19.29 0.02951

101 235119.10 -275827.8 15.45 0.03360

102 23512497 -283544.38 17.11 0.02897

103 235125.67 -282851.1 17.39 0.02705

104 235126.91 -280307.9 17.28 0.03219

105 235135.63 -2817135 17.48 0.02817

106 235136.69 -282153.2 14.40 0.02758

107 235139.58 -283532.1 16.65 0.02789

108 235141.85 -280426.7 18.91 0.03285

109 235148.02 -281846.9 17.55 0.02933

110 235150.29 -281737.6 17.21 0.02777

111 235150.36 -275755.1 15.11 0.02927

112 23515442 -275548.3 1455 0.02921

113 23515455 -275903.6 18.22  0.03317

114 235202.00 -2811345 17.41 0.03109

Table B.15.VLG 109 system.
Iden. RA (J2000) DEC (J2000) b, Redshift
1 23474841 -285638.9 18.62 0.04815
2 234756.85 -291808.3 17.82 0.04885
3 23492195 -291022.2 17.46 0.04869
4 234939.21 -285630.1 16.53 0.04731
5 23494429 -291623.6 19.05 0.05044
6 23495257 -284941.2 18.51 0.04989
7 235013.62 -290032.3 1431 0.04973 VLG 109

8 235015.62 -290809.2 15.08 0.05062
9 235016.65 -285950.2 18.88 0.05058
10 235026.60 -290616.6 18.71 0.04857
11 235034.41 -290203.2 17.16  0.04920
12 235036.89 -290658.4 16.80 0.04977
13 235043.89 -285724.8 16.11 0.04778




