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Abstract. — A study of groups of galaxies in the above regions was carried out by selecting a sample extending one
magnitude deeper than previous work in the area, complete down to 15 mag. We report new redshift determinations
for 58 galaxies in the region and 13 other miscellaneous galaxies, based on La Silla observations. Using a total of 266
galaxies with measured redshifts in the Pavo-Indus and Grus clouds, we perform a new analysis of groupings following
a well-tested algorithm. A total of 18 groups is singled out, most of them known from previous work, even though a
few additional members are added. For all the groups, we have calculated dynamical parameters and M/L ratios. All
groups are found to be bound aggregates, but only one group can be virialized. For the 6 most populated examples,
having at least 5 members, we also calculate several mass estimators and discuss the wide range of observed M/L
ratios, which extends from 9 to nearly 500 Mg /Le. We introduce two parameters to measure the presence of either
a dominant galaxy or internal subcondensations, respectively, and test whether any correlation with the M/L ratios
can be detected. No clear correlations are found, though some weak tendencies appear, which need a wider database

to be tested.
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1. Introduction

One of the outstanding problems in astrophysics concerns
the missing mass of the Universe: 90 % of the mass of the
Universe appears to be invisible. Several arguments show
that luminous mass cannot give account of dynamical
effects. One of these is the high mass-to-luminosity ratio
usually found in groups and clusters of galaxies.

These ratios are computed assuming that groups of
galaxies are virialized entities. The actual mass of not yet
virialized bound aggregates of galaxies is probably of the
same order of magnitude as the mass calculated assuming
that the group is virialized, but the precise ratio is unpre-
dictable. Evidence that groups of galaxies, and at least
some clusters, have not yet reached a virialized status, is
growing. The time to reach virialization is larger than the
age of the Universe, for many observed systems. Moreover,
many clusters of galaxies show subcondensations (Dressler
& Shectman 1988), which might be accreted small groups
not yet well mixed with the remaining galaxies of the
cluster. These results force us to look more closely for
truly virialized aggregates, in order to see whether these
contain missing mass or not.

*

Observations collected at the FEuropean Southern

Observatory, La Silla, Chile

In order to search for such entities, we recently com-
piled a catalogue of groups of galaxies within 80 Mpc
(Ho, =75 km s~! Mpc™!) (Fouqué et al. 1992) using a re-
vised hierarchical algorithm (Materne 1978; Tully 1987),
described in Gourgoulhon et al. (1992). One shortcoming
of our algorithm is that, in order to correctly take account
of incompleteness at increasing distances, it must use a
complete sample, down to some limiting magnitude or di-
ameter. Our whole sky catalogue used a sample limited to
a diameter of 100 arcsec, roughly corresponding to a lim-
iting magnitude of 14. A group is recognized as such only
if it contains at least three members. Therefore, groups at
moderate distances were missed due to the limited depth
of the whole sample.

2. The sample

We decided to investigate selected regions by using deeper
samples. The present work deals with one of such re-
gions, where de Vaucouleurs (1975) identified two clouds
of galaxies, namely Pavo-Indus and Grus (his groups G45
and G27, respectively). These clouds belong to the con-
nection between the Indus Supercluster and our Local
Supercluster. The coordinates limits of our surveyed re-
gions are: 21"25 to 22"39 (a3000) and —40° to —51°66
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(62000) for Pavo-Indus, and 22'5 to 23271 (a2000) and
—45° to —30° (62000) for Grus.

Within these limits, we selected from the PGC cat-
alogue of galaxies (Paturel et al. 1989a, 1989b) all ob-
jects with a listed magnitude brighter than 15. These
B-band magnitudes, which come from various sources
(see PGC for details), mainly from ESOLV (Lauberts &
Valentijn 1989), are homogenized to the RC3 system (de
Vaucouleurs et al. 1991). After correction for extinction
effects, the limiting magnitude becomes 14.5. We found
121 objects in the Pavo-Indus region, and 117 in the Grus
region. However, looking at the ESO and SERC sky sur-
vey films, we noted the following corrections to the PGC
catalogue:

PGC 66429 = ESO 235-G?81 could not be found on the
films at its ESO coordinates.

PGC 66924 = ESO 236-IG19 consists of two galaxies,
noted ESO 236-19N (= 236 0190 in ESOLV) and ESO
236-19S (= 236 0191 in ESOLV).

PGC 67385 is clearly fainter than 15 mag. Its magnitude
in PGC is an estimate derived from its diameter (Paturel
et al. 1987).

PGC 68283 = ESO 288-G51 and PGC 68284 = ESO 237-
G46 = IC 5170 are one and the same galaxy (see ESOLV
and Paturel et al. 1991).

PGC 69046 = NGC 7297 has a companion, which is not
in the PGC catalogue, but appears to be bright enough
to deserve inclusion into our sample as NGC 7297 cmp.

PGC 69273 = ESO 468-G16 is not MCG -5-53-18, but
MCG -5-53-20. MCG -5-53-18 is the fainter galaxy at &'
W and 1.5’ N. It is not in the PGC catalogue, but appears
to be bright enough to deserve inclusion into our sample.

PGC 70311 = MCG -7-47-12 could not be found on the
films at its (imprecise) MCG coordinates.

PGC 70787 is a strange object at 2.9’ E from NGC 7531.
It is not a plate default, as it appears on red and blue
ESO films, as well as on SERC films.

PGC 70857 could not be found on the films at its (im-
precise) coordinates (Karachentseva 1973). Perhaps NGC
7552.

Moreover, we added to the sample a few galaxies
fainter than our limit, but with a known recession velocity.
The total samples for Pavo-Indus and Grus regions are
142 and 136, respectively. Among these, 208 had known
recession velocities at the time we began this program.
Our goal was then to measure the redshift of the other
galaxies, and we succeeded for 58 of them. Only 12 over
278 remain to be measured to reach the completeness
limit By = 15, if we admit that the PGC catalogue is
complete down to this limit. Figure 1 shows a histogram
of magnitudes for 246 galaxies of the sample with a true
measure of magnitude (i.e. not derived from diameter) and
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Fig. 1. Histogram of corrected B-magnitudes for 246 galaxies

a redshift. It confirms our adopted limit of completeness,
at By = 14.5.

3. Observations

The spectroscopic observations were conducted at La
Silla (Chile) in September 1990 at the 1.52 m telescope,
equipped with the Boller and Chivens spectrograph at
its Cassegrain focus. A 600 lines/mm grating, blazed at
4500 A in the first order, was used. The dispersion was
127 A/mm. The detector was an excellent 1024x1024
Thomson 1K coated CCD, with a pixel size of 19 pm.
The slit width was set at 2 arcsec, giving a projected slit-
width of 2 pixels, and a resolution of 4.7 A. The spectral
coverage was 4250 A to 6710 A. A binning of two pixels
perpendicular to the dispersion was used.

Before each science exposure, a calibration with a He-
Ar lamp was made. Then a first exposure of 30 min
was acquired. If the spectrum appeared under-exposed,
a second calibration and a second exposure, generally of
30 min, were performed. Several bias and dome flat-fields
frames were exposed each afternoon, and averaged before
the night, thus allowing a quick on-line reduction. No dark
frame was found necessary, because the read-out noise was
typically 5 e~, while the dark current amounted to 0.5 e~
for 30 min exposures.

The same template star for cross-correlation was ob-
served each night, namely HD 176047 (spectral type K1
III). When the seeing was good, it was moved across the
slit during its 30 sec exposure, in order to cover all the
pixels in the slit. Its heliocentric radial velocity is given by
Maurice et al. (1984) as —42.8+0.1 km s™*. Well-exposed
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Table 1. New velocities of 58 galaxies in the Pavo-Indus and Grus regions

PGC Name Q1950 1950 Vo o Note Bj%
66430 ESO286-80 211212.0 -465918 11353 58 14.23
66436 ES0O286-82 211231.0 -423806 4950 48 14.17
66502 ESO287-02 21 14 14.0 -423300 5412 44 14.44
66701 ESO287-16 212123.0 -4248 24 5027 45 14.24
66720 ESO342-42 2122120 -4020 18 5833 43 14.16
66740 IC5105B 212251.0 -410306 2270 em 13.06
66760 ESO287-26 2123 08.0 -43 2618 5293 49 14.38
66785 NGCT7061 212405.0 -49 16 54 9063 49 14.01
66839 ESO0342-52 21 25 55.0 -4159 48 9328 40 13.96
66870 NGCTO0T3A 2127 13.0 -43 2518 5069 83 14.94
66873 ESO0287-30 2127210 -443900 10911 68 14.39
66892 ESO287-32 21 28 12.0 -43 28 42 5436 86 * 14.65
66919 ESO3236-18 21 2855.0 -48 1330 T060 40 14.36
66924 ESO3236-19N 2128 59.0 -48 2536 9285 15 14.54
66924 ESO236-19S 2128 57.0 -48 26 00 9261 81 15.16
66979 ESO343-07 2131110 -410300 5119 38 14.40
67048 ESO287-39 2133210 -451724 2718 96 * 14.39
67061 ESO287-40 213412.0 -471536 9308 49 14.07
67073 ESO287-41 21 34 57.0 -4259 12 2499 89 14.51
67080 ESO3236-26 21 3456.0 -4759 54 5272 98 14.67
67128 ESO287-45 2136 45.0 -4306 24 4814 40 14.14
67184 SGC 21 38 32.7 -4703 00 9481 53
67238 ESO343-24 21 4021.0 -4021 12 4692 68 13.87
67716 SGC 2154266 -453913 18292 52
67772 SGC 2155480 -480320 17398 40
67852 ESO288-30 21 58 28.0 -42 41 42 7959 60 14.30
67854 ESO288-32 21 58 33.0 -42 40 48 8080 em 14.60
68183 ESO237-42 22 06 35.0 -5002 42 8102 66 14.24
68215 ESO288-45 22 07 35.0 -433000 2236 1 14.19
68314 ESO237-47 221004.0 -490536 10717 43 14.47
68366 ESO344-15 2211320 -405454 17061 49
68403 ES0289-05 22 12 02.0 -46 3154 1960 em 14.39
69046 NGCT297 2228 16.0 -380500 10990 42 14.14
NGC7297Tcmp 2228 140 -380512 10735 52
69060 NGCT299 222839.0 -380400 9091 43 14.71
69103 [ESO345-21 2229440 -381824 3141 49 14.23
69133 ESO0289-37 2230 21.0 -4448 30 1221 T1 14.54
69168 ESO0405-29 223113.0 -323918 3629 62 14.45
69178 ESO345-28 2231220 -382518 9120 42 14.59
69234 ESO345-32 2232330 -373924 11383 41 14.74
69238 ES0405-31 22 32 38.0 -352254 8631 46 14.04
69239 [ESO289-42 2232320 -444006 1720 em 14.38
69244 [ESO345-33 22 32420 -373730 11673 532 14.63
69273 ESO468-16 2233210 -315912 8024 55 14.55
MCG-5-53-18 22 3256.0 -315754 8055 *
69440 ESO0289-47 2236 55.0 -440718 10123 53 13.96
69567 ESO345-44 2240010 -4218 30 9394 55 14.71
69593 ESO0290-07 22 40 39.0 -4409 36 9568 63 14.08
ESO406-10 2242040 -342833 8731 87 * 14.52
69669 ESO406-11 2242570 -3528 12 8685 33 14.23
ESO406-18N 2251270 -372100 17240 em 14.39
70030 ESO406-21 225305.0 -342736 8702 36 14.55
70109 ESO406-31 2254540 -353954 1553 67 14.15
70293 ESO346-24 2259 07.0 -405530 10023 55 14.41
70407 ESO407-02 2301560 -341936 1708 32 13.91
70645 1C5289 23 08 36.0 -324500 11213 57 13.98
71385 SGC 23 22285 -442713 10489 24
71660 ESO347-20 23 28 50.0 -422524 1840 em 14.59
Notes :

ESO3287-32 : emission lines (Ha, HB) give V = 5160 km s~
ESO287-39 : emission lines (Ha, HB, OII) give V = 2260 km s~*.
MCG-5-53-18 : uncertain velocity.

ESO406-10 : double galaxy, slit between both.
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galaxies of our program were also used as templates to
verify the results from this star.

The spectra reduction was carried out using the IHAP
image processing software at ESO-Garching, and the re-
cession velocities were derived from a cross-correlation
procedure developed at Paris Observatory, within the
frame of the EVE image analysis package. Wavelength
calibration was performed using the He-Ar lamp refer-
ence. The lines positions are fitted with a third order
polynomial; the average rms of the calibration is 0.18
pixel, and the resolution, as measured from the FWHM
of a Gaussian fit to the He-Ar lines, is 5 A.

Table 2. New velocities of 13 other galaxies

P. Fouqué et al.

PGC Name Q1950 81950 Vo 4 Note
11791 ESO031-11 03 09 37.0 -741148 8350 87 *
11933 [ESO481-10 03 10 08.0 -26 24 30 6451 98
11934 ESO481-09 03 1007.0 -24 48 30 12253 50
13027 1C1947 032903.0 -503024 11545 59
15784 ESO251-19 04 38 46.0 -43 2448 2377 94
61835 IC4709 18 20 05.0 -56 23 48 5068 80
62246 IC4T39 18 36 14.0 -61 56 54 4530 em *
62495 1C4782 18 46 45.0 -5533 00 2870 em
62492 [ESO183-17 18 46 41.0 -553400 2750 em
63743 [ESO283-20 19 47 54.0 -44 5818 5751 45
65426 I1C5026 20 41 55.0 -78 1512 2750 em *
66357 ESO342-22 2109 47.0 -380436 12858 41
66361 ESO342-23 2109540 -380536 13140 em
Notes:

ESO031-11: we measured the elongated object (labelled
31 0110 in ESOLV); Fairall (1980) gives V = —1290 for a
western companion (Fairall 232, which is not ESO031-11,
as stated in PGC). The south-eastern companion (PGC
11795) is labelled 31 0111 in ESOLV.

1C1947: Chincarini et al. (1984).give V = 42.
ES0251-19: da Costa et al. (1991) give V = 50 = 28, but
note that the spectrum is probably contaminated by a
star.

1C4739: star superimposed; RC3 (de Vaucouleurs et al.
1991) gives V = —38, from Huchra (ZCAT August 1988,
Las Campanas measurement).

1C5026: our measurement is uncertain (Ha, O II); da
Costa et al. (1991) give V = 15 + 32, but note that the
spectrum is contaminated by a star.

The spectra were rebinned with a scale of 1 A/bin
equally spaced in log wavelength and the velocity was
derived from the cross-correlation procedure with stellar
spectra of known radial velocity obtained the same night,
according to Tonry & Davis (1979). In order to test the
accuracy of the radial velocities derived from the cross-
correlation procedure, we have fitted a gaussian profile
to the correlation peak; the accuracy of the redshift de-
termination is obtained from the width at half-height of
the peak. Table 1 lists new heliocentric velocities for 58

N°3

galaxies in this region and their accuracy (em means that
only emission lines could be measured), and Fig. 2 shows a
histogram of the velocities for the 266 galaxies measured.

Due to the mounting of the telescope, observations at
low declinations are limited to one side of the meridian.
Resulting free time was used to measure some galaxies
with discrepant redshifts in the literature, or interesting
objects from other programmes. Part of these measures
have been published elsewhere (Bottinelli et al. 1992, un-
der label ESO 5; Proust et al. 1992, Abell 151 #53 and
#65). The remaining 13 galaxy velocities are given in
Table 2.

rrrrryrrrrryprrror[rrr T

20

15

10

bvvv v b v b g 1

]lllll[lllllllllllllll

Lo v b e v b v v v b by by

0 5000 10000 15000 20000 25000
Velocity (km/s)

Fig. 2. Histogram of heliocentric velocities of the 266 measured
galaxies. Holes around 3500 and 7500 km s~1 are noticeable

4. The results

Although our sample is deeper by about 1 mag. than
the all-sky sample used in Fouqué et al. (1992), only 8
among 58 newly measured galaxies are found to belong
to the Pavo-Indus-Grus groups. The remaining belong to
the background. The limiting recession velocity, up to
which our results are credible, was given in Gourgoulhon
et al. (1992) as Vi, = 8.6 10%2™im, This corresponds
to Viim = 8600 km s~ ! for our limiting magnitude 15.
However, this limit corresponds to a galaxy with the L*
luminosity (knee of the Schechter luminosity function). A
group at that distance needs three such galaxies to be
detected. As there is no galaxy in our sample with reces-
sion velocities between 7060 and 7849 km s~ (see Fig. 2),
we prefer setting the limit at 7500 km s~!, corresponding
to 100 Mpc. Another hole in the distribution of recession
velocities exists between 3196 and 3629 km s~!. We are
therefore rather confident of the completeness of our list
of groups up to 3500 km s~!.
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We applied the same hierarchical algorithm as in Gour-
goulhon et al. (1992), cutting the hierarchy at a density
level of 8 10° L Mpc~3, and adopting a transition ve-
locity of 250 km s~1. We find 18 groups, containing 95
galaxies among the 160 with V < 7500 km s~! (59 %). 18
other galaxies belong to pairs, and 19 are isolated mem-
bers of associations (regions where the density level is
five times less than for groups). This leaves 28 apparently
isolated galaxies. In fact, two of them probably belong
to the Local Group (IC 5152) and the Sculptor Group
(ESO 347-8), and 13 of them have a recession velocity
larger than 3500 km s~!. The list of the remaining 13
isolated galaxies is given in Table 3, and the list of the
18 groups with their members and their characteristics in
Table 4. The following characteristics are given: Lp is the
total luminosity in the B-band in units of 10° Lg - Vi
is the line-of-sight luminosity-weighted velocity dispersion
in km s~!. Ry is the virial radius in Mpc. M/L is the
virial mass to blue luminosity ratio in Mg /Lg - tc, is the
crossing time in units of 10° yr.

Table 3. List of 13 isolated galaxies

PGC Name 1950 b1950 Vo o Note
68582 ESO 344-21 221651.0 -405512 3196 30
68661 ESO 345-02 2219 20.0 -4032030 2235 27
69103 ESO 345-21 2229 44.0 -381824 3141 49-
69539 NGC 7361 2239310 -301912 1245 5 *
69998 ESO 346-14 225217.0 -385106 2700 10
70039 IC 5269A 225309.2 -363658 2877 10
70427 NGC 7476 2302 16.0 -432212 2952 34
70505 NGC 7484 230419.0 -363242 12732 29
706656 ESO 469-15 2306 13.0 -310748 1631 10
70806 ESO 347-03 23 1208.0 -380748 2812 30
70966 ESO 407-14 23 1457.0 -350354 12755 10
72300 NGC 7744 2342210 -431118 3069 30 *
72444 NGC 7755 23 45158 -304751 2963 5 *
Notes:

NGC 7361: listed in Tully (1988) as isolated member of
our association VI-12.

NGC. 7744: listed as isolated in Tully (1988).

NGC 7755: listed as isolated in Tully (1988).

Most of the detected groups were already known.
For instance, NGC 7049, NGC 7144, NGC 7196, NGC
7213 groups and association VI-12 (called Grus group)
appear in Sandage (1975); NGC 7079 group is quoted
by de Vaucouleurs (1975). The name of these groups in
Tully’s (1988) Nearby Galaxies Catalog is given for cross-
reference: our study encompasses parts of regions 19 and
61 of this catalog. The name of an association is composed
of the region number (roman Fig. I or VI) and the associ-
ation number, as described in Fouqué et al. (1992). Two
new associations are evidenced below 3500 km s~!. Only
one association is detected between 3500 and 7500 km
s~!, which contains four groups.
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For each group, we give in Table 4 its total luminosity
in B-band, corrected for incompleteness (see Gourgoul-
hon et al. 1992, for details). The large luminosities of
distant groups may be partly due to this correction. Be-
low 3500 km s~1, the most significant groups in terms
of luminosity are NGC 7582, IC 1459, NGC 7079 and
NGC 7213. The median line-of-sight luminosity-weighted
velocity dispersion is 90 km s™1, part of which is due to
the measurement uncertainty. The median virial radius is
0.53 Mpc. The median mass-to-blue luminosity ratio is
75 M /Lg. The median crossing time is 2.0 10° yr, show-
ing that our aggregates are gravitationally bound entities
and not spurious concentrations (the only suspect case is
the NGC 7713 group). Now, the time to reach a virialized
state is about 1.5 collapse time (Gott & Rees 1975). For
a virialized group, the collapse time over crossing time
ratio is 2 7. We thus expect a mean virialization time
slightly larger than the Hubble time. Indeed, only one
group (ESO 342-27) has a short enough collapse time (3.6
10° yr) to be virialized. The correction for incompleteness
involved into the calculation of the total luminosity of this
group is B = 2.35. If we neglect this factor, assuming that
no fainter galaxy belongs to the group, its collapse time
increases as /2, and amounts to 5.5 10° yr. It seems
therefore that its virialized status cannot be contested
because of its large distance.

Figure 3 shows the projected distribution of the galax-
ies in our sample. Groups members are identified by spe-
cial symbols.

Figure 4 shows an iso-number density plot of the 122
galaxies with recession velocities smaller than 3500 km
s~1. The density value assigned to each galaxy is calcu-
lated as 11 divided by the area covered by the 10 galaxies
closest to it. The four most luminous groups are evidenced.

5. Discussion

Our main goal, when we embarked upon this survey,
was to understand the large dispersion observed in the
M/L ratios of the groups in our all-sky survey, and to
determine if certain parameters can help to understand
this dispersion. Qur present deeper survey has not reduced
the dispersion, with M/L values varying between 9 and
442 Mgy /Lg. If we now restrict the discussion to groups
with at least 5 galaxies, to reduce effects of projection
factors and poor statistics, we get 6 groups, which we will
compare in more detail.

The uncertainty of our M/L estimate depends upon
both mass and luminosity errors. As our estimate of L
involves correcting factors for incompleteness, it is diffi-
cult to estimate an error bar. We therefore concentrate
our effort on mass determination, in three directions: we
first correct the dispersion velocity for measurement un-
certainties, and estimate a 1 o confidence interval of the
unweighted line-of-sight dispersion velocity, using the pre-
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Fig. 3. Projected distribution of the 278 galaxies, in a sinu-
soidal (Flamsteed) projection. Filled symbols represent mem-
bers of the 18 groups (stars if V < 1500 km s ™1, squares if 1500
< V < 3500 km s™!, and triangles if 3500 < V < 7500 km
s71). Dots represent galaxies not assigned to groups, or galax-
ies with V > 7500 km s~}

Fig. 4. Iso-number density plot of galaxies with recession ve-
locities smaller than 3500 km s~!. North is up and east at left.
The densest concentration is the IC 1459 group, followed by
the NGC 7213 one. The left-most concentration is the NGC
7582 group, and the right-most one corresponds to the NGC
7079 group. The lowest contour corresponds to 1 galaxy per
Mpcz, and an interval corresponds to 1 galaxy per Mpc?. The
peak is at 18 galaxies per Mpc?

cepts of Danese et al. (1980). The result is given in Col. 3
of Table 5, and used to estimate a minimal range of M/L
values, given in Col. 4 of Table 5.

P. Fouqué et al.
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Then, we make the following simulation: we keep fixed
the positions on the sky of the galaxies in a group, but we
mix their velocities and their luminosities. As there are
many possible combinations (N'?) , we choose at random
1000 possibilities, and compute a new M /L ratio. We then
compare it to the observed M/L, and compute the ratio
of both numbers. The mean value of the 1000 trials and
their rms dispersion are given in Col. 5 and 6 of Table 5.
An average value significantly different from one implies
that the observed configuration is rather particular. This
is the case of the NGC 7582 group, which has the lowest
observed M/L ratio. On the other hand, the highest M /L
ratio, observed in the NGC 7424 group, is confirmed by
our simulation. In fact, the mean ratio Msim/Mobs is a
measure of the ratio unweighted over weighted estimators
of the virial mass.

Finally, we compute the Heisler et al. (1985) estima-
tors of mass, and compare them to the virial mass. The
projected mass is computed assuming isotropic orbits and
equal masses. The ratios of projected mass, average mass
and median mass over unweighted virial mass are given
in Col. 7, 8 and 9 of Table 5.

In order to see if M /L varies systematically with some
characteristics of the groups, we wish to introduce two
characteristic numbers: the first one, N1, is the ratio of
the luminosity of the most luminous galaxy to the total
luminosity of the group (corrected for incompleteness). It
measures the dominance of the group by one member: the
hypothesis of equal masses for all members corresponds
to N1 between 0.08 and 0.13 for our 6 groups. The second
number, N2, is a kind of measure of the stability of the
group in our hierarchical algorithm, and has to do with
the virialization state of the group. It depends upon the
number of subcondensations in a group. Such a subcon-
densation is defined by a density level five times higher
than the group. N2 is the difference between the number
of galaxies in the most populated subcondensation and the
number of subcondensations, divided by the total number
of galaxies in the group. Let us take two extreme examples
to understand the concept: first, imagine a stable group
with NV members, all within the same subcondensation:
therefore, N2 = (N — 1)/N, which approaches one when
N increases. On the contrary, imagine a sparse group
with each member in its own subcondensation; therefore,
N2 = (1 — N)/N, approaching —1 when N increases.
Briefly, a compact stable and virialized group will have
N2 < 1, while a dispersed one will have N2 > —1. N1
and N2 are given in Col 10 and 11 of Table 5.

6. Conclusions

Several conclusions can be drawn from the results of Ta-
ble 5, being aware that our statistical basis is very reduced.
The low observed M/L ratio of the NGC 7582 group
appears to be due to a particular configuration of the
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Table 4. List of 18 groups, their characteristics, and their members

Ass. Group aigso 81950 Vo Ly V3 Ry M/L t. Members
New ESO 342-27 21136 -4230 5228 319 140 0.11 10 0.6 E286-82 E287-2 E342-26
E342-27
IC 5105 21216 -4037 5237 369 189 0.93 125 1.2 15105 15105A E342-36
E342-45

NGC 7060 21233 -4255 5006 246 160 0.64 93 2.6 NT057 N7060 N7072
N7072A E287-16 E287-26
NGC 7087 2130.1 -4056 5037 129 91 024 21 3.6  N708T E343-1 E343-7

Others E287-7 E287-32
New NGC7049 21147 -4842 2098 69 138 030 117 0.5 N7041 N7049 E235-85
T61-10
VI-16 gch 70)79 21314 -4337 2527 112 111 098 149 3.6  N7070 N7T070A N7079
(T61-6) N7097 N7097A E3287-37
E287-39 E287-41 E287-43
Others NT107 15105B E236-6

E287-9 E287-13
VI-14 NGC 7144 21493 -4832 1921 56 58 054 45 4.1  NT144 N7145 N7155

(T61-12) E236-35
NGC 7213 22089 -4653 1816 87 111 042 83 2.3  N7213 N7232 N7232B?
(T61-11) N7233 15170 15181
E238-4 E289-5 E289-11
Other N7151
VI-17 NGC 7166 21568 -4342 2376 61 8 028 51 12 N7162 N7162A N7166
(T61-9) E288-25
Others N7232A 15171
New NGC7196 22028 -5016 2904 53 37 052 19 3.7  N7196 N7200 E237-31
(T61-7)
Others E237-19 E237-52
VI-15 NGC 7368  2242.7 -3947 2313 45 90 071 180 1.6 N7368 E345-46 E346-1
(T61+14)
Other N7307
VI12 NGC 7410 22523 -3956 1763 53 49 120 77 1.8  NT404 N7410 E346-25
IC 5267 22537 4325 1691 58 61 041 36 1.9  N7412 I5267 I5267A
15267B
IC 5264 22543 -3643 2104 28 70 030 74 14  NT418A I5264 I5269
(T61-15)
IC 1459 22558 -3624 1673 139 137 0.60 9T 2.8  N7418 NT421 11459
(T61-17) I5269B 15269C 15270
15271 E406-31 E407-2
E407-7 E407-9
NGC 7582 23153 -4246 1591 178 60 032 9 4.6 N7496 N7531 N7552
(T61-16) N7582 N7590 N7599

N7632 15325 E291-24
E347-2 E347-20
Others N7545 15240 E289-42
) E292-14 E345-42 E347-29
I-36 NGC 7424 22572 -4034 1076 44 138 0.74 442 1.7 NT412A NT7424 N7456

(T19-6) N7462 15273 E406-40
E406-42

137 NGCT713 23322 -3714 698 13 9 066 5 12.8  N7713 15332 E347-17
(T19-7) E348-9

Table 5. M /L ratio for the 6 most populated groups (see text)

Groupmame N ov (i’g'i) " <%‘,ﬂg> o Mp/MP  Mi/ME  Mw/MY N1 N3
NGC 7582 1 12142 5-15 6.84 3.42 229 1.60 0.89 0.18 0.55
NGC 7213 9 144‘:5; 35-158 1.69 1.0T 3.5 2.56 2.09 041 033
NGC 17060 6 157%3] 37-205 0.90 0.26 1.80 1.26 1.40 012 0.

IC 1459 11 120180 53-167 1.18 0.44 163 0.83 1.07 0.27 0.18
NGC 7079 9 98%7:  58-284 0.82 0.26 142 1.14 1.35 0.19 -0.22
NGC7424 7 17573} 214-892 131 0.55 1.64 1.45 1.70 0.27 oO.
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galaxies. The unweighted virial mass to luminosity
ratio is well within the range of other groups.
The high values of the ratios Mp /My™, Ma/My" and
Mm/My¥ of the NGC 7213 group are probably due
to the violation of one underlying hypothesis made to
compute these masses, namely that the galaxies in the
group have equal masses. The high N1 value for this
group contradicts this hypothesis. Remember that for
a group dominated by a massive central member, the
projected mass estimator is divided by two (Bahcall &
Tremaine 1981).

The ratio Mp/My" appears to be larger than the two
other ratios, M /My™ and My /My™ : the mean value
for projected masses is about 2, while it is about 1.5 for
average and median masses. This possibly corresponds
to an intermediate situation between equal masses
and dominant central galaxy (see previous point). An
average coeflicient between these two extreme cases
would give Mp values lower by a multiplicative factor
0.75, and this would put the three ratios at the same
level. However, this common level still corresponds to
masses 50 % higher than the unweighted virial mass.
No correlation appears between N1 or N2 on one
hand, and the M/L ratio on the other hand. Further
analysis in progress of other groups will confirm or
deny this first impression. The aim of this first paper
was to define the concepts.
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