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ABSTRACT 

New 21-cm radial velocities are given for 50 galaxies. The mean error of a determination is 
typically 9 km s_1. Conventional Bottlinger-Lohman total masses are derived for these galaxies 
from the width of 21-cm line profiles. 

Comparison of new 21-cm radial velocities with values tabulated in the Reference Catalogue of 
Bright Galaxies (BGC) indicates that, except for an occasional anomalous value, the BGC 
velocities have accuracies well described by their listed mean errors. 

The 21-cm velocities and galactic masses are used to estimate directly Mvt (virial mass) and M 
(sum of the conventional masses of component galaxies) for six de Vaucouleurs groups. Groups 
5, 6, 9, 12, 33, and 51 have MVJM = 15, 44, 3, 28, 75, and 590, respectively. The M101 and M51 
groups, which together comprise group 5, each have Myt/M = 1. 
Subject headings: galaxies: clusters of — radio sources: 21-cm radiation 

I. INTRODUCTION 

If a group of galaxies contains only a small amount 
of intergalactic matter, then its mass M is the sum of 
the masses of its component galaxies, 

M = 2mi. (1) 
i 

If the group is (i) isolated in space and (ii) violently 
relaxed with (iii) negative total energy, if (iv) its 
galaxies are small compared to their average separa- 
tion, (v) its instantaneous total kinetic and gravita- 
tional potential energies are equal to the values 
averaged over a characteristic free-fall time, and (vi) 
the position and velocity vectors relative to the center 
of mass are randomly oriented, then the mass of the 
group can be estimated through the virial theorem by 

Mvt= V2R/G, (2) 

F2 = 3 2 mAvflM, (3) 

R = itM2! ^ 2 > (4) 

where ri;- is the distance between two galaxies pro- 
jected onto the celestial sphere, andA^isthe line-of- 
sight (radial) velocity of a galaxy relative to the center 
of mass of the group, 

= Vi — ^ rnjVjlM, (5) 

where ^ is the radial velocity relative to the Local 
Group. 

When the above equations are evaluated with 
available observational data for nearby loose groups, 
compiled primarily by de Vaucouleurs (1968), it is 
found that Mvt is often larger than M by factors 
which frequently exceed 10 (Rood, Rothman, and 
Turnrose 1970, herein called RRT). This suggests that 
one or more of the above assumptions and/or unstated 
assumptions are not valid, which indicates the need 
for further investigation. 

RRT did not correct Av2 for uncertainties in the 
observed radial velocities, which they believed to be 
of order 50kms_1. Moreover, they were forced to 
estimate the mass of each galaxy indirectly from its 
absolute luminosity and the average ratios of mass to 
luminosity for spiral and elliptical galaxies. The latter 
values were based on direct mass estimates from 
rotation-curve and other position-velocity data for a 
small number of very nearby galaxies. 

Two improvements to the above analysis were 
forthcoming. For de Vaucouleurs’s group 7, Materne 
(1974) applied relations which rigorously correct Av2 

for the mean error in a radial velocity. For the M101 
group, Sandage and Tammann (19746) used direct 
determinations of the masses to evaluate Mvt. The 
velocity correction procedure was extended to 13 more 
groups and the direct mass measurements were 
extended to two more groups by Materne and Tam- 
mann (1975) (also see Chincarini, Rood, and Welch 
1975). 

The generally large values for the ratio Mvt/M were 
substantiated by Geller and Peebles (1973), who 
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developed a new statistical method of evaluating the 
virial theorem for a collection of groups to give the 
average value <Mvt>/<Af> for the groups without 
requiring a knowledge of whether a particular galaxy 
belongs to a particular group. Moreover, their 
method automatically discards any galaxy with a 
radial velocity discordantly different from the values 
of group members because (i) the galaxy is superposed 
on a group or (ii) the cataloged value for the radial 
velocity is in error. The result, <Mvt>/<M> ^ 30, is 
sensitive to the assumption that the mean errors of 
radial velocity determinations listed in the literature 
are approximately correct. If the mean errors were 
greatly underestimated, then the derived value of 
<A/Vt>/<M> would be much too large. 

Observations of the 21-cm neutral hydrogen line of 
galaxies in groups are uniquely suited for further 
exploration of the above problems. The center of the 
line profile can provide an accurate radial velocity of 
each galaxy. The results can be used to check the 
accuracy of estimates of mean errors in the literature 
(Ford, Rubin, and Roberts 1971). Moreover, they can 
also yield accurate estimates of A^. Finally, the full 
width of the line profile provides an estimate of the 
line-of-sight component of the maximum rotational 
velocity of a galaxy, which can be used to estimate its 
mass directly (see Roberts 1969 and references therein). 
Hence, accurate estimates of M and Mvt for groups are 
feasible. 

For the present study, we have searched for 21-cm 
emission in 65 galaxies located primarily in de Vau- 
couleurs (1968) groups; 50 galaxies were detected. 
In § II, the new 21-cm radial velocities are compared 
with optical values in the literature. Conventional 
Bottlinger-Lohman masses of galaxies are estimated 
in § III. The new velocities and masses of the galaxies 
are then used to derive M and Mvt for six groups 
(§ IV). The results are discussed in § V. It is found that, 
except for a small fraction of cases, the error estimates 
for radial velocities given in the literature are reliable. 
The de Vaucouleurs groups are generally found to have 
large values of Mvt/M, in qualitative agreement with 
the results of RRT and Geller and Peebles (1973). 

II. RADIAL VELOCITIES 

The 21-cm data were obtained with the 300 foot 
(91 meter) radio telescope at the National Radio 
Astronomy Observatory. Each galaxy was observed 
during its transit of the meridian at the position given 
in the Reference Catalogue of Bright Galaxies (BGC, 
de Vaucouleurs and de Vaucouleurs 1964). Galaxies 
with angular sizes significantly larger than the beam- 
width (10' at half-power) were also observed at 
positions north and south of the BGC position. The 
normal observing procedure was to use an autocorre- 
lation spectrometer of 192 channels each with a width 
of 6.6 km s“1 but separated by 5.5 km s_1 to cover a 
velocity range of 1964 km s-1 centered on the known 
or estimated (from the average velocity of group 
members) optical radial velocity of each galaxy. A 
small number of observations were obtained with a 

channel width of 13.2 km s“1 and a range of 2128 
km s-1. Further details of the observational procedure 
are given by Dickel and Rood (1975). 

The results are presented in Table 1. Column (1) 
gives the group designation by de Vaucouleurs (1968). 
Group 5 is considered by Sandage and Tammann 
(1974Z?, 1975) to actually constitute two groups: the 
M101 group and the M51 group. 

Columns (2), (3), and (4) contain NGC number, 
morphological type, and i?(0) magnitude from the 
BGC. A colon following a magnitude means that i?(0) 
has been estimated from a Harvard magnitude. 

Column (5) contains the observed 21-cm radial 
velocity of the galaxy relative to the Sun, defined 
according to the practice in optical astronomy, 

This velocity is measured at the midpoint between 
one-fourth peak-intensity points of the 21-cm tempera- 
ture versus radial velocity profile. With the resolution 
available, the major uncertainty in all the velocity 
measurements discussed herein is created by noise on 
the records which has three distinct causes : (1) Receiver 
noise—we summed the signals from two identical 
receivers each with a noise temperature of 50 K and 
an integration time of 4m sec S, where 8 is the declina- 
tion of the galaxy, which then gave an rms noise on 
the output record of less than 0.02 K antenna tem- 
perature. (2) Spurious reflections between various 
members of the telescope which can often cause 
ripples in the baseline whose amplitude depends upon 
the observed central frequency. (3) Confusing sources 
within the 10' beam of the telescope. Repeated observa- 
tions of the weak source NGC 779 indicate that the 
mean error of a radial velocity determination is 
typically 9kms"1 (see Dickel and Rood 1975 for 
further details). Radial velocities which are less certain 
than the typical 9 km s-1 are indicated by a colon and 
explained in the notes in column (13). For the six 
galaxies common to our study and a recent investiga- 
tion by Shostak (1975), the mean absolute difference 
<| F2i(Shostak) — F2i(here)|> is 8 km s-1. 

Column (6) contains the 21-cm radial velocity 
relative to the Local Group. The conversion from 
column (5) to column (6) was performed following 
the BGC. 

Column (7) contains the difference between a radial 
velocity listed in the BGC or de Vaucouleurs and de 
Vaucouleurs (1967) and the 21-cm value. 

Column (9) contains the antenna temperature of a 
profile averaged over all radial velocities. This param- 
eter is a measure of the noisiness of a profile. 

Column (10) lists the half-width of the observed 
velocity profile corrected for the resolution (usually 
6.6 km s_1) which thus is the line-of-sight rotational 
velocity of the galaxy. 

Column (11) contains esc2 f, where i is the orbital 
inclination of a galaxy estimated according to the 
procedures by Roberts (1969). The esc2 i factor is a 
factor which enters into the mass determination of a 
galaxy (§ III). 
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Column (12) contains the mass of the galaxy derived 
in § III. An uncertain value is indicated by a colon. 

Column (13) contains notes. The catalog by Zwicky 
et al. (1960-1968) was consulted to detect galaxies 
with apparent magnitude mp equal to or less than 
15.7 mag located within 10' of each program galaxy. 

From Table 1, we see that not one elliptical galaxy 
was detected in our survey. Four of eight SO or SO/a 
galaxies were detected, although NGC 6654 was only 
marginally found. Three spirals were not detected: 
NGC 521 has an unknown velocity; but if it is really 
in de Vaucouleurs group 40, its radial velocity should 
have been within 500 km s-1 of the predicted value; 
the baselines were too uncertain for NGC 4966 to 
put a good limit on its antenna temperature; the 
record for NGC 3190 is good, and apparently either 
the 21-cm emission is just too weak for detection or 
the optical radial velocity is in error. In addition, NGC 
470 was only marginally found. 

In general, the 21-cm velocities agree well with the 
optical values tabulated in the BGC or by de Vau- 
couleurs and de Vaucouleurs (1967) (Table 2). The 
difference is greater than 200 km s-1 for only one 
galaxy, NGC 891. For this galaxy, the BGC velocity is 
72kms_1 and the 21-cm velocity is 531 kms-1, in 
good agreement with a previous measurement by 
Materne (1974). The difference is nearly 5 times the 
estimated optical mean error of 100 km s_1. Discard- 
ing NGC 891, the remaining 32 galaxies with accurate 
21-cm velocities and optical values given by the BGC 
or de Vaucouleurs and de Vaucouleurs (1967) show a 
mean difference, <FBGC — F2i> = —0.7 kms-1 (es- 
sentially zero) and a mean absolute difference, 
"(I^bgc — ^211) = 59 kms-1. The comparison of 
21-cm velocities with values compiled by Sandage and 
Tammann (1975) shows similar good agreement 
(Table 2). 

Studies by Roberts (1972) and Lewis (1974) demon- 
strate that the Lick Observatory radial velocities in 
the range ~ 1200 to ~ 2400 km s “1 listed by Humason, 
Mayall, and Sandage (1956), Mayall et al. (1961), and 
Mayall and de Vaucouleurs (1962) are on the average 
about 100 km s-1 larger than 21-cm radial velocities. 
Three of our galaxies (NGC 520, NGC 615, and NGC 
6412) are in this velocity range and have optical 
velocities derived from Lick data exclusively. These 
galaxies have (FBGC — F2i) = 18, 78, and 180 km s“1, 
respectively, which are consistent with the Roberts- 
Lewis result. 

III. MASSES OF THE GALAXIES 

Brandt (1960) gives a general expression for rotation 
curves of galaxies defined by the maximum rotational 
velocity, the radius corresponding to this velocity, and 
a shape parameter, n. A Bottlinger-Lohman rotation 
curve corresponds to the Brandt curve with « = 3 
(which reduces to a quasi-Keplerian rotation in the 
outer parts of a galaxy). This relation well describes 
our own Galaxy and has been extensively applied in 
the literature to estimate masses of other galaxies (e.g., 
Roberts 1969). Using this relation, we find that the 
total mass of a galaxy is given by 

Mt = fcsc2 iVm
2RmdlG , (7) 

where i is the orbital inclination of the galaxy, Vm is 
the line-of-sight component of the maximum rotational 
velocity, Rm is the angular radius of the galaxy corre- 
sponding to the location of Fm, d is the distance to the 
galaxy, and G is the gravitational constant. 

By adopting these conventional Bottlinger-Lohman 
masses, we can readily compare our values with results 
of previous studies. However, it should be noted that 
recent results for several galaxies suggest that a 
Brandt curve with n = \ (flat rotation curve) would 
give a better fit to some high-resolution data (e.g., see 
Rogstad and Shostak 1972; Roberts and Rots 1973). 
Several other galaxies show a descending rotation 
curve in closer agreement with « = 3 (Huchtmeier 
1975). Shostak (1975) estimates that the rotation 
curves found by Rogstad and Shostak (1972) yield 
masses which are 4 times the Bottlinger-Lohman 
masses. Hence, there could be large systematic 
uncertainties in masses derived by the Bottlinger- 
Lohman relation, and these masses should be re- 
garded as highly provisional. To evaluate equation (7), 
the necessary parameters have been estimated as 
follows : 

i) The inclination i of each galaxy is derived from 
the axial ratio given in the BGC by the use of Roberts’s 
(1969) formula (see col. [11] of Table 1). 

ii) 2Vm is estimated from the full width of the line 
profile (see col. 10 of Table 1) and is the distance 
between the two points on the profile which intersect 
the baseline. No correction has been applied for 
random motions. If they were 10 kms-1, then our 
values for Vm would be too large by typically 5-10 
percent. If one were to allow for a random motion 
effect of this size, then our masses would not differ 

TABLE 2 
Comparison of New 21-Centimeter Radial Velocities with 

Radial Velocities in Published Catalogs 

Derived Literature 
Sample N <Kcat - F2i> <|FCat- F2i|> <mean error) <mean error) 

A  34 -0.7 58.8 58.1 57.1 
B    23 -1.8 24.3 22.6 24.0 

Note.—Sample A: BGC + de Vaucouleurs and de Vaucouleurs 1967. Sample B: Sandage and 
Tammann 1975. Radial velocities in units of km s-1. 
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systematically from those recently derived by Shostak 
(1975). 

iii) Rm is estimated statistically to be one-sixth of 
the Holmberg (1958) maximum angular diameter 
(Roberts 1962; Epstein 1964). When the diameter is 
not given by Holmberg (1958), it is estimated from the 
major diameter D in the BGC through a conversion 
relation by Roberts (1969). For our sample of galaxies, 
one-sixth of the Holmberg radius is always less than 5' 
and usually considerably less, so the maximum of the 
rotation curve lies within the antenna beam. Although 
large H i holes are known to exist in the centers of 
several spiral galaxies, Rm always appears to lie outside 
the hole in a region where there is sufficient hydrogen 
to evaluate Vm (e.g., see Roberts and Rots 1973; 
Huchtmeier 1973). 

iv) The distance J of a galaxy is estimated from the 
distance to its group (de Vaucouleurs 1968) when 
available, and otherwise from the measured radial 
velocities and a Hubble constant H = 100 km s-1 

Mpc-1. Group distances were given preference over 
redshift distances because the latter could be affected 
by virial motions and other deviations from the 
Hubble flow. The adopted distances in megaparsecs to 
groups 5, 6, 7, 9, 11, 12, 13, 17, 33, 40, 43, 47, 49, and 
51 are 4.6, 6.0, 6.3, 7.6, 8.3, 9.6,11.5, 14.5, 16, 16,16.5, 
16.5, and 16.5, respectively. The resultant masses 
should be divided by 0.55 to convert them to values 
based upon 77 = 55 km s"1 Mpc-1 (Sandage and 
Tammann 1974a), but in any case the desired ratio 
MvJM is independent of distance. 

Sixteen of the galaxies in our sample with newly 
derived masses have previous mass estimates by 
Roberts (1969). The average difference is (log MT 
(here) — log MT(Roberts 1969)) = —0.043, and the 
average absolute difference is < | log Mr(here) — log MT 
(Roberts 1969)|> = 0.281. Hence, there is no syste- 
matic difference, and the average mean error corre- 
sponds to a factor of 2 in the ratio MT(here)/AfT 
(Roberts 1969). This mean error is comparable to that 
between previous 21-cm masses, and between previous 
optical and 21-cm masses (Roberts 1969). The reduction 
procedures and estimates of i, Rm, and d (eq. [7]) for 
our masses and for Roberts’s (1969) masses are 
identical, so the remaining uncertainty is in the value 
for Vm which rests on the determination of the full 
profile width. As stated above, for the present data, 
this measurement is affected primarily by noise on 
the records and by baseline uncertainties. For a 
typical evaluation of the noise contribution, our 
determination of the profile width of the weak source 
NGC 779 from four independent records has a 
fractional mean error about the average value of 3 
percent, which corresponds to a fractional mean 
error of 6 percent in the mass estimate. Therefore, we 
believe that previous profile widths, which are a basis 
for Roberts’s (1969) mass estimates, are uncertain by a 
factor of about \^2. The accuracy of these earlier 
data was probably seriously affected by the less 
sensitive equipment and smaller number of channels 
in the filter spectrometers available at that time. 

We have used the masses based on equation (7) for 

all the observed galaxies in this paper. For the irregular 
galaxies, this method can be compared with a virial 
theorem method which assumes that the motions are 
random (Volders and Högbom 1961). For three 
galaxies in our sample, NGC 2537 (Imp), NGC 5195 
(I0p), and NGC 520 (P), this method yields values of 
0.41, 3.0, and 4.9 x 1010 M0, respectively; these 
masses are within a factor of 2 of corresponding 
masses based on equation (7). 

IV. MASSES OF LOOSE GROUPS 

The observations for six de Vaucouleurs (1968) 
groups in our sample are complete in that all definite 
spiral and irregular members listed by de Vaucouleurs 
have been detected and their radial velocities and 
individual masses measured. Estimates of M, Mvt/M, 
V, and R have been derived for the six groups by use 
of equations (l)-(5) (Table 3). Following Materne 
(1974), we have corrected the relative radial velocities, 
Avt, for observational error by means of the following 
relations : 

Av{
2 = Avj obs

2 - o'2(Ai)¡), (8) 

A4»,) - (l - + I. . CT 

where obs is the observed relative radial velocity and 
a(Vi) is the mean error in the determination of a radial 
velocity Vi. For cases where ^(A^) is greater than 
kVi obs, Avi is set equal to zero. A misprint in Materne’s 
(1974) paper has been corrected in equation (9). 

To evaluate the parameters for each group, radial 
velocities % and mean errors a(Vi) were taken in order 
of priority from Table 1 [o-^) = 9 km s_1], Sandage 
and Tammann (1975), and the BGC or de Vaucouleurs 
and de Vaucouleurs (1967). Masses of galaxies, 
mi = Mt, were taken from Table 1. Direct masses are 
not available for seven elliptical and SO galaxies in the 
six groups. For these galaxies, masses have been 
estimated indirectly from absolute blue luminosities, 
Lb (corrected for Galactic absorption following 
Sandage 1973), multiplied by a ratio of mass to blue 
luminosity, milLBi. The calculations were performed 
twice, once for milLBi = 20 solar units and again for 
rriilLßi = 300 solar units. The first value is suggested 
by measurements of velocity dispersions in galactic 
cores (King and Minkowski 1972; Morton and 
Chevalier 1972, 1973). The second value is suggested 
by application of the virial theorem and other dy- 
namical procedures to the Coma cluster (Rood et al. 
1972) and other clusters (Oemler 1974). 

The mean error in F, o-(F), and the fractional mean 
error in Mvt caused by uncertainties in radial velocity 
determinations, o-(F2)/F2 (Table 3), are derived from 

-2(n = 92(^)2-2(Ao, do) 

a(F) = ^a(F2), (11) 
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TABLE 3 
Masses and Other Dynamical Parameters of de Vaucouleurs (1968) Groups 

M Mvt R V a(V) 
Group (1010Mo) (1010Mo) Mvt/M (Mpc) (kms"1) (kms-1) a(V2)IV2 

5   53.3 795 15 1.64 144 5.6 0.08 
6   19.6-65.2 862-665 44-10 3.80-4.08 98.8-83.8 11-10 0.22-0.25 
9  41.4-116 140-454 3.4-3.9 0.421-1.99 119-99.1 20-29 0.34-0.59 

12  31.6 890 28 4.67 90.5 5.8 0.13 
33   49.6-553 3710-1370 75-2.5 1.89-1.88 291-177 36-68 0.25-0.77 
51...   30.5-192 18100-24900 590-130 4.99-25.2 395-206 29-12 0.15-0.12 
(M101)5  41.1 31.8 0.77 2.36 24.1 3.3 0.28 
(M51)5  12.2 14.2 1.2 0.22 52.7 9.8 0.37 

and 

a2(Av^) = 2a2(AVi)- [lAv, obs
2 + cr2(At>i)] . (12) 

Equation (12) is from Materne (1974). 
From Table 3, we see that the fractional mean 

error in Mvt is equal to or less than 37 percent for all 
groups, except 9 and 33 in the case where the ellipticals 
and SO’s, which are undetected in 21-cm emission, are 
assumed to have a ratio of mass to blue luminosity of 
300 solar units. 

Values of Mvt/M for the six de Vaucouleurs groups 
range from 2.5 to 590. Group 5 has Mvt/M =15, but 
this group is actually the superposition of the Ml01 
and M51 groups (Sandage and Tammann 1975; 
Materne and Tammann 1975); these groups indi- 
vidually have Mvt¡M =1. Group 9 may be part of the 
Leo group (Materne and Tammann 1975; Sandage 
and Tammann 1975). Group 12 is composed of four 
bright spiral galaxies with mass determinations from 
the 21-cm observations; it has Mvt/M = 28. Applica- 
tion of milLBi = 300 solar units for ellipticals and SO’s 
undetected in the 21-cm line reduces MVJM to values 
between 2.5 and 130, which are still significantly 
larger than unity. 

v. DISCUSSION 

Our results indicate that, except for an occasional 
anomalous value, the optical radial velocities given in 
the BGC have uncertainties which are well described 
by the listed mean errors. Thus, the principal uncer- 
tainty in the analysis by Geller and Peebles (1973) is 
removed, and their result, that loose groups have 
<Mvt>/<M> ^ 30, is supported. 

Materne (1974) found two anomalous optical 
radial velocities in de Vaucouleurs (1968) group 7. 
We have not uncovered a single additional anomalous 
velocity in our survey which includes complete data 
for six groups. 

Our determinations of Myt/M are more certain than 
those of RRT for two reasons : (i) We have corrected 
for uncertainties in radial velocities, (ii) We have used 
directly determined masses for spiral and irregular 
galaxies. Moreover, for groups 6, 12, 33, and 51 
(which have MJM = 44-10, 28, 75-2.5, and 590-130, 
respectively), there appears to be no controversy 

whatsoever concerning group membership. All of the 
galaxies listed as definite members by de Vaucouleurs 
(1968) are also listed as members by Sandage and 
Tammann (1975). 

As discussed in § III, the conventional Bottlinger- 
Lohman masses are probably very uncertain. In most 
of the groups analyzed, a very large fraction (^0.5) of 
the conventional mass is attributed to a single member 
of the group. Thus, the value of Afvt/M is often 
dependent on essentially a single conventional mass. 
It is conceivable that Mvt/M may in fact represent the 
correction factor which must be applied to the 
Bottlinger-Lohman mass to give the actual mass of a 
galaxy; that is, the mass of a group could be contained 
in its galaxies but the galaxies would have large heavy 
halos (Ostriker, Peebles, and Yahil 1974). The large 
mass ratios for groups 6, 12, 33, and 51 found in the 
present study are consistent with that hypothesis; 
however, the mass ratio Mvt/M = 1 found for the 
M101 andM51 groups may conflict with the hypothesis. 

Turner and Sargent (1974) interpret a two-peaked 
frequency distribution of crossing times for de Vau- 
couleurs groups, with the second peak occurring at a 
crossing time roughly equal to the Hubble time, to 
mean that some groups are bound and the others are 
expanding apart in the Hubble flow (Gott, Wrixon, 
and Wannier 1973). Among the groups in our sample, 
only group 5 is considered by Turner and Sargent to 
be bound, and this “group” is actually the M101 and 
M51 groups, each with MvtjM = 1. The other groups 
in our sample are considered by Turner and Sargent to 
be unbound, and these groups indeed have large mass 
ratios. Thus, our values of Mvt/M are consistent with 
the hypothesis of Turner and Sargent. However, this 
agreement may be fortuitous, because Jackson (1975) 
has shown that when an accurate definition of crossing 
time is used, the frequency distribution of crossing 
times becomes single-peaked, and nearly all of the 
crossing times of the groups are significantly shorter 
than the Hubble time. 

The six groups of the present study are too few to 
firmly test the validity of the correlations between 
Mvt/M, F, and R suggested by the work of RRT. 
However, the results for these groups indicate that the 
presence of correlations may be sensitive to the adopted 
ratio of mass to blue luminosity for elliptical galaxies 
(20 or 300 solar units). 
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