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Summary. — Luminosity distributions and mass models of three barred spiral galaxies have been obtained from two-dimen-
sional photometric data and the radial velocity field of the ionized gas.

The « S » shaped distortion due to the gravitational pull of the bar appears clearly. The blue M/L ratios of the bars are quite
comparable to those of the disks at the same radii (M/L ~ 4).

Key words : barred galaxies — kinematics and dynamics of galaxies.

1. Introduction.

We have studied three late type barred spirals (*), NGC
7741, NGC 3359, and NGC 7479, in a similar way to
NGC 5383 (Duval and Athanassoula, 1983, hereafter
referred to as Paper I). From photographic surface photo-
metry, we have built luminosity models with several
components (Sect. 2). The radial velocity field of the
ionized gas from long slit spectroscopy is given in section 3,
and used to derive mass models. Conclusions are given
in section 4.

2. Luminosity models.

2.1 OBSERVATIONS AND REDUCTIONS. — Blue plates were
obtained at the F/6 Focus (scale 28”6 mm ') of the 120 cm
telescope at Haute Provence Observatory. The best plate
for each galaxy (respectively numbered L 2377, L 2469,
L 2557) was reduced as explained in Paper 1. Absolute
values were obtained by using photoelectric aperture
photometry as follows : for NGC 7741, by de Vaucouleurs
G. and A. (1972), Holmberg (1958), Bigay et al. (1953)
and Pettit (1954) (some Pettit discrepant values were
excluded and complementary values published by Longo
and A. de Vaucouleurs, 1983, unknown at that time) we
found a night sky background u, = 22.00 mag arcsec™ ?;
for NGC 3359, by Pettit (1954) and Holmberg (1958),

*) The observations were made at the Observatoire de Haute
Provence (CNRS).
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() This work is part of the 1984 « Thése de Doctorat » at the
Aix-Marseille I University by M. F. Duval, entitled « Aspects

photométriques cinématiques et dynamiques de quelques galaxies
barrées ».

there are rather few and old data, however, they lead to a
reasonable night-sky background of pu, = 21.60 mag
arcsec”?; and for NGC 7479, by Benedict (1982), de
Vaucouleurs, G. and A. (1972), Pettit (1954), Stebbins and
Whitford (1937) (Tifft, 1963 data were excluded), the night
sky background is u, = 21.53 mag arcsec™ 2.

The resulting blue isophotal maps are presented in
figures 1a, b and c. Figures 2a, b and ¢ show the equivalent
mean luminosity profiles and the relative integrated lumi-
nosity curves.

The photometric values are given in tables Ia, b and c,
where according to de Vaucouleurs’ (1962) precepts, we
give :

Column 1 : log I, where I is the luminosity for a given
isophote in units of the night-sky background.

Column 2 : yy = corresponding luminosity in magnitude
arcsec” 2.

Column 3 : # = area in square minutes enclosed within
the isophote.

Column 4 : r* = equivalent radius in minutes (= ,/#/n).

Column 5 : L(r*) = integrated luminosity out to r* in
units of I x square minutes.

Column 6 : k(r*) = L(r*)/L; fraction of the total lumi-
nosity interior to r*.

Column 7 : log p*, where p* = r*/r¥ is the equivalent
radius normalized to the effective equivalent
radius.

Column 8 : m(p*) = integrated magnitude out to p*.

The total apparent magnitudes By derived from extra-
polation of the mean luminosity profiles and the Bjg
magnitudes corrected from galactic and internal absorp-
tion according to the RC2 (1976) values are given in table 11
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so as the distance moduli found by Bottinelli ez al. (1984)
(which leads to a Hubble constant H ~ 100 km s~!
Mpc~1), and the absolute total luminosities.

2.2 LuMiNosITY MODELS. — Three components have been
recognized in each galaxy and extracted through an
iterative scheme similar to that used in Paper I. These are ;

1) an extended exponential disk, of apparent axial
ratio g,, apparent central luminosity I, and equivalent
radius a,. Assuming an intrinsic axial ratio g = 0.13
for the Scd galaxy NGC 7741 and g = 0.15 for the Sc
galaxies NGC 3359 and NGC 7479 (Bottinelli et al,
1980), g, is used to derive the inclination i of the galaxies
(i = 0° face on);

2) a central disk, with rather shape edges, and
approximatively axisymmetric. Its luminosity /" along the
line of sight is modelled by :

ntl

a2\ 2
I'=rI1-—
{-3)

where I is the apparent central luminosity, a the radius
in the galaxy plane and a, the outer radius of the central
disk;

3) a prolate bar of semi-major axis g, at an angle 6
with the line of nodes in the sky plane, and with an observed
ratio g,. The true a,, 6, g in the galaxy plane are computed
with the classical formulae :

tgd, = tg b /cosi,
1 —¢*>=( - g»)/Q — ¢?sin? 0, sin? ).

7 ’
a, = da, cos 0,/cos 0,

The line of sight luminosity I’ along the major axis is
modelled by :

n+1

a2 2
r=r(1-%) .
°< a§>

The observed and derived parameters are given in table IL

No central bulges are observed for NGC 7741 and NGC
3359, to a level of at most 1 % of the total luminosity for
the former, possibly larger for the latter but anyway hidden
under the bright light of the central H II regions. There
is a clearly discernable central bulge in NGC 7479. It fits
a de Vaucouleurs r'/* law, with a central brightness
Uo = 14.63 mag arcsec”? and an equivalent semi-major
axis a, = 0/29. The agreement between the sum of the
contributions of the modelled components and the mean
luminosity profiles is shown in figures 2a, b, and c. As can
be seen, an extra contribution is needed, which comes
from the spiral arms and is especially important for
NGC 3359.

Total relative luminosities L/L; for each component
are given in table IIL. It must be kept in mind that this
scheme is somewhat over-simplified. There are some
deviations, namely :

— warps in the central disk of NGC 7741 and the
extended disk of NGC 7479

— some asymmetry of the central disks, especially
that of NGC 3359

— significant off-centering of the bars of NGC 7741
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and NGC 3359 (by respectively 7" and 8”) from the extended
isophotes centers, a common phenomenon for late-type
barred spirals (de Vaucouleurs and Freeman, 1972).

2.3 DiscussioN. — Good fits to both the mean and local
luminosity distributions are obtained with the simple
model chosen. We do not claim, however. that the division
of the axisymmetric component between an exponential
disk and a bell-shaped central disk — somewhat similar
to a lens, but not aligned along the bar major axis — is
necessarily physical. The luminosity data are generally
in good agreement with other works, especially the detailed
studies on NGC 7479 (Okamura, 1978 ; Benedict, 1982;
Blackman, 1983). Different definitions of the components,
however, explain the large differences in the relative
contributions found by these authors.

The density law (rn = 0 index) found for the bar of
NGC 7479, a region of mild star formation, appears quite
normal. On the other hand, NGC 7741 and NGC 3359
both exhibit highly centrally condensed bars, with respec-
tive indices of n=6 and n=38§. This is clearly due to a con-
tamination from very active star formation. Use of the least
contaminated regions (East region between 20" and 35"
for NGC 7741, South region for NGC 3359) suggests
normal n = 0 laws for the old star component only. With
the same semi-major ratios and apparent axial ratio, new
line of sight luminosities are I'* = 22.2 mag arcsec™ 2 for
NGC 7741 and I'* = 22.6 mag arcsec™ 2 for NGC 3359.

3. Kinematics and mass models.

3.1 OBsErRVATIONS. — Radial velocities for the ionized
gas were measured from image tube spectra taken with
the Baranne-Pellet long slit spectrograph at the 193 cm
OHP telescope (see Paper I for technical details and
references). We reduced six spectra for NGC 7741, five for
NGC 3359, and seven for NGC 7779. For NGC 7741 these
results were complemented for the disks by two Fabry-
Perot interferograms (BTA 23 and 24) taken at the 6 m —
Zelenchuskaya telescope, with an interference order of
1360 at He.

3.2 RapIAL VELOCITY FELDS. — The radial velocities,
relative to the Sun, are given in tables IVa, b, and c. Mean
radial velocities versus radius curves from spectra close
(and parallel) to the major axis of the bars are shown in
figures 3a, b, and c. They clearly show zones of small radial
motions in the central part, out to ~ 1/2 of the semi-
major axis of the bar in the three objects, even in NGC 7479
with its non negligible bulge (which should in principle
give a rather sharp velocity gradient). They also show, in
the two galaxies with vigorous star formation (NGC 7741
and NGC 3359), a sharp bump just at the end of the bar.
These two phenomena were also present in NGC 5383
(Paper I) where they were quantitatively identified with
the perturbation of the gas flow by the asymmetric potential
of the bar. The systematic velocities measured at the center
of the galaxy are respectively :

Vs = 755km s~ 1 (NGC 7741),
1000 km s~ (NGC 3359), 2385km s~ ! (NGC 7479),

in good agreement with previous data (Sandage and
Tammann, 1981).
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3.3 AXISYMMETRIC MASS MODEL. — The velocity field is
highly non-circular in the bar region, so the usual concept
of a mean rotation curve has in principle no meaning.
As shown in the Appendix (§ 1), if we admit a linear pertur-
bation of the velocity field due to the bar, the axisymmetric
rotation curve U, ,(p) can be derived from a Fourier-like
transform of the radial velocity field Vp(p), where p is the
radius in the galaxy plane and V, = Vi — Vs

Specifically, if 0, is the angle between the bar and the
line of nodes and i the inclination :

Uy op) = —— J “V,(p) sin 2 6, — 6) do

m sin isin 2 6,

(Eq. (4) of Appendix)

where 0 is the azimuthal angle in the galaxy plane (@ = 0°:
major axis). The even non axisymmetric terms cancel in
the integration over a half galaxy plane. (Odd terms, i.e.
the effect of an off-centered bar, would cancel if the inte-
gration is carried over the whole plane, but we have not
enough data even in the best case of NGC 7741.)

It has proved possible to apply this procedure only
to NGC 7741, as the data on the other galaxies are too
incomplete.

For that galaxy, we used the isoradial velocities in the
galaxy half-plane as shown in figure 4.

For NGC 3359 and NGC 7479 we have, rather crudely,
used the radial velocities near the line of nodes as a good
approximation of the axisymmetric rotation field. For
justification, see the Appendix (§ 1) and note the fair
agreement between the axisymmetric curve obtained for
NGC 7741 by the more rigorous method outlined above
and the observed radial velocities near its line of nodes
(Fig. 5a).

The rotation velocities are given in figures 5a, b and c.

The solid lines on the figures represent the axisymmetric
rotation curves. They have been fitted by a sum of two
Kuzmin-Toomre thin disk models (Kuzmin, 1953,
Toomre, 1963).

A summation over Kuz'min-Toomre disks gives an
angular velocity Q such as :

A
QZ =ZU92’0/p2 =z(az—+p—z-w

The A and a values are given in table V.

The mass of a disk integrated from the center to p = ka
is :

M(ka) = %[1 -

_1
J1+ K
and the mass, in solar units, for a sum of two disks is :

M =673 x 104dZA[1 ———1—]
J1 + k?

where d is the distance of the galaxy in Mpc.

The masses integrated from the center to the radius of
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the bar ay are given in table V as the corresponding appa-
rent luminosities. L(ag) is the sum of the total luminosity
of the bar L; 5 and of the luminosity of the axisymmetric
components (central-disk, extended-disk, bulge for NGC
7479) up to ag.

We give then the apparent mean M/L ratios over the
same region.

3.4 Mass oF THE BAR. — The isoradial velocities (Figs. 6a,
b, and c) clearly exhibit the classical « S » shaped distortion,
expected from the gravitational pull of the bar. As shown
in the Appendix (§ 2) we can use the observed radial
velocities V at the end of the bar and the computed
rotational velocity at radius ay to find the normalizing
coefficient Ay = f I/ g,5 rg in km? s™2 (Eq. (5) of the
Appendix). This coefficient is given in table VL.

With the photometric values I g, g,5, g and the distance
moduli given in table II, we can calculate the Mass/
Luminosity ratios (M/L)y = fg = 15/0.0172 Iy q,5 ag
(Table VI).

The very low values for NGC 7741 and NGC 3359 are
due to the very active star formation in the bar. More
meaningful values [(M/L)*, Table VI] are obtained by
referring only to the old stellar component of the bars
(Sect. 2.4).

These values are very close for the three galaxies (and
would be even closer if we could correct the luminosity
of the bar of NGC 7479 for the faint, but present, star
formation). They can be directly compared to the (M/L),
(Table VI) for the axisymmetric components, out to the
same radius gz computed from the (M/L) obtained in
section 3.3 after removal of the contribution of the bar.

We see the near equality of the (M/L) ratios of the stellar
bar and its surrounding disk for the first two galaxies, but
a significantly lower value for NGC 7479. We recall that
these values correspond to H = 100 km s~! Mpc™* (M/L
ratios are oc A~ ! with A = 100/H).

3.5 Discussion. — The masses of the bars were obtained
under two hypotheses, that the perturbation from the bar
is linear and that corotation occurs at the end of the bar.
We test the first hypothesis by computing the maximum
perturbation of the largest Fourier component ¢, of the
potential. It is equal to ~ 0.43 for an homogeneous bar of
axial ratio g = 0.25 in Monnet-Simien (1977) units, and
is attained at ~ 0.6 (in unit of ag).

A¢, in km? s~ is equal to 0.43 i, which gives respec-
tively 1669, 1622, 2999 km? s~ 2 for the three galaxies.
For a sum of KuzZmin-Toomre disks, the axisymmetric

A
Ja* + p?

We obtain ¢, = 27120, 87400, 199400 km? s~ 2 for the

0.6 ag radii (respectively 0/44, 0:38, 0/56) and the ratios

potential is given by ¢, =

A;¢)2are:6 x 1072,

2
1.5 x 1072,

2 x 1072,

and respectively .

This linear analysis appears thus quite justified.
The corotation hypothesis can be tested with the help

of the familiar resonance curves Q, Q — g, Q +g as
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functions of radius, computed from the axisymmetric
rotation curves (Sect. 3.3) by :

A A4 a® + p?)
V=l p*)*? S @ + p*)**

They are given in figures 7a, b, and c. For NGC 7741, the
most exterior H II region is at ~ 135" (6.9 kpc) slightly
outside the extent of the Q + g
in view of the uncertainties; however, the dust arms, on
blue plates, are located on the inside of the blue stellar
arms, while just the opposite is expected outside corotation.
We have thus repeated the computation of the mass of the
bar, putting corotation at ~ 108", which is the mean radius
of a ring of H II regions. The result is essentially unchanged
(the mass is only ~ 20 % larger).

For NGC 3359, the most exterior H II region is at

~ 210" (13 kpc) well outside the Q +§ limit. Again,

curve, but quite compatible

putting corotation further does not change the mass of
the bar.

For NGC 7479, it is at ~ 225" (24.9 kpc) significantly
outside the Q + g limit (even for a flat rotation curve, for
K
2
The influence on the mass of the bar is again small.

We thus see in the three cases significant evidence
against theoretical expectations, but rather negligible
influence on the derived M/L ratios of the bars.

p > 1207, the Q + = curve will cross Q, at p = 150" only).

4. Conclusions.

The «incorruptible S shaped distortion » in the isovelocities
of the gas in a barred galaxy, predicted by Kalnajs (1978),
was first noticed by Bosma (1978) from H I supersyntheses
data on spirals and optically by Peterson et al. (1978) on
the « prototype » object, NGC 5383. Since then, it has been
confirmed, more or less, for a number of barred galaxies :
NGC 1300 (Peterson and Huntley, 1980) NGC 5728
(Rubin, 1980), NGC 4490 (Duval, 1981), NGC 1313 (Mar-
celin and Athanassoula, 1982), NGC 253 and NGC 5236
(de Vaucouleurs et al., 1983), NGC 6221 (Pence and
Blackman, 1984).

This reality was at first disputed by Blackman and
Pence (1982), when they argued that only pure circular
motions were present in NGC 2525 and NGC 7741
(opposite to the result presented here, but which cannot be
discussed as they have published data only along the
major axis of the bar). They also argued that the previous
data on NGC 1300 and NGC 5383 could be explained
without gas flows associated with the bars, which for
NGC 5383 does not seem supported by the more extensive
results of Duval and Athanassoula (1983).

Evidence in favour of the « S» distortion has been
presented by Peterson (1984) for one of the galaxies studied
here (NGC 7479) as well as for NGC 1097, NGC 1566,
and NGC 7496. As we have seen, clear « S » distortions
are found in this paper for the three objects studied. The
same effect (Duval and Monnet, in preparation) has been
also found for the Large Magellanic Cloud.

M. F. Duval et al.
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Very few M/Lratios have been obtained so far for the
bar component : the results presented here more than
doubled the previous determinations (NGC 5383, Duval
and Athanassoula, 1983; NGC 1313, Marcelin and
Athanassoula, 1982). They confirm rather normal values,
i.e. quite close to that of the surrounding disk. This supports
the simple picture of the bars, as a density wave in the
disk, without strong preference for either young or old
stellar populations. It must be pointed out, however, that
the present study is quite preliminary : a much better
spatial coverage would be needed to take into account the
(probable) shocks across the dust lanes in the bar. The
accuracy of the M/L ratios for the bars is rather poor
(atleastafactor 1.5 uncertainty), mainly for the same reason.
The new technique of two-dimensional scanning Fabry-
Perot interferometry can generate such data with a very
good efficiency, and we have already in progress a study
on NGC 3351. Of course a more sophisticated theoretical
analysis will be needed.

Appendix. — DETERMINATION OF THE AXISYMMETRIC
« ROTATION » CURVE AND OF THE MASS OF THE BAR IN A
BARRED SPIRAL. — With the pure rotation U, o(p) only,
the radial velocity at a point p, 0 (polar coordinates in the
plane of the galaxy) is ¥, = U, ((p) cos 0 sin i (i = incli-
nation). For a linear perturbation of the gravitational
potential, due to the bar, we adopt

(p) = ¢,(p) + =;4 bm(p) exp[im(Q, t — 0)] .

The linearized Euler equations, for negligible viscosity
of the gas flow (Q_ real) and the absence of shocks, give
for the corresponding perturbations of the rotation velocity
U, 0(p) and the expansion velocity U ,m(p) (Athanassoula,
1978) :

p 32 K2 o 1
U T —— — —— — — —
om = - vz)I: "t ra\PE 2|
x (p* ¢, (1)
im p~3/2 v 0 1
U =—F——-1I2Q——|p=——= 1/2
p,m K2(1 _ VZ)I: m (p ap 2 (p ¢m)

@
where k is the epicyclic frequency :
Q do|?
K=2 Ql:l + ﬁ d—p]

Q the angular velocity :
Q = Uglp

v the frequency of a particle passing through the bar :
v=mQ, — Q)x.

For a bar which sets at an angle 6, with the line of nodes,
the predicted radial velocity at point (p, 0) is :

Vp(p, 0) = Uy o(p) cos 6 sin i +

Cos cos
Uo,m _ .. )
+ X U mO—0) . Osini. ()

m=24..
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1. Determination of the axisymmetric « rotation » curve :
Ue,o(P)-

Equation (3) multiplied by

26
1—(——) df and integrated
sin

over 6 from — 72—Ito + 72—Igives :

1 (2
—J V() sin (20, — 6) d0 =

z Am Ge,m(P) + z Bm Up,m(P)
m=2,4... m=2,4...

+I
A4, = J g cosm(f — 6,)cosfsin(260, — 0)df = 0
for all m even. And

+ I
B, = J Zsinm(@ —6,)sinfsin(26, — 6)do =0

%
for all m.
The rotation curve U, ((p) is thus obtained by :

2 2
~ 7sinisin20,

n

2

Uy.o(p) V,(p)sin (26, — 6)d6

4

2 , in which cases the influence of the
bar cannot be separated from a pure rotation law.

A cruder method uses V /sin i along the lines of nodes
(6 = 0°) as close to Uy ,, which is quite valid as shown
below.

Equation (3) gives

except if 6, ~ 0 or =
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Voisini = Ugo(p) + Y Ugop) cos mb,
m=24...

and we need

AU, ,
Ug,o

1
=mz Uo,mcosmGO <1

Full computation from equation (2) and for the three
galaxies studied in the paper shows that the maximum error
occurs close to the end of the bar. At this point we have :

v = 0(see Sect. 3.4),

Kk ~ 2Q (from rotation curve in Sect. 3.3) .
Equation (2) gives then :
AU |: qﬁz

¢4
—_— 4
92,0 v cos 20, + a ——cos 46,

where o is the normalized radius « = p/ag (= 1 at the end

d¢

of the bar) A is a normalizing coefficient to get « =~ in

do
d¢ . . . .
qo 8 expressed in « a dimensional »

Monnet-Simien (1977) units.
Ag = 0.0172 f3 Iy 9,5 ag
fg : mass to light ratio of the bar in solar units (Sect. 3.4)
Iy : observed central luminosity in L, pc
q,p : observed axial ratio (Table II)
ag : semi-major axis of the bar in pc.

For a mean true axial ratio g = 0.25, the Fourier com-
ponents of an homogeneous bar (rn = 0), at the end of the
bar are :

2 2

km? s™2 where

d d
% — 0602, 394 _ 0358
o

T =0

and the terms of higher order are negligible,

for NGC 3359 : Jg = 3773km? s 2, Upo =103kms™", 6, =29°
AU
T = 0.07
for NGC 7479 : Jg = 6974 km? s~ 2, Upo=212kms™1, 0, = 10°
AU
- = 0.15
which are indeed < 1 and the approximation is quite justified.
2. Determination of the mass of the bar.
With again v = 0, at the end of the bar, equation (3) gives :
: Ag dg,,
Vp = UG,O COS 90 S l(l =+ ) UGZ’O e ocd—a) (5)

where V' and U, , are in km s~ ™.
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From the known values of U, , and V at the end of the bar, equation (5) gives A, and hence the M/L ratio of the
bar by : )

o doy,
Ag =2Ugo(V, /Uy, cos 6, sin i — 1)/m=22:~4 v
for NGC 7741 g =023 y aj— = 1.107
m=2,4 o
for NGC 3359 qg =028 Y « (:1— = 1.062
m=2,4 a
d¢
for NGC 7479 qg =025 *He = 1.080 .
m=2.4 &
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TABLE la. — Mean luminosity distribution in NGC 7741. TABLE Ib. — Mean luminosity distribution in NGC 3359.

(]

gi log I 1y A * L(r*) k(r*) log p* m(p*) g1 ug & * LYy k(%) log p*  mip*)

O

£ 0.8  20.00 0.000 0.000 0.000 0.000 - - 0.8 18.80 0.000 0,000 0,000 o,000 ; )

h 0.7  20.25 0.002¢ 0.0285 0.014s 0.004, -1.45 17.72 0.7 19.85 0,001, 0.024; 0.0103 0.002, -1.64  17.88
0.6 ~ 20.50 0.015 0.069 0.072 0.022 ~-1.07  15.97 0.6  20.10 0.005s 0.043; 0,028, 0.006; -1.33 16,58
0.5 ~ 20.75 0.034 0.104 0.141 0.043 -0.89  15.25 0.5 20.35 0.013y 0.0664 0.057, 0.0122 -1,20  15.82
0.4 21.00 0.059 0.137 0.211 0.065 -0.77  14.81 0.4 20.65 0.030 0.088 0.104 0,023 -1.03  15.14
0.3 2i.25 0.080 0.160 0.260 0.080 -0.70  14.38 0.3  20.85 0.054 0.132 0.158 0.034 -0.90 14,71
0.2 21.50 0.120 0.195 0.330 0.102 =-0.62  14.32 0.2 21.10 0.095 0.174 0.232  0.050 -0.78  14.28
0.1  21.75 0.186 0.243 0.425 0.131 -0.52  14.05 0.1 21.35 0.174  0.235 0.344  0.073  -0.85  13.88
0.0 22,00 0.313 0.316 0.568 0.175 -0.41  13.73 0.0  21.80 0.352 0.353 0.590 0,126 <0.48  13.28
-0.1  22.25 0.518 0.406 0.752 0.231 =0.30  13.43 0.1 21.85 0.835 0.516 0,987 0.211  -0.31 12,73
-0.2  22.50 0.870 0.526 1.002 0.308 ~-0.19  13.12 0.2 22.10 1.315  0.847 1.328  0.284  -0.21  12.41
-0.3  22.75 1.474 0.685 1.344 0.413 -0.07  12.80 0.3 22.35 1.981 0.785 1.711  0.365 -0.12  12.13
-0.4  23.00 2.279 0.852 1.707 0.525  0.02  12.54 0.4 22.60 2.943 0.958 2.140 0.457 -0.04  11.88
-0.5  23.25 3.100 0.993 2.000 0.615  0.08  12.37 0.5 22,85 3.723 1.089 2.418 0.516  0.01  11.76
-0.6  23.50 4.059 1.137 2.271 0.698  0.15  12.23 0.5 23.10 4.522  1.200  2.844 0.564  0.05  11.86
-0.7  23.75 4.952 1.255 2.472 0.760  0.19  12.14 0.7 23.35 5.455 1.318  2.854 0.608  0.10  11.58
-0.8  24.00 5.995 1.381 2.659. 0.818  0.23  12.06 0.8 23.60 7,034 1.486 3,137 0.670  0.15  11.47
-0.9  24.25 6.706 1.461 2.760 0.849  0.26  12.02 0.9 23.85 8.697 1.684 3.375 0.721  0.20  11.40
-1.0 24,50 7.333 1.528 2.831 0.871  0.28  11.99 4.0 24.10 10.652 1.841 3,596 0.768  0.24  11.33
-1.1 24.75 8.019 1.598 2.893 0.890  0.29  11.97 -1.1 24,35 13.565 2.078 3,857 0,823 0,29 11,25
-1.2 25.00 8.661 1.660 2.938 0.904  0.31  11.95 1.2 24.60 15.647 2,232 4.005 0.855  0.33 11,21
-1.325.25 9.001 1.701 2.963 0.911  0.32  11.94 -1.3 24,85 17.868 2.385 4.131 0,862  0.35  11.18
-1.4  25.50 9.543 1.743 2.983 0.918  0.33  11.93 4.4 25.10 20.785 2,572 4.262 0.910 0,33 11.14
-1.5  25.75 10.436 1.823 3.015 0.927  0.35  11.92 -1.5 25.35 22.806 2.694 4.334 0.925  0.41 11,12
-1.6  26.00 11.304 1.897 3.040 0.935  0.37  11.91 1.8 25.60 23.980 2,763 4.367 0.932  0.42  11.11
-1.7  26.25 12.034 1.957 3.056 0.940 0.38  11.90 1.7 25.85 25.255 2.831 4.418 0.943 0,44  11.10
-1.8  26.50 14.586 2.155 3.102 0.954  0.42  11.89 1.8 26.10 29.472 3.083 4.476 0.956  0.45  11.08
-1.9  26.75 16.774 2.311 3.133 0.964 0.46  11.88 - B B - 4684  1.000 _ 11.04
-2.0  27.00 18.962 2.457 3.158 0.971  0.48  11.87

© - - - 3.251 1.000 - 11.84

TABLE Ic. — Mean luminosity distribution in NGC 7479.

log I uy 3 r* L(r* k(r®)  log p* m(p*)

0.7 18.78 0,000 0.000 0.000 0.000 - -
0.8 20.03 0,002, 0.030, 0.013] 0.004, -1.48 17.34
0.5 20,28 0.0DB“ 0.051, 0,032, 0.011, -1.25 16,35
0.4 20.53 D.D1B6 0.076, 0.0816 0.0218 -1.08 15.66
0.3 20.78 0,035 0.106 0.088 0.035 -0.94 15.14
0,2 21,03 0.063 0.141 0.148 0.053 -0,81 14.71
0.1 21.28  0.132 .205 0.244 (0.088 -0.65 14.15
0.0 21,53 0.238 .275 0,366 0-130 -0.52 13,72
-0.1 21.78 0.408 .361 0.520 0.185 -0,41 13.34
-0.2 22.03 0-.618 .443 0.668 0.238 -0,32 13.07
-0.3 22,28 0.875 -528 0.814 0.289 -0.24 12.86
-0.4 22,53 1.211 .621 0,966 0.343 -0.17 12.87
-0.5 22,78 1-861 -727  1.126  0.400 -0.10 12.50
-0.6 23,03 2.476 0.888 14357 0.482 -0.02 12.30
-0.7 23,28 3.476 1.052  1.582 0.562 0.06 12.14
-0.8 23.53 4,718 1,226 1.804 0.641 0.12 11.98
-0.9 23,78 5.743 1,352  1.951 0.693 0,17 11.91
-1.0 24.03 6.494 1,438 2.026 0.724 0.18 11.86
1.1 24.28 7.756 1.571 2.149 0.764 0.23 11.80
-1.2 24.53 8.679 1.662 2.214 0.787 0.26 11.77
-1.3 24,78 8.288 1.719 2.248 0,788 0.27 11.75
-1,4 25.03 11.8618 1.923 2.354 0.836 0.31 11.70
-1,5 25,28 14.065 2.116  2.441 0.867 0.36 11.66
1.6 25.53 16.620 2,300 2.513 0.893 0.40 11.63
1,7 25.78 189.772 2.508 2.584 0,918 0.43 11,860
® - - - 2.814 1,000 - 11.51

0O 0O 0O 0o o o o
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NGC 3359

$3don 75

Isoradial velocities in km s™! superposed on some blue isophotes (sky plane).

NGC 7741

FIGURES 6a-c.
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