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Introduction

Supermassive disk galaxies (SDGs
hereinafter) are characterized by a high
rotational velocity of their gas compo-
nent (Vmae=>350 kms'). NGC 1961
(Shostak et al., 1982), UGC 2885 (Bur-
stein et al., 1982) and UGC 12591
(Giovanelli et al., 1986) are the best
known examples. As Saglia and Sancisi
(1988) pointed out, these galaxies lie at
the extreme upper end of the Tully-
Fisher relation and are on the average
less luminous than expected from their
rotational velocity. Their mean mass-to-
luminosity ratio M/L is 156 (with Hg=
75 Mpc km s '), i.e. 1.6 times the value
for Sa galaxies (Rubin et al., 1985). In
addition, their optical sizes appear to be
on the average smaller than those of the
normal galaxies.

SDGs have been discovered only re-
cently, since in the past the technical
limitations of the 21-cm spectrometers
have rendered impossible the detection
of the very wide HI profiles that charac-
terize such systems. In effect, none of
the galaxies in the Roberts (1978) sam-
ple has a rotational velocity greater than
350 km s '. SDGs are still poorly known:
it is not even clear whether supermas-
sive galaxies really form a distinct
category of galaxies with definite prop-
erties or whether they simply represent
the extreme tail of the distribution to-
wards the largest masses. These ques-
tions have deep implications on the for-
mation and evolution of galaxies and the
amount of dark matter. The observed
properties indicate that in supermassive
galaxies dark matter may dominate
even inside the R.s radius, in contrast to
what seems to happen in normal spirals
(Sancisi and van Albada, 1985).
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Observations and Data Reduction

In order to investigate further these
properties we have started an extensive
optical survey of SDG candidates in the
southern hemisphere, using the 2.2-m
ESO/MPI telescope at La Silla. In par-
ticular, we would like to understand
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750. G.A. Tammann: Commission 28: Galax-
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752. B. Reipurth and S. Heathcote: The Jet
and Energy Source of HH 46/47. As-
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whether SDGs have in general an un-
usual high content of dark matter in the
inner regions or, perhaps, an unusual
stellar population. It is important to
study SDGs optically, since the distribu-
tion of HI often has a hole in the centre
and is also affected by a severe beam

Figure 1: Red image of NGC 7599 oblained with EMMI at the NTT (kindly taken for us by
S.0'Odorico). The field is 6 x 6 arcmin. North is at the top and East to the right.
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Figure 2: Rotation curve of the gaseous component of NGC 7599 derived from the measure-
ments of the Hf} line at P.A,=57°, The exposure time of each spectrum was 120 minutes.

smearing. Moreover, for the case of
southern galaxies, high resolution HI ob-
servations are still lacking. A candidate
list was produced using the HI cata-
logue of Huchtmeier and Richter (1989)
and the following selection criteria: (i) a
rotational velocity Vina = 350 kms ', de-
duced from the HI line width at 20%
height. (i) a HI line profile quite regular
and double-horned, indicating circular
motions.

Our observations of SDGs started
with NGC 5084, which was observed in
May 1987 and July 1988 as a feasibility
test of this programme. The results
(Zeilinger, Galletta and Madsen, 1990)
were so encouraging that we decided to
start this work more systematically.
CCD images in different colours, deep
Schmidt plates and long-slit spectros-
copy of four additional galaxies (NGC
1350, NGC 1398, NGC7038, and NGC
7599) were then obtained in October
1990. A CCD image of NGC7599 is pre-
sented in Figure 1 as an example. Other
galaxies will be observed next April us-
ing again the 2.2-m telescope. The data
reduction has been performed using
IHAP and other specific programmes
developed in Padova (Fourier-Quotient
package). A sample rotation curve of the
ionized gas, obtained by means of
Gaussian fitting of the emission lines is
shown in Figure 2 for the galaxy
NGC 7599. Surprisingly the gas rotation
curve of NGC 7599 has values which are
too low for SDG. This may have two
reasons: (i) we are looking only at the
inner region of the galaxy and the rota-
tion curve rises outside; (ii) the very wide
HI profile is influenced by the presence
of a companion galaxy or has too low an

S/N ratio. The analysis of the stellar ro-
tation curve and the stellar velocity dis-
persion profile may clarify this point.

In order to analyse the luminosity dis-
tribution outside the region covered by
the CCD frames we used ESO Schmidt
plates and the calibrated images, ex-
tracted from the ESO-LV catalogue on
optical disk (Lauberts and Valentijn,
1989). The inner parts of the galaxies
have been calibrated in surface bright-
ness using the aperture photometry val-
ues reported in the catalogue of Longo
and de Vaucouleurs (1983).

The M/L Ratio: Models and
Results

The relevant kinematical information
comes from stellar and ionized gas rota-
tion curves. Rotational velocities must be
corrected for the inclination; the stellar
rotation curves (obtained from absorp-
tion lines) also require a correction for the
asymmetric drift, if a non-negligible ve-
locity dispersion is present. In addition,
the effect of integration along the line of
sight must be taken into account (in the
hypothesis of negligible absorption).
More accurate corrections, taking into
account the presence of internal absorp-
tion (Holmberg, 1958, Disney, 1990, Va-
lentijn, 1990) will be included in the final
paper. These corrections are accom-
plished with a three-component model
(Zeilinger, Galletta and Madsen, 1990)
representing the bulge, disk and halo
component. A Young density law
(Young, 1976) is used to reproduce the
bulge halo R'* component, an exponen-
tial law to simulate the disk, and a power
law of the type discussed by van Albada
et al. (1985) for the dark halo. This model
yields a circular velocity curve (related to
the mass density profile assuming that
the luminous components of the galaxies
have constant M/L ratios) and a light
density profile. For NGC5084 the
corrected stellar rotation curve is in
agreement with the velocities measured
at 21-cm wavelength by Gottesman and
Hawarden (1986) at a distance (400"
twice the optical size of the disk. The
global M/L profile of the galaxies can be
derived from the above density profiles.

Figure 3 shows for NGC 5084 the de-
composition of the observed rotation
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Figure 3: Rotation curve on NGC5084 presented as the sum of bulge, disk and halo (dashed
lines) in order to fit both the circular rotation curve (full line) and the velocities of the outer HI
ring (shown in the inset as ellipse). The dotted line represents the observed rotation curve. The
individual observed values (full points) are corrected for the asymmetric drift and integration

along the line-of-sight.
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curve into the contributions of bulge,
disk and halo component. Combining
these results with existing HI data, the
extension of the halo component and its
contribution to the total galaxy mass
can be calculated. For instance, in the
case of NGC5084, a massiv halo is re-
quired to explain the M/L profile. This is
found to vary from about 19 Mg /L.,
(Ho=100 Mpc km s~ ") in the inner re-
gions increasing outwards to 45 M,,/L,,
with a possible central peak of =30 M.,/
L. Following the model, a total mass of
7.28 x10'"" Mg, (R<30kpc), 80% of
which contained in the halo component,
is derived. The presence of the massive
halo could also explain the tilted lane
observed in this galaxy in terms of a
stabilized warped disk (Binney, 1978).
NGC5084 is an S0 galaxy, but
nevertheless has an enormous quantity
of gas. This observed gas can hardly
derive from a single accretion event,
since such a large mass would probably
leave the gas in an inclined configura-
tion due to the effect of self-gravitation

(Sparke and Casertano, 1988), but this
configuration is not observed. If the pic-
ture of the external origin of the gaseous
material should still hold, one has to
assume that the time scale of the accre-
tion process is very short with respect to
the life time of the galaxy.

A possible picture for the formation of
SDGs is then that they are the result of a
series of accretion events, possibly in-
duced also by the progressive deepen-
ing of the galaxy potential well.
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On the Origin of the Continuum Radiation at Optical
and Ultraviolet Wavelengths in AGN/Quasars

M.-H. ULRICH, ESO

Itis generally proposed that the energy
source in quasars and Seyfert galaxies is
accretion onto a massive object. Since
angular momentum appears in most as-
trophysical situations, it has been further
proposed that the accreted gas is
assembled in a disk (Lynden-Bell, 1969;
Shields, 1978; for reviews see Pringle,
1981; Collin-Souffrin and Lasota, 1988).
For a given model, the spectrum of the
radiation emitted by a pure viscous flow
can be calculated. Comparison of this
continuum spectrum with the observed
optical/UV/soft X-ray spectrum can, in
principle, give the mass of the central
object Mgy and the accretion rate M (e.g.
Sun and Malkan, 1989). However, not
only are the models still uncertain but
also, as we shall see below, the rapid
variations of the UV and optical con-
tinuum of AGN suggest that the origin of
this continuum is more complex than
previously realized.

Let us examine the flux variations
data available for one of the best
studied AGNs: NGC 4151 (Ulrich et al.,
1990).

NGC 4151 has been observed with
IUE on 125 days mostly grouped in
campaigns of typically 20 to 40 days,
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the interval between observations being
4 to 5 days. No ground-based optical
observations were systematically done
simultaneously with the UV observa-
tions but we have at our disposal the
flux measured with the fine error sensor
(FES) on-board IUE before each spectral
exposure. The optical FES flux, which is
recorded with an S20 photocathode, is
contributed by variable components

(broad emission lines + continuum) and
a nonvariable component including stel-
lar light and narrow emission lines.

The contribution of the Balmer con-
tinuum in the FES band is negligible.
That of the broad emission lines is esti-
mated to be < 20% of the total flux.

Figures 1 and 2 show that the optical
(FES) and UV fluxes undergo variations
which are simultaneous within our time

TABLE 1: NGC4151=_Selected episodes: observing dates

1983 IUE October 30; November 4, 7, 11, 15, 19
EXOSAT November 7, 11, 15, 19
1984 IUE December 16, 19, 24, 28
EXOSAT December 16, 20, 22, 24, 28
1985 IUE January 2, 8, 14
EXOSAT January 2
1988 IUE November 29
December 10, 14, 20, 24, 28, 31 ‘<
1989 IUE January 5, 9, 13, 17, 21, 25, 30
1990 IUE February 25
March 1, 5,9, 13, 17, 21
April 1,12, 17




