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Introduction and Data 
whether SDGs have in general an un- 

Supermassive disk galaxies (SDGs In order to investigate further these usual high content of dark matter in the 
hereinafter) are characterized by a high properties we have started an extensive inner regions or, perhaps, an unusual 
rotational velocity of their gas compo- optical survey of SDG candidates In the stellar population. It is important to 
nent (Vw>350 krn s-'). NGC 1961 southern hemisphere, using the 2.243 study SDGs optically, since the distribu- 
(Shostak et al., 1982), UGC 2885 (Bur- ESO/MPI telescope at La Silla. In par- tion of HI often has a hole in the centre 
stein et at., 1982) and UGC 12591 ticular, we would like to understand and is also affected by a severe beam 
(Giovanelli et al., 1985) are the best 
known examrrles. As Saalia and Sancisi 
(1988) pointh out, the& 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 15 (with Ho= 
75 Mpc km s-I), 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-ern spectrometers 
have rendered impossible the detection 
of the very wide HI profiles that eharac- 
terize such systems. In effect, none of 
the galaxies in the Roberts (t978) Sam- 
ple has a rotational velocity greater than 
350 km s-'. SDGs are still poorfy known: 
it is not even clear whether supermas- 
sive galaxies really form a distinct 
category of galaxies with definite prop- 
erties or whether Uley simply reprmnt 
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 RPs radius, in contrast to 
what seems to happen in normal spirals ngure 1: ~ e d  ;- of NGC 7590 obtained with EMMI at the nrrr pindk taken for w 
{Sancisi and van Albada, 1985). S.D'OdbrieoI. 'The fieid is 6 x 6 arcmin. North is at Me top and East to the right. 
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Distance from center [arcaac] component. A Young density taw 

Rgure 2: Rotath curve d the gasews companent of NGC7599 den'& from the mmwm- (Young, 1976) Is used to reproduce the 
mmis of Ihe HB iim at PA -57". axposum time of mch wectwrn was 120 tnhutes. bcltQe RR4 campnent* an expanen- 

tial law to simulate the disk, and a power 
law of the type discussed by van A b d a  
et al. (1 985) for the dark halo. This model 

smearing. Moreom, for the case of SM ratio. l h  analysis of the stellar ro- yields a c(rmlarvelocity curve (related to 
southern galaxies, high resolution HI ob- tation curve and the stellar velocity dls- the mass density profile assuming that 
servstions are stlll lacking. A candidate (wrsion profile may clarify this Point. the luminous components of the galaxies 
list w prod- using bhe HI mta- In order to ana lp  the luminosity dis- have constant MA ratlo$) and a IigM 
logue of Huchtmeler and Richter (1989) tribution outside the reglon covered by density profile. Fm NGC5084 the 
and the following selection criteria: (1) a the CCD frames we used ESO Schmidt corrected stellar rotation curve Is in 
rotational veloclty V-r 350 km s-', de- plates and the calibrated Images, ex- agreement wlth the velocities measured 
d u d  from ffw HI Ihe width at 20% traded from Ute ESO-LV catalogw on at21-cm wavelength by Gottaman and 
height. (ii) a HI line profile quite regular optical disk (Lauberb and Valentijn, Hawarden (1986) at a distance (4W) 
and doubte-hmed, indicating circular 1989). The h e r  parts of the galaxles M c e  the optlcal size of the dlsk. The 
motlons. have been calbmted in surface bright- global M/L profile of the galaxies can be 

Our observations of SDGs wed nee8 using the aperture photometry val- derived from the abwe density profiles. 
with NQC 5084, which was obswved in ues reported in the Catalogue of hngo Figure 3 shows for NGC5084 the de- 
May 1987 and July 1988 as a feasibility and de Vaucwlwrs (1 983). compltlon of the &wed rotation 
test of this programme. The results 
(Zeilinger; Galletta and Madsen, 1990) 
were so encouraging that we decided to 

600 start thb work more syystwnaticdly. v " r 1 1 * 4 v n ~ - 1 r n *  

CCD images in different colwrs, deep 
Schmidt plates and long-slit spectres- 
copy of four additional galaxies (NGC t 1350, NGC1398, NGC7038, and NGC 
7599) were then obtained In October ,- 4Q0 - ---___ 
1990. A CCD image of NGC7599 is pre- ' n 

------___ 
sented in Flgure 1 as an example. Other 2 galaxies will be observed next April us- - 
ing again the 2.2-m telescop. The data ,h halo 
mchtion has been pedwnd using 'B _-,,-------r 

0 !HAP and other specific pmgrammes - '( - 
dewtoped in Padova (FwrIerUuotient 

- ........ - - - bulge 
obaeGdd"'----, 

pacme). A sample rotation curve of the I 
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ionized gas, obtained by means of , I disk 
_ & C - - -  - 

, , f a ,  , , , , , - 

-------------------,' 
Gaussian fitting of the emission lines is *Hd ,-- 

shown in Figure 2 for the galaxy i ,Z- 
NGC7599. Surprisingly the gas rotation 
curve of NGC 7599 has values which are SO 100 150 
too low for SDG. Thls may have two Distance from center [arcsec] 
reasons:(i)weareloakingMl~atthe f l g ~ 3 : R o ~ f l o n w 1 v e o n N C C J 0 8 ) ~ t e d a 9 t n a m b ~ ~ , ~ & a o d ~ ( d a s h e d  
i n n e r ~ i O n o f t h e % a ' ~ a n d t h e m t a -  l / n e ~ h ~ t o ~ b o M ~ e d r w l e r ~ t d w r o u v e ~ # l i n e J a n d ~ v w b d ~ o f M e o u h v H i  
tion curve rises outsfde; (Ib wide dng (etmwn ~n ~ l e  tnset as el/&). me m~drrtced /ine m t s  me o b s e d  miwe. m he 
HI Proflie is influenced by the PmSeme IndlvMuaI obtw& WUBS (MI writs) am cormcted fw the mymmasymme~c d m  and integration 
of a companion galaxy or has too low an alwrg th6 timf-sight. 
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TheMn,Ratjo:Modelsand 
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The relevant kinematical information 
comes from stellar and ionized gas rota- 
t i n  curves. Rotational velocities must be 
corrected for the inclination; the stellar 
rotation curves (obtained from abmrp- 
tion lines) also requlre a correction for the 
asymmetric drift, if a non-negliglbb ve- 
locity dispersion is present. In addition, 
the effect of integration dong the line of 
sight must be taken into account (in the 
hypothesis of negligible absorption). 
More accurate comlons, Wlng into 
amount the presence of intwnal abmp- 
tton (Holmberg, 1958, Disney, 19Q0, Va- 
lentijn, 1990) will be included in the Rnal 
paper. These c m l o n s  are acwm- 
plished with a three-component model 
(zeilinger, Galletta and Madsen, 1 
representing the bulge, disk and halo 




