rich nuclear galaxy spectrum. The burst
duration, irnpllcit in these simulations, is
that of a single generation star cluster,
hence, amongst the staortest Consequently, we could explore In this work
only the dependences on the burst
strength and age. For illustmtion, we
provide in Figure4 the early evolutionary
stages from 5 to 50 Myr, of the compusite spectrum. Notice the rapid spectral
changes. The dependence on the burst
strength is shown in Figure 5a and b, in
terms of absolute tumlnoslty increase
and colour evolution of the composite
light the stronger the burst, the longer
its impact on the composite system, as
expected.
Ws are not aware that any starburst
galaxy has been detected so far with

10 bands as strong as those observed
in the UvlC btue clusters passing
through the M supergiant phase. This
suggests that starbursts in galaxies are
not timepeaked but rather made of
multiple, successive stellar generations.
Then, Uw absence of the M supergiant
motecutar signature could be understood as the result of dilution effects

the contribution from evolutionary
stages outside the 7 to 12 Myr, which
are free of molecular absorption, will
wash out the molecular bands from
the short-llvlng M supergiant phase at
10 Myr. A weak metalticity in the starburst could contribute also to a weakening of the molacular bands. The M
supergiant phase in a metal-rich composite population could be prominent
only If the burst duration were quite
short and the burst age were wound 10
Myr. In contrast, the near 1R Call triplet
should be a conspicuous feature In
most starbursts, because it is present at
all evolutionary stages from 6 to 500 Myr
(Fig. 2).
We are now in the process of simutatIng starbursts in low-metallicity galaxies
such as dwarf galaxies. In parallel, we
are performing direct population synthesis of a ample of 660 dwarf blue and
red galaxies.
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The Planetary Nebula NGC 3132: a Three-Dimensional
Ionization Model
M. BASSGEN, C.DIESCH, M. GREWING, Astronomisches lnstitut, Tubingen, Germany
1. Introduction
Planetary Nebulae (PNe) are an intermediate stage in the stellar evolution
from a red glant star to a white dwarf of
stars wlth masses between 1 & and
about 8 Ma. Most of the light emitted
from PNe consists of emission lines
from ions excited by the UV radiation of
the hot central star. As the PN consists
of material ejected from the red giant
star during the AGE Phase, investigations of the morphology and the dynamics of PNe can give Information
about the mechanisms that cause the
mass loss from the red giant star.
The major problem investigating the
morphology of PNe is the fact that there
is no simple way to get the three-dimensional density distribution In the
nebulae. As PNe are optically thin in the
light of emission lines, two-dimensional
lmages show the Integrated flux emitted
from all locations in the line of sight into
the direction to the observer. Thus there
are several three-dimensional density
distributions leading to the same monochromatic image. But most PNe show
strong evidence that a spherically

symmetric density distribution cannot
match with the monochromatic images.
Statistical methods lead to systems
assuming several PN morphologies repreeenting different evolutionary stages
in some morphotoglcal classes (Balick,
1987, in which a lot of PNe seem to f?t in
easily, but it is difficult to justify whether
a shgb PM really shows a specific morphology or not.
One possibility to check at least the
consistency of a glven density distribution for a single PM is to compare images taken from that PN tn the light of
d i i e n t ionization stages of several elements with artificial images calculated
with three-dirnenslonal ionization models. Assuming a given density dlstdbution, it is possible to calculate the
ionization equllibrlurn at each location,
depending on the temperature, the
UV ff ux from the central star and monochromatic images, that can be cornpared to observed monochromatic
images.
The observational methods for PNe
made a big progress In the last years.
With the availabilii of sensitive CCD

detectors combined with narrow interference filters it is easily possible to
obtain monochromatic Images of PNe
with high spatial resolution. At IA Silla
this can be done e.g. with the 2.2-117
telescope. Even Images in the weak
lines like 0111 463.3 nrn and sometimes
Hell 4886 can be obtained in most
cases with exposure tlmes less then 30
minutes. The extended old PNe can at
least be imaged In the bright lines like
0111 500.7 nm and NII 658.4 nm. With
the B&C spectrographs of the 2.2-m
and 1-52-mtelescopes combined with
CCD detectom R Is possible to get spectra of different positions inside the PN.
With the 22.4 nmtmm grating at the
1.52-rn telescope (15 prn high resolution
CCD) we obtained spectra (each In the
range from about 400 nm-700 nm) with
exposure times between 1 and 30
minutes. The spectral resolution of this
grating Is sufficient to separate the Important emission lines we n # d for comparison with our model ealculatlons. So
the observational presuppositions are
given to improve the old spherically
symmetric model calculations.

Corr.ected 0t)sel-ved Intensilies (mt= 0 12)
I11UI1

The spectmscopic bnratiwrs used
in this article were performed in F h aty 1989 at the 1.52-m t e l w p e in
combination wlth a Boller&Chivens
spectrograph equipped with a CCD detector (pixel she 15 w).The slid wldth
was chosen as 2".The resolution of the
grating was 22.4 nm/mm (0.34nmlphx).
We obtatnsd long-slit spectra from two
positions south and two positions north
of the centre of NGC 3132. The slit
orientation was east-west Knowing the
exact position of the spectrogqh slit
and knowing the total Hf3 emission of
the o b j j , It is possible to absoIutdY
calibrate the measured Hp flux. With this
local calibration at HB and using tfw also
o b h energy distribu~onof s p trophobnetric mndard stars, it is possible to calibrate the spectra throughout
the entire range from 400 nm to about
700 nm.
The dlrect monochromatic images
were obtained In April 1988 with the
2.2-m ESO/MPI telescope equlpped
wlth a CCQ detector (pixel size =
30 pm). The images were Mud using
standard MIDAS reduction procedum.
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3. Model Description
Our modal consists of a cartesian

cube which contains about W,MO subc u b Vwr with t,j,k ranging from -15 to
+I 5. A local density is assigned to each
volume dement The central star is p
i
tioned In the centre of the cube at
@,0,0). In all volume elements the ionlzatlon and thermal equilibrium is calculated. The absorption on the way from
the central star to the volume element is
taken Into account For these calculations a COWEX vector computer of the
University of Tiibingen is u d . A m e
detailed description of our model is ghren in w
e
n
,D i w h and Grewing
(1WO].
One problem is to 'RII" our ~ u b ewith
a density distribution of a mat nebula. To
do this for NGC 3132 we fitted an ellig
soldal shell with density nj which
surrounds an ellipsoid with a very small reduced obwmd and the dculated
density q to observed Hg-Images. The spectrum of the posltbn 8" south oT the
exact procadurn is described in B&scentral star. We c b e a logarithmic ormn et, etl (1990). too.
dmte to make the weaker lines visible,
TQ obtain an idea abwt the t h W Figure 2a-2d show o h w e d and caldimensional distribution of an object, culated O Ill 500;l nm and N II E 8 4
high resolution spmtrasopw (e.g. CAT m
Iobsmations) plays an important role.

4. Results
Due to the cube structure of our model it is easily posslble to calculate emission line fluxes of distlnct rdgions of the
object and to construct artificial monochromatic images. Figure 1 shows the

5. Conclwlonsand future Work
With our new computer code we can
leave sphwicd symmetry in modellkg
PIJe, It is an adequate instrument to expfah the spatially resoivd monochromatic images and spectra avdlable
with d e m sensitbe detect-.

We plan to continue our work Into two
directions.
(a) We started to make two-diinsional cylindrical symmetric ionization
models with a very high spatla1 resolution (= pkel size of CCD images) so that
we can use GCD H$ Images d i m l y as
input density distributtons after m e
geam&ricrrl t r ~ f 0 m P a t i r n ~ .
(b)ThWimensional models as described above, but wlth th more accurate
treatment of the radiation transfer. The
problem is the Inmait$! mputer
time, Wih this kind of models R would
probably be possible to explain the low
ionization filaments in PNe which might
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Peculiar Kinematics in Interacting Elliptical Galaxies
R. MADEJSKY,Landessternwarte Heidelberg, Germany
Introduction
The investigation of gaIaxy encounters is important to understand the dynamical processes of tidal interaction

between galaxies and to probe the internal dynamics of galaxies. Encounters
between galaxies are not extremely rare
and they cannot be neglected in the
evolution of galaxies because even one

efficient encounter may substantially alter their internal structures. Efficient interaction can lead to merging of
galaxies.
Interactions between galaxies in the

