
GALEV model description, tests and observer's guide
We have further refined the Göttingen
evolutionary synthesis code GALEV  by
including the effect of gaseous emission. The
emission contributes significantly to the
integrated light of stellar populations younger
than 108 years (see Figure 1). In addition, the
effect of internal dust extinction has been
included. For details see (1). The models are
available at: 
http://www.uni-sw.gwdg.de/~galev/panders/

The determination of a cluster's age,
metallicity, and internal extinction is done by
constructing a grid of models for these
parameters in the space of the observational
magnitudes (see Figure 2), and comparison

with the observed magnitudes in a least-
squares sense. The masses of the clusters are
evaluated using the appropriate M/L-ratios,
as a function of the other determined cluster
parameters.

The dependence of the accuracy of the age determination on the filter sets
used is shown schematically in Figure 3, as an example. A detailed
theoretical discussion concerning the choice of passbands, the impact of
certain input parameters and restrictions of the parameter space for the
analysis are presented in (2), while (3, 4) contain investigations from the
observational point-of-view.
Due to the well known age-metallicity degeneracy (and a similar age-
extinction degeneracy) of the colors, the use of multi -passband observations
is essential to determine these parameters independently, using at least 4
passbands.

From our investigations we conclude that:
�

 The choice of passband combinations can be optimized towards the
expected mean values of the parameters. 

�

 In order to determine reliable ages,
the use of UV-passbands is
recommended for all ages. Including
at least one NIR passband increases
the accuracy by efficiently
restricting the metallicity.

�

 For metallicity determination, NIR
colors are found to be of highest
significance, especially for old
systems (³  1 Gyr), while the UV
offers crucial information for
younger systems.

�

 A long wavelength coverage,
including UV and blue passbands,
is vital to restrict the cluster
parameters most efficiently.

�

 Generic a priori assumptions for cluster parameters should be avoided!

Figure 1
Relative contribution of the emission
lines to standard Johnson passbands
as  a function of time. Left panle: for
Z=0.0004; right panel: for
Z=0.02=solar metallicity
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Star clusters in the dwarf starburst galaxy NGC 1569
We identify a number of previously unknown star clusters in the post-starburst galaxy
NGC 1569, increasing their number to more than 150. We determine the parameters age,
metallicity, internal extinction and mass. For details of the analysis of the NGC 1569 star
cluster system see (5).
We find a pronounced peak in cluster formation during the last 25 Myr, associated with a
change in the cluster mass function as the burst proceeds, see Figure 4. We performed
several tests and confirmed this change to be statistically significant! There is a
significant excess of high-mass clusters in the second age bin. Possible reasons for this
change are gas exhaustion and/or changing violence of the star formation during the
burst, or star cluster formation suppression due to the strong radiation field caused
by the massive stars formed at the onset of the burst. However, only a minority of the
clusters has masses comparable to Galactic globular clusters. The resolving clusters will
contribute to the field star population.

Star clusters in the starburst ring galaxy NGC 3310
The starburst ring galaxy NGC 3310 contains a genuinely young star cluster system in the
ring, as well as outside this ring. While the age and metallicity distributions of these two
subsets are essentially indistinguishable, the clusters in the ring seem to have
systematically higher masses (see Figure 5). We attribute this to the more violent star
formation conditions and/or higher gas density in the ring.
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Figure 5: Parameter distributions for clusters in vs. outside the ring of NGC 3310.

Figure 4: Mass distributions of young
star clusters  in NGC 1569 in 3 age bins.

Hubble Heritage Image: True color image of NGC 3310.

Star cluster formation is a major mode of star formation in the extreme conditions of interacting galaxies and violent starbursts. Young clusters are observed to form in
a variety of such galaxies, a substantial number resembling the well-studied globular clusters in mass and size. Due to the high angular resolution instruments available
at present and in the near future, such young clusters can be observed up to much further distances and in more detail, than previously possible. Clusters in the inner
parts of bright galaxies and along tidal tails are studied (e.g. "Tadpole" galaxy). The determination of precise radii and masses is crucial for survivability estimates. By
studying young clusters in merger remnants and peculiar galaxies, we can learn about the violent star formation history of these galaxies, and about galaxy formation
and evolution.
We present a new set of evolutionary synthesis models, especially developed to account for the gaseous emission of presently forming star clusters, and a new tool to
compare large model grids with multi-color observations. First results of newly-born clusters in mergers and starburst galaxies are presented and compared to the well-
studied old globulars, and interpreted in the framework of galaxy formation / evolution.

Figure 3
Age re-determination of artificial
clusters, including uncertainties
(assuming +/- 0.1 mag as typical
observational error).Fugure 2

Time evolution of SEDs for solar
metallicity and 5 different ages.

True color image of NGC 1569, HST
images in F439W, F555W and F814W.


