Recycling Intergalactic and Interstellar Matter
TAU Symposium Series, Vol. 217, 2004
Pierre-Alain Duc, Jonathan Braine and Elias Brinks, eds.

Young Star Clusters: Clues to Galaxy Formation and
Evolution

Peter Anders, Uta Fritze—v. Alvensleben

Universitdts-Sternwarte Gottingen, Geismarlandstrasse 11, 87083
Gottingen, Germany

Richard de Grijs

Department of Physics & Astronomy, The University of Sheffield, Hicks
Building, Hounsfield Road, Sheffield S3 TRH, UK

Abstract. Young clusters are observed to form in a variety of inter-
acting galaxies and violent starbursts, a substantial number resembling
the progenitors of the well-studied globular clusters in mass and size. By
studying young clusters in merger remnants and peculiar galaxies, we can
therefore learn about the violent star formation history of these galaxies.
We present a new set of evolutionary synthesis models of our GALEV
code specifically developed to include the gaseous emission of presently
forming star clusters, and a new tool that allows to determine individual
cluster metallicities, ages, extinction values and masses from a compari-
son of a large grid of model Spectral Energy Distributions (SEDs) with
multi-color observations. First results for the newly-born clusters in NGC
1569 are presented.

1. Models & Applications

We have further refined the Gottingen evolutionary synthesis code GALEV by
including the effect of gaseous line and continuum emission. The emission con-
tributes significantly to the integrated light (both to absolute magnitudes and
colors) of stellar populations younger than 3 x 107 yr (see Fig. 1 and An-
ders & Fritze - v. Alvensleben 2003). The updated models are available from
http://www.uni-sw.gwdg.de/~galev/panders/.

We developed a tool to compare our evolutionary synthesis models with ob-
served cluster SEDs, to determine the basic cluster parameters age, metallicity,
internal extinction and mass independently. This tool was tested extensively
using artificial clusters (Anders et al. 2003a) and broad-band observations of
star clusters in NGC 3310 (de Grijs et al. 2003a). From our tests we conclude
that:

1. At least 4 passbands are necessary to determine the 3 free parameters
age, metallicity and extinction, and the mass by scaling the SED, inde-
pendently.
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Figure 1.  Contribution of gaseous emission to various standard John-
son magnitudes for metallicity Z = 0.0004, assuming a Salpeter or Scalo
IMF as indicated in the legend.

2. The most important passbands are the U and B bands; for systems older
than roughly 1 Gyr the V band is equally important.

3. NIR bands improve the results by constraining the metallicity efficiently.
4. A wavelength coverage as long as possible is desirable.

5. Large observational errors and/or wrong a priori assumptions may lead to
completely wrong results.

As a first application the dwarf starburst galaxy NGC 1569 was chosen.
Our results are consistent with values in the literature, but enlarge the sample
of star clusters studied in this galaxy by a factor of 3. We find a surprising
change in the cluster mass function with age, with clusters formed during the
onset of the burst (approx. 25 Myr ago) being on average more massive than
the most recently formed clusters (Anders et al. 2003b).
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