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Monday 6 September 2004, 09:30 — 10:00 Session 1

Local Starbursts in Cosmological Context
Timothy M. Heckman
Department of Physics € Astronomy, Johns Hopkins University, USA

In this talk I hope to introduce some of the major topics that will be the subjects of detailed discussion
throughout the conference. I will begin by defining starbursts in several different ways, and discuss the
merits and demerits of these definitions. Using these definitions, I will then evaluate the importance of
starbursts at low- and high-redshift. I will compare and contrast local starbursts and the Lyman-Break
and sub-mm galaxies populations, and speculate as to the underlying astrophysics that explains the
similarities and differences between local and high-z starbursts. I will briefly summarize the properties
of starburst-driven galactic superwinds and their possible implications for the evolution of galaxies and
the inter-galactic medium. Finally, I will briefly describe our current understanding of the starburst-
AGN connection and the relation between the growth of black holes and galaxy bulges.




Monday 6 September 2004, 10:00 — 10:20 Session 1

Starbursts in an evolving Universe: a local perspective
John S. (Jay) Gallagher
Department of Astronomy, University of Wisconsin-Madison, USA

Beyond the stars themselves, the hierarchy of gravitationally related young stellar systems in the
disks of most galaxies range from OB associations to open star clusters, often arranged along spiral
arms. While a variety of types of nearby starbursts exist (interactions, nuclear, dwarf, BCD), their
star formation displays systematically different patterns than in normal galactic disks. Many stars
are born in very compact star clusters, including the super star clusters (SSCs), which extend in
mass to the range of globulars. The clusters themselves frequently are grouped in starburst clumps.
These patterns imply high degrees of baryonic dissipation in starbursts, which will affect the overall
evolution of galaxies, e.g., globally through the Tully-Fisher relationship, and locally through building
high densities in galactic centers. Extreme concentrations of OB stars within the clumps impact
the state of the ISM, including driving of galactic winds, possibly into the IGM, and opening positive
feedback channels that support further intense star formation. These features will be briefly illustrated
from observations of nearby galaxies to show how starbursts contribute to the ongoing processes of
galaxy building.




Monday 6 September 2004, 10:20 — 10:40 Session 1

Are there local analogs of Lyman break galaxies?
James D. Lowenthal

Department of Astronomy, Smith College/Five College Astronomy Department, USA

To make direct comparisons in the rest-far-ultraviolet between LBGs at z ~ 3 and more local star-
forming galaxies, we use HST/STIS to image a set of 12 nearby (z > 0.05) Hi1 galaxies in the FUV
and a set of 14 luminous compact blue galaxies (LCBGs) at moderate redshift (z ~ 0.5) in the NUV,
corresponding to the rest-FUV. We then subject both sets of galaxy images and those of LBGs at
z ~ 3 to the same morphological and structural analysis. We find many qualitative and quantitative
similarities between the rest-FUV characteristics of distant LBGs and of the more nearby starburst
samples, including general morphologies, sizes, asymmetries, and concentrations. Along with some
kinematic similarities, this implies that nearby Hil galaxies and LCBGs may be reasonable local
analogs of distant Lyman break galaxies.
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Monday 6 September 2004, 11:10 — 11:30 Session 1

Massive stellar content of the metal-rich starburst M&83
Paul A. Crowther
Department of Physics € Astronomy, University of Sheffield, UK

VLT /FORS imaging and spectroscopy has been obtained for the metal-rich spiral nuclear starburst
galaxy M83, revealing an unprecedented 1000 Wolf-Rayet (WR) stars located in 135 regions in its
disk. One remarkable cluster, located 1 kpc from the nucleus, contains % of the entire galactic WR
population, and is also revealed as a compact Super Star Cluster (mass 2 x 10° Mg, radius 4 pc) from
HST/ACS images. In contrast with all other galaxies for which spatially resolved WR, populations
have been obtained, N(late WC)/N (early WC) > 1. Such a WC subtype-metallicity dependence
argues in favour of a mass-loss/metallicity scaling for WR stars, supporting the Smith et al. (2002)
grid of ionizing fluxes for young starbursts.
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Monday 6 September 2004, 11:30 — 11:50 Session 1

Laser Illuminates Blue Compact Galaxies

Jason L. Melbourne

CfAO, University of California, Santa Cruz, USA

With absolute magnitudes comparable to M31 and radii similar to the dwarf ellipticals orbiting our
neighbor, Luminous Blue Compact Galaxies (LBCGs) lie at the extreme end of starburst galaxies.
At z ~ 1 they comprise on the order of 10% of galaxies and between then and now are a major
contributor to the evolution of the star-formation rate of the universe. Despite this, not only are the
triggers of these intense localized starbursts still in doubt, the evolutionary end state is also uncertain.
This is in large part due to the rarity of these galaxies in the local Universe, and the difficulty of
spatially resolving them at higher redshift. Although rare, local counterparts have been discovered
in emission-line galaxy surveys such as KISS and UCM as well as in Sloan. Making use of the high
spatial resolution available with the ground-based Lick Laser Adaptive Optics system, we image 6 low
redshift LBCGs in the near-IR. The observations reveal morphologies ranging from disky to irregular
and knotty. At least two of these LBCGs are not the bursting bulges proposed by Barton and van
Zee (2001). For these two galaxies we combine the near-IR data with HST/STIS imaging in the UV
to determine stellar populations, and population gradients.
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Monday 6 September 2004, 11:50 — 12:10 Session 1

Mid-Infrared Spectra of SINGS Galaxies
JD T. Smith
Steward Observatory, University of Arizona, USA

We present first results of Spitzer spectroscopy from SINGS, the Spitzer Infrared Nearby Galaxies
Survey. Spitzer’s Infrared Spectrograph (IRS) is used to spectrally map variously sized regions centered
on the nucleus, and covering star-forming rings and extra-nuclear HIil regions. We highlight the
powerful diagnostic capabilities made possible by the sensitivity of the IRS for local samples of low,
moderate, and very active star-forming galaxies, including [O1v] as a tracer of very massive stars, new
PAH features in the 16-18 micron range, and molecular hydrogen lines tracing hot photo-dissociation
regions. We demonstrate the versatility of the IRS spectral mapping mode in producing spatially
resolved maps tracking variations of the physical parameters of the gas, dust and stars on kpc scales
in star-forming galaxies.
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Monday 6 September 2004, 14:10 — 14:30 Session 1

Near-Infrared Super Star Clusters in Starburst and Luminous Infrared Galaxies
Almudena Alonso-Herrero

Departamento de Astrofisica Molecular e Infrarroja, IEM, CSIC, Spain

In the last few years, NICMOS on the HST has played a relevant role in the discovery of a population
of near-infrared star super clusters (SSCs) and associated giant HII regions, not only in interacting
galaxies, LIRGs, and ULIGs, but also in isolated starburst galaxies, groups of galaxies, and even
dwarf galaxies. Theoretical and observational arguments suggest that giant HII regions and SSCs
represent the dominant mode of recent star formation — younger (a few million years old) and “older”
(~ 3 — 200 Myr), respectively. In particular, Pac (Aest = 1.87 micron) observations together with
radio observations offer us an unprecedented view to the truly youngest (high-mass) star-formation
activity, as it is plausible that a large fraction of the youngest SSCs in galaxies are hidden by dust in
their natal HiI regions. In this talk I will present results on the properties of near-infrared SSCs and
associated giant HII regions in a variety of galaxy types.
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Monday 6 September 2004, 14:30 — 14:50 Session 1

High-Resolution Imaging of the Super Star Clusters in NGC 1569 and NGC 1705
Marco Sirianni

European Space Agency / Space Telescope Science Institute, USA

We observed the local starburst galaxies NGC 1569 and NGC 1705 with the HST/ACS High Resolution
Camera in the U,V and I filters. The superb resolution of these images (0.017 arcsec pixels) shows,
for the first time, the real morphology of the Super Star Clusters in these galaxies. The analysis of the
Radial Color profiles is used to address the issue of whether SSCs suffer from early mass segregation.
Without some mass segregation the velocity dispersions of SSCs suggest that they are deficient in low
mass stars, and hence may not represent true proto-globular clusters. For the first time the brightest
stars of the SSCs are nicely resolved and HRC high precision photometry allows us to investigate
the upper end of the luminosity function for these powerful starbursts, the closest analogs to high-z
galaxies.
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Monday 6 September 2004, 14:50 — 15:10 Session 1

Massive Star Clusters, Feedback, and Superwinds
Andrea M. Gilbert
Max-Plank-Institut fiur extraterrestrische Physik, Garching, Germany

Young massive star clusters return matter and energy to the ISM via cluster winds that ultimately com-
bine to power superwinds in high-density starbursts. We present high-resolution near-IR spectroscopy
of such clusters that dominate the current star formation in the nearby merger, the Antennae. By
fitting outflow models to their broad hydrogen lines, we measure the mass-loss rates and mechanical
luminosities of these cluster outflows. They are strongly mass-loaded with high thermalization effi-
ciencies, two properties that also characterize superwinds. While the Antennae do emit large-scale
diffuse X-rays, their present star cluster density may be too low to generate an M82-like superwind,
but it is perfect for providing a resolved look at feedback mechanisms in a young merger.
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Monday 6 September 2004, 15:10 — 15:30 Session 1

The mid-IR Properties of Nearby Starbursts from Spitzer Spectroscopy
Bernhard R. Brandl
Leiden University, Netherlands

Starburst galaxies cover a wide range of luminosities that can exceed the closest starburst region, 30
Doradus, by orders of magnitude in luminosity. Are the constituents of the luminous starbursts still
clusters like R136, or do they require a different mode of star formation?

I will discuss the star formation in, and the general properties of, the 30 Doradus region in the
light of recent observations with the Spitzer Space Telescope. I will then compare 30 Doradus with
more distant and luminous systems and discuss recent Spitzer spectra of nearby starburst galaxies for
comparison.
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Monday 6 September 2004, 16:00 — 16:30 Session II

The initial mass function in starbursts
Bruce Elmegreen

IBM Watson Research Center, USA

Twenty years of progress in our assessment of the IMF's in Starburst regions will be reviewed, starting
with the early models of top-heavy IMFs and proceeding toward today’s more conservative inter-
pretations. General observations of the IMF will then be discussed to put the starburst results in
perspective. These general observations include regions ranging from the LMC remote field to low
surface brightness galaxies, the nearby field, normal galaxies, normal clusters, and super star clusters.
Evidence for a top-heavy IMF is found for a few SSC, but the observations contain many systematic
uncertainties. We conclude with an assessment of observed IMF variations, suggesting that the IMF
probably does vary with environment in the sense that denser and more massive clusters produce
proportionally more massive stars. We believe this shift is the result of enhanced accretion and co-
alescence in the pre-stellar condensation (PSC) phase, as proposed by many authors over the years.
Low-density regions like Taurus probably produce relatively steep IMFs. A three-component IMF
model is proposed in which solar-mass and intermediate-mass stars come from PSCs that form by gas
processes like turbulence and gravitational collapse in molecular clouds; low-mass stars and brown
dwarfs get their mass from gravitational instabilities inside the exposed cores, disks, and shocked
interfaces of PSCs, where the pressure is extremely high, and many high-mass stars get their mass
from the coalescence of and enhanced accretion onto PSCs. The relative importance of these three
components should vary with environment in a way that explains the observed IMF variations.
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Monday 6 September 2004, 16:30 — 16:50 Session II

Dynamical models of star formation and the IMF?
Tan Bonnell

School of Physics and Astronomy, University of St. Andrews, UK

I will review how competitive accretion in stellar clusters is a potential mechanism to explain the
observed initial mass function (IMF) of stars. In this mechanism, stars attain their final masses by
accreting gas within a clustered environment, with a few centrally located stars accreting significantly
more than the rest to become high-mass stars. The IMF arises due to the detailed physics of the
accretion process. In young, gas-dominated clusters, accretion is controlled by the tidal radius of
individual stars. In contrast, where stars dominate the potential, as first occurs in the core of a
cluster, the accretion is controlled by the Bondi-Hoyle radius. The combination of these two accretion
processes results in a two power-law IMF with a shallow power-law, v ~ —1.5, for low-mass stars which
accrue their mass in the gas dominated regime whereas higher mass stars have a steeper, v ~ —2.5,
IMF as their mass is predominantly due to accretion in the core of a cluster. Numerical simulations
of the fragmentation and formation of a stellar cluster show that the final stellar masses are due to
competitive accretion and that this results in a realistic IMF. Competitive accretion also naturally
results in a mass segregated cluster and in a direct correlation between the richness of a cluster and
the mass of the most massive star therein.
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Monday 6 September 2004, 16:50 — 17:10 Session II

Cluster star formation in the Milky Way and Magellanic Clouds:
Evidence for IMF variations?

Mark McCaughrean
Astrophysikalisches Institut Potsdam, Germany

I will review recent studies of the stellar initial mass function (IMF) in regions of high-mass star
formation in the Galaxy and Magellanic Clouds, considering to what extent these (mostly) resolved
populations can be used as building block templates for understanding starbursts at much larger
distances. In particular, I will examine whether or not there is significant evidence for variations in
the IMF at the high- and low-mass ends of the spectrum, including upper and lower mass cutoffs, as
a function of the ambient environment.

Individual regions discussed will include the Trapezium Cluster in Orion, the nearest and best-studied
example of ongoing star formation, along with the more massive and distant NGC 3603, the Arches
and Quintuplet Clusters near the Galactic Centre, and the R136/30 Dor cluster in the LMC. In these
latter clusters, HST and adaptive-optics observations at near-infrared wavelengths have enabled much
more detailed looks at their contents than previously possible, hopefully yielding an improved basis
for decomposing the properties of integrated starburst populations.

20



Monday 6 September 2004, 17:10 — 17:30 Session II

Red supergiants, mass segregation and M /L ratios in young star clusters.
Ariane Langon

Observatoire de Strasbourg, France

Dynamical masses of star clusters are used to set constraints on the slope or lower mass cut-off of the
stellar IMF. The measurements of dynamical masses rest on model-based relationships between mass,
projected velocity dispersion and projected half-light radius. We have used dynamical models that
account for stellar evolution to compute the evolution of this relationship, depending on the wave-
lengths at which radii and velocity dispersions are observed. The conversion factor varies significantly
over a few x107 yr. In particular, we look at near-IR observations (highly reddened clusters), where
red supergiants are dominant. These stars are initially among the most massive stars, but they lose
mass rapidly and the resulting dynamical evolution is complex.
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Monday 6 September 2004, 17:30 — 17:50 Session II

IMF Variations in M82 Superstar Clusters, A Population Study
Nate McCrady
University of California, Berkeley, USA

The nuclear starburst in M82 is host to over 20 infrared-bright, dense, young superstar clusters (SSCs).
We use high-resolution near-infrared Keck/NIRSPEC echelle spectroscopy to measure the stellar ve-
locity dispersions. The SSCs are resolved in HST/NICMOS and ACS images, from which we measure
half-light radii and integrated luminosities. We calculate virial masses for the SSCs, and present the
mass and luminosity distribution functions for the population. Comparing the observed light-to-mass
ratios to population synthesis models constrains the IMF for individual clusters and demonstrates
apparent variations within a single starburst galaxy. We present evidence for mass segregation despite
the young ages (typically 10-50 Myr), and discuss implications for interpretation of the IMF and
whether the clusters are a young globular cluster population. With a sample of over 20 clusters, this
dataset represents the largest study of SSCs in a single galactic environment, providing a strong test
of environmental dependency of the IMF.
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Tuesday 7 September 2004, 09:00 — 09:30 Session II1

Colourful starbursts
Jirgen Knodlseder
C.E.S.R., France

no abstract received
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Tuesday 7 September 2004, 09:30 — 09:50 Session II1

A Far-Ultraviolet View of Starburst Galaxies
Claus Leitherer

Space Telescope Science Institute, USA

I will discuss recent results on starburst galaxies obtained at wavelengths below 1200A. The talk will
cover stars, hot and cold gas, and dust. The wavelength region below 1200A follows similar trends
as seen at longer wavelengths, with several notable exceptions. Even the youngest stellar populations
show a turn-over in their SEDs, and line-blanketing is much more pronounced. Furthermore, the
Ovr line allows us to probe gas at higher temperatures than seen at longer wavelengths. Molecular
hydrogen lines (if detected) provide a glimpse of the cold phase. I will also briefly cover the crucial
wavelength regime below 912A and the implications of recent attempts to detect escaping ionizing
radiation.
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Tuesday 7 September 2004, 09:50 — 10:10 Session II1

Local starbursts as benchmarks for the high-redshift Universe:
Perspectives from the optical

Daniela Calzetti

Space Telescope Science Institute, USA

The optical regime is historically the best-studied wavelength range. Gas ionized by massive stars
produces optical emission lines that have been used to get indicators of star-formation rate, metallicity,
dust reddening, and the ionization conditions of the ISM. Absorption lines have been used to measure
velocity dispersions, and the 4000A break has been shown to be an indicator of the mean age of stellar
populations. I briefly summarize recent work done on some of these indicators in nearby galaxies, in
view of their importance for understanding star-forming galaxies at high redshift.
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Tuesday 7 September 2004, 10:10 — 10:30 Session II1

The starburst phenomenon from the optical /near-IR perspective
Nils Bergvall

Uppsala Astronomical Observatory, Sweden

The optical /near-IR spectral continuum carries unique information about the stellar population in a
galaxy, including its mass function and star-formation history. Star-forming regions also display rich
emission-line spectra from which we can derive dust extinction, metallicities and velocity fields. All
this information is potentially very useful in the dissection of the starburst phenomenon. There are,
however, several obstacles on the way. One is the dust obscuration, hindering us from the view of
the most luminous starbursts. A second problem concerns the reliability of the spectral evolutionary
models used in the analysis and the insufficiency of the constraints we are able to pose on the models.
Moreover, when we try to understand the starburst triggering mechanism we sometimes face severe
problems with selection biases. With focus on the relatively dust free starburst dwarfs, I will discuss a
few of the advantages and limitations of observations in the optical/near-IR region. Special attention
will be given to the role of interactions and mergers and the coherence among the results from different
observers. I will also briefly discuss the properties of the progenitors of starburst dwarf galaxies and
the red halo excess. A few new results will be presented.
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Tuesday 7 September 2004, 10:30 — 10:50 Session II1

Dissecting starburst galaxies with infrared observations
Paul van der Werf
Leiden Observatory, Netherlands

Stars form in dusty molecular clouds, and hence it is not surprising that starburst galaxies are often
optically obscured. Infrared observations can not only help penetrate the dusty veil, but also allow
the dust emission to be used as a diagnostic tool. Combined near-infrared and mid-infrared spectral
line and continuum imaging at sub-arcsecond resolution thus provides unique insight into the physics
of starburst galaxies. In this talk two case studies will be presented: the nearby moderate luminosity
starburst galaxy NGC 253 and the ultraluminous infrared galaxy Arp 220. Focus will be on the
diagnostic power of near-infrared emission lines (hydrogen and helium recombination lines tracing
massive young stars, [Ferl] lines tracing supernova shocks and Hs vibrational lines tracing warm
molecular gas), and ground-based N-band imaging tracing the starburst-heated dust at the highest
available spatial resolution.
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Tuesday 7 September 2004, 11:20 — 11:40 Session II1

What fraction of stars formed in infrared galaxies at high redshift?
Neil Trentham

Institute of Astronomy, University of Cambridge, UK

Star formation happens in roughly two types of environment: ultraviolet-bright starbursts (examples:
30 Doradus and Hir galaxies) and dust-enshrouded regions (which may be moderate like Orion in the
Galaxy or extreme like the core of Arp 220). In this talk I will estimate how many of the stars in
the local Universe formed in each type of environment, using observations of star-forming galaxies
at different wavelengths at all redshifts and of the evolution of the field galaxy population down to
redshift zero. Finally I try to uncover why the ratio of stars that formed in each type is equal to a
particular value and identify the responsible cosmic processes at high redshift.
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Tuesday 7 September 2004, 11:40 — 12:00 Session II1

SHADES — exploring dust-enshrouded star-formation in the young Universe
James Dunlop

Institute for Astronomy, University of Edinburgh, UK

The sub-mm galaxy population continues to present a major challenge to theories of galaxy formation,
as current semi-analytic models cannot naturally explain the existence of a substantial population of
dust-enshrouded starburst galaxies. However, while now regarded as of key importance by theorists,
the basic properties of sub-mm galaxies (such as redshift distribution, clustering, and mass) are still
not well defined. SHADES, the Scuba HAIf Degree Extragalactic Survey was designed to remedy this
situation. It aims to devote ~ 50% of all UK time on the JCMT over 3 years to map 0.5 square
degrees with SCUBA to an rms noise level of 2 mJy at 850 microns. Now 50% complete, the survey
has yielded a complete sample of ~ 150 bright sub-mm sources, with comprehensive supporting multi-
frequency observations. I will summarize the current status of the survey, and highlight the key new
results already emerging from the combination of SCUBA, VLA, and Spitzer observations of the survey
fields.
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Tuesday 7 September 2004, 12:00 — 12:20 Session II1

Compact extragalactic star formation —
peering through the dust at centimeter wavelengths

Jim Ulvestad

National Radio Astronomy Observatory, USA

Nearby galaxies presently undergoing starbursts cover a wide range of types, including metal-poor
dwarfs, irregular and spiral galaxies, and classical mergers. These galaxies provide a window into
the properties of distant galaxies in the early Universe, when massive star formation was much more
prevalent. Centimeter radio interferometry supplies a unique capability for exploring the youngest star
formation complexes, so-called “super star clusters” (SSCs) that ultimately may evolve into globular
clusters. Imaging of thermal radio emission has revealed many SSCs, which often are invisible in the
optical and near-infrared. These clusters contain the equivalent (in ionizing radiation) of a few tens
of O7 stars in galaxies like NGC 253, up to a few thousand O7 stars or more in galaxies like the
Antennae, in regions with sizes ranging from a few parsecs up to about 100 parsecs. Recent VLBI
observations also detect young supernovae enshrouded by dust in some merging/starburst galaxies,
possibly marking slightly older SSCs in which the most massive stars are just going supernova.

30



Tuesday 7 September 2004, 14:10 — 14:30 Session II1

Star formation in the nearby Universe:
the ultraviolet versus the far-infrared point of view

Veronique Buat

Laboratoire d’Astrophysique de Marseille, France

We make use of the on-going All Imaging Survey of the UV GALEX satellite cross-correlated with
the TRAS all sky survey to build samples of galaxies truly selected in far-infrared or in ultraviolet. We
will discuss the best way to derive dust extinction and star formation rates for these galaxies and will
compare the properties of the galaxies selected in FIR or in UV. Implications for high-redshift studies
will be discussed.
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Tuesday 7 September 2004, 14:30 — 14:50 Session II1

Theoretical Pan-Spectral Energy Distributions of Starburst Galaxies
Michael A. Dopita
Research School of Astronomy € Astrophysics, The Australian National University, Australia

We have combined the Starburst99 (for the stellar SED) and the MAPPINGS IIlq code (for the gas
line and continuum, PAH molecular and dust re-emission spectrum) with self-consistent evolution-
ary models of HiI regions. This produces purely theoretical synthetic spectral energy distributions
(SEDs) for (solar metallicity) starbursts lasting some 108 yr. These self-consistent theoretical SEDs
extend from the Lyman Limit to beyond 21 cm, and allow us to inter-compare the calibrations of the
commonly-used star-formation indicators from UV to radio wavelengths. We find that two parame-
ters exercise fundamental control over the SED, the mean pressure in the ISM and the characteristic
timescale over which the HII regions destroy their surrounding placental molecular clouds. We present
theoretical colour—colour diagrams for both IRAS and the Spitzer Space Observatory to show how these
parameters can be separated observationally.
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Tuesday 7 September 2004, 14:50 — 15:20 Session IV

Interaction-Induced Starbursts
Francois Schweizer

Carnegie Observatories, USA

Extragalactic starbursts induced by gravitational interactions can now be studied from z ~ 0 to
z 2 2. The evidence that collisions and mergers of gas-rich galaxies tend to trigger galaxy-wide
starbursts is strong, both statistically and in individual cases of major disk-disk mergers. Observed
star-formation rates are enhanced by factors of a few to ~ 10% over normal. Detailed studies of NGC
3256, NGC 4038/39, and ULIRGs suggest that the main trigger for starbursts may be the rapidly
mounting pressure of the ISM rather than exceptionally fast cloud motions or direct cloud-cloud
collisions. Numerical simulations show that in colliding galaxies the SFR depends not only on the
gas density, but crucially also on energy dissipation in shocks. An often overlooked characteristic
of merger-induced starbursts is that the spatial distribution of the enhanced star formation extends
over large scales (~ 10 — 30 kpc). Thus, although most such starbursts do peak at or near the
galactic centers, young stellar populations pervade merger remnants and explain why age gradients
in descendant galaxies are mild. This talk will give an overview of interesting phenomena observed
in galaxy-wide starbursts and will emphasize that such events continue to accompany the birth of
elliptical galaxies to the present epoch.
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Tuesday 7 September 2004, 15:20 — 15:40 Session IV

Interaction-Induced Starbursts: Modeling Different Environments
Chris Mihos
Department of Astronomy, Case Western Reserve University, USA

Starbursts in interacting galaxies are mediated by the dynamical response of the host galaxy to the
collisional perturbation. Environmental effects may lead to systematic differences in the nature of the
encounter and the structural properties of the interacting galaxies. The properties of induced star-
bursts are likely, therefore, to be different in cluster, group, and field environments. I will first discuss
these differences in the context of numerical simulations of star formation in interacting galaxies, and
then touch on systematic effects in the implementation of star-formation prescriptions in simulations.
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Tuesday 7 September 2004, 16:10 — 16:30 Session IV

Star and star cluster formation in extreme environments
Richard de Grijs
Department of Physics € Astronomy, University of Sheffield, UK

The currently available empirical evidence on the star-formation processes in the extreme, high-
pressure environments induced by galaxy encounters, mostly based on high-resolution Hubble Space
Telescope imaging observations, strongly suggests that star cluster formation is an important and
perhaps even the dominant mode of star formation in the starburst events associated with galaxy
interactions. The production of young massive star clusters (YMCs) seems to be a hallmark of intense
star formation, particularly in interacting and starburst galaxies. Their sizes, luminosities, and mass
estimates are entirely consistent with what is expected for young Milky Way-type globular clusters
(GCs). YMCs are important because of what they can tell us about GC formation and evolution
(e.g., initial characteristics and early survival rates). They are also of prime importance as probes of
the formation and (chemical) evolution of their host galaxies, and of the initial mass function in the
extreme environments required for cluster formation. Recent evidence lends support to the scenario
that GCs, which were once thought to be the oldest building blocks of galaxies, are still forming today.
In very recent developments, we have developed a novel empirical approach to assess the shape of the
initial-to-current YMC mass functions, and hence their chances of survival for a Hubble time.
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Tuesday 7 September 2004, 16:30 — 16:50 Session IV

The Recurrent Nature of Central Starbursts
Curtis Struck

Department of Physics € Astronomy, Iowa State University, USA

Numerical hydrodynamical models with feedback terms suggest that at sufficiently high gas densities
and SFR rates nuclear starbursts are inherently self-limiting, but also repetitive. Observations suggest
that central starbursts have a wide range of time-scales, and provide tentative evidence of multiple
bursts, in some cases. Studies of interacting galaxies show that before a merger the galaxy nuclei
are frequently not in a burst phase, which suggests that the burst duty cycle is short. It is unlikely
that either gas consumption or dispersal terminate individual bursts (galactic winds do not eject large
masses of gas). The models suggest that this is accomplished by a combination of heating (increasing
the warm/hot component), expansion into the vertical direction, and increasing the cloud velocity
dispersion. These processes introduce cooling and expansion, or sonic time-scales, into the problem,
in addition to the feedback timescale or massive star lifetime. Cycles of bursts may be triggered
externally, e.g., by mass transfer or bars with their own time-scales. With the interplay of so many
processes, it is difficult to sort out the role of each, and perhaps impossible to deterministically account
for the triggering in the centers of interacting systems.
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Tuesday 7 September 2004, 16:50 — 17:10 Session IV

Efficiency of the dynamical mechanism
Frangoise Combes

Observatoire de Paris, LERMA, France

The most extreme starbursts occur in galaxy mergers, and it is now acknowledged that dynamical
triggering has a primary importance in star formation. This triggering is due partly to the enhanced
velocity dispersion provided by gravitational instabilities, such as density waves and bars, but mainly
to the radial gas flows they drive, allowing for large amounts of gas to condense on a short time-
scale. Numerical simulations with several gas phases, taking into account the feedback to regulate
star formation, have explored t