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Abstract. We examine the properties of ten compact objects in the vicinity of M87 using HST
imaging and Keck spectroscopy. We find three objects to be larger and brighter than typical
globular clusters; they resemble the nuclei of nucleated dEs in Virgo, having similar mass-
to-light ratios, luminosities and colors. Their properties are consistent with models of tidally
stripping of nucleated dEs. One object could be an old “stellar supercluster”, formed through
the amalgamation of multiple young massive clusters. Two other objects appear to be massive
versions of otherwise “normal” globular clusters.
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1. Introduction and Sample Selection

We are carrying out a program to study the structural, photometric and dynamical
properties of faint stellar systems in the Virgo Cluster. Here we present results from a re-
cent paper (Hagegan et al. 2005) where we have examined the properties of ultracompact
dwarf (UCD) galaxies in the Virgo Cluster. UCDs are a potentially new type of faint and
compact stellar system which were first identified in the Fornax Cluster (see Drinkwater
et al. 2003 and references therein). They may represent a missing link between dwarf
elliptical galaxies and globular clusters.

Based on a combination of ground- and space-based imaging surveys, we identified
several compact objects with —11.8 < My < —10.8 in the vicinity of M87, which we
provisionally classify as “Dwarf Globular Transition Objects” (DGTOs). Our analysis is
based on imaging from HST — taken as part of the ACS Virgo Cluster Survey (ACSVCS;
Coté et al. 2004) or from the HST/WFPC2 archive — and high-resolution spectroscopy
from Keck/ESI.

2. Results and conclusions

The left panel of Figure 1 shows a finding chart for three DGTOs (5928, S999 and
H8005) near M87, along with two additional candidates without ESI spectra. The 0.75" x
20" ESI slit used for the Keck observations is shown by the rectangles.

The right panel of Figure 1 compares the properties of these DGTOs with those of
other low-mass stellar systems. From top to bottom, central velocity dispersion, half-light
radius and mass surface density averaged within the half-light radius are plotted against
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total mass. Among the sample of six DGTOs shown in this figure (squares), we find two
objects which are likely massive M87 globular clusters (i.e., those lying on the solid lines
which represent the scaling relations of Galactic globular clusters), three objects which
are probable UCDs (i.e., those clustered together with the Fornax UCDs and with the
simulated tidally stripped cores of dE,Ns; Bekki et al. 2003 ), and one possible UCD (i.e.,
the object near the simulated merged massive young clusters; Fellhauer & Kroupa 2002).
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Figure 1. Left: ACSVCS image of M87 showing the location of several Dwarf Globular Transi-
tion Objects (DGTOs). Right: Scaling relations for low-mass, hot stellar systems. (Figures taken
from Hasegan et al. 2005)

The UCDs are larger than typical globular clusters (with half-light radii of rj;, ~20 pc
rather than =3 pc,) yet much more compact than normal dEs. Moreover, with mass-
to-light ratios in the range 6 < M/Ly < 9, they appear to contain dark matter, which
would suggest a fundamental difference from globular clusters. They also bear a strong
resemblance in terms of size, luminosity and mass-to-light ratio to the nuclei of dwarf
elliptical galaziesin Virgo (Geha et al. 2002), supporting the identification of at least some
UCDs with the tidally-stripped remains of nucleated dEs (Bekki et al. 2003) although
other scenarios can not be completely ruled out. Future analysis of an extended sample of
UCDs from the ACSVCS, together with nucleated dwarfs and their nuclei, should allow
a greater insights into the origin of these faint stellar systems.
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