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c© International Astronomical Union 2010
doi:10.1017/S174392130999130X

Limits on the dark matter content of
globular clusters
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Abstract. We have measured the velocity dispersion of the Galactic globular cluster NGC 2419
to determine if a substantial amount of dark matter is present in this cluster. NGC 2419 is one of
the best globular clusters to look for dark matter due to its large mass, long relaxation time and
large Galactocentric distance, which makes tidal stripping of dark matter unlikely. Our results
can be summarized as follows. (i) We found a global velocity dispersion of 4.14 ± 0.48 km s−1 ,
which leads to a total cluster mass of (9.02 ± 2.22) ×105 M� and implies a global mass-to-light
ratio of 2.05±0.50 M�/L�. (ii) Our derived mass-to-light ratio is completely consistent with the
mass-to-light ratio of a standard stellar population at the metallicity and age of NGC 2419. In
addition, the mass-to-light ratio of NGC 2419 does not increase towards the outer cluster parts.
(iii) We can therefore rule out the presence of a dark-matter halo with a central density greater
than about 0.02 M� pc−3 . Similar limits are found for other halo globular clusters, like Pal 14.
These observations therefore indicate that NGC 2419 and other halo globular clusters did not
form at the centers of dark-matter halos similar to those surrounding dwarf galaxies. Instead,
an origin driven by gas-dynamical processes during mergers between galaxies or proto-galactic
fragments seems to be the more likely explanation for the formation of even the lowest-metallicity
globular clusters.
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