SPECTROSCOPY OF THE GLOBULAR CLUSTERS IN M87
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ABSTRACT With a velocity dispersion of 370 + 50 km/sec the globular cluster
system of M87 is kinematically hotter than the stars in the giant elliptical itself.
This is consistent with the clusters’ shallower density distribution for isotropic or-
bits. The mean metallicity of the 27 clusters in the sample analyzed here is no more
than a factor of 2 more metal rich than the cluster system of the Milky Way, but
considerably more metal poor than the integrated starlight in the field at a radius of
1’ from the center of M87. There is no evidence for the existence of young clusters
in the system. The mass-radius relation between 1’ and 5’ required to contain the
globular clusters joins on to that required to contain the hot gas around MB87.

We have obtained multi-slit spectra of a total of 52 objects from Strom et al (1981)
lying within 7’ of the center of M87. The principal dynamical conclusions are:

1. Twenty-seven of the objects are globular clusters with a mean heliocentric
velocity of 1320 km/sec and a dispersion of 370 + 50 km/sec.

2. The cluster data do not fit an extension of the M/L = constant model
of Sargent et al (1978) (see Figure 1). They are consistent with o(r) = constant.
But the sample size must be doubled in order to make a definite statement on the
presence of dark matter in ellipticals.

3. If the velocity dispersion o(r) is constant, ogtobs / Gstars = 1.4 £ 0.2 at 1/,
For isotropic orbits this is consistent with the greater radial concentration of the
starlight (see Harris 1986).

4. With o(r) = constant, isotropic orbits and a cluster volume density fall off
like r—2-1
, M(r) = 6 x 10'% r (kpc) Mg
= 3 x 10! r (arcmin) Mg for M87 at 15 Mpc.
This mass-radius relation makes the connection between previous optical studies
z(a.nd tilat inferred from the x-ray gas around M87 by Fabricant and Gorenstein
1983).
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Figure 1. Velocity dispersion profile in 4 radial bins. The abscissa is labelled in
minutes of arc.
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