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Are the Inner Cores of Galaxy Clusters
Dominated by Dark Matter?

Dean Sumi and Larry Smarr

One of the basic assumptions used in the study of the dark matter
in clusters of galaxies (essentially any nonluminous mass source:
massive neutrinos, axions, blackholes, bricks) is that this matter has a
distribution similar to the galaxies--galaxies are "good" tracers of the
dark matter. Unfortunately, when using galaxies, determination of the
distribution of the dark matter in the cores of the cluster s very
uncertain.? Furthermore, the assumption that galaxies are good tracers
will be violated at small enough scales where galaxies begin to
interact.? Therefore, new types of tracers are necessary. Stars from
the halos of centrally located galaxies and hot intracluster gas are
ldeal for these scales. Kinematic/hydrostatic studies®'® using these
tracers are consistent with a Substantial concentration of dark matter
in the cores of some clusters. For example, M87 1is at the kinematic
center of the Virgo ecluster. ;t is undistinguished optically yet it
possesses an extension halo of ~10 K intracluster gas.® If this gas 1s
in hydrostatic equilibrium, the central region containing M87 and the
halo must have mass a factor of 10 greater than the mass accounted for
by stars in M87 and by the gas in the halo.* We argue that this central
cocentration or “Black Pt" 1S an extension of the oluster's dark

halo as one finds around many spiral galaxies.® Galaxy
Ssipationless structures, are easily disrupted and
galaxy during cluster virialization.”
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filled using masses derived from

the distribution of the hot s
intracluster medium (Fig. 2). ;
Globular cluster data in this
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critical region is now just being o
obtained'®, and 1is tentatively :
fdentified in both figures. The e

best fit roughly occurs at dark 5
matter length scale of 60 kpc as I
compared with the commonly quoted a"'[
Scale of -250 kpc. More complete i

details will be published - |
elsewhere, This research was j
partially funded by the National

Science Foundation grant number wr

PHY 83-08826.

Figure 2 - Models of the mass distribution in 2
Black Pit Model. Masses inferred from the stellar
velooity dispersion’ are Indicated by crosses (¢).
The total mass In X-ray gas is indicated dy X's. The
sass range excluded by X-ray observations® 18
indicated by the hatched regions between 20 and 8400
kpe. Solid lines represent the mass distribution for
a Black Pit Model of core radius 20, %0, 60, and 80
kpo. Again indleated () is the approximate result
from globular cluster ocbeervations'®.
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