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1. Objectives and method

Searches of low-mass stars have become possible in globular clusters, and
the first results suggest that the mass function turns up below ~ 0.4 Mg
(Fahlman et al. 1989; Richer et al., 1990; Richer et al. 1991; G. Piotto,
these proceedings). This conclusion is independently supported by the non-
parametric dynamical analysis of four clusters by Gebhardt and Fisher
1995.

We have tried to explore how much mass can be hidden in globular
clusters in the form of low mass stars and brown dwarves without violating
the known observational constraints, and to devise observational strate-
gies to uncover their presence. To this effect, we have constructed series
of multi-mass King models of globular clusters with fixed mass function
between 0.2 and 1.3 Mg (the observationally constrained mass range), and
varying power-law mass function below 0.2 Mg, down to some arbitrary
cutoff. The ratio of light to massive star masses varies between 0 and 10 in
these models. For definiteness, all our models have the same central surface
brightness in the V band (10 000 L/ pc?), the same total luminosity (3x
10° L), and dispersion parameter for the red giants (7 km/s). The mass
to luminosity relations are taken from D’antona 1987 and Burrows et al.
1993, except for the red giant bin where it is assumed to be equal to 10
Ls/Mg (Lupton et al. 1987). Finally, the squares of the velocity disper-
sion parameters in each mass bin are assumed to be inversely proportional
to the mass. This assumption is commonly made in dynamical analyses

377

P. Hut and J. Makino (eds.), Dynamical Evolution of Star Clusters, 377-378.
© 1996 International Astronomical Union. Printed in the Netherlands.

https://doi.org/10.1017/5007418090000190X Published online by Cambridge University Press


https://doi.org/10.1017/S007418090000190X

378 P.-Y. LONGARETTI AND R. TAILLET, P. SALATI

of globular cluster data, and is partially supported by the rapidity of the
thermalization process in cluster cores. However, thermalization is at best
incomplete in the outskirsts of globular clusters, so that this approximation
mazimizes the quantity of low mass stars which can be hidden in globular
clusters for a given set of observational constraints.

2. Conclusions:

Complete results obtained from this modelling can be found in Taillet et
al. 1995a& b. The most interesting conclusions are the following:

Evaporation is too inefficient to eject low-mass stars from globular clus-
ters. However, whether low-mass stars can survive gravitational shocking
remains to be seen.

Luminosity profiles are basically unaffected by the presence of low-mass
stars over about three decades in luminosity. On the other hand, velocity
dispersion profiles flatten out when low-mass stars are added; unfortunately,
these profiles are at present too poorly determined to be discriminant.

Thermalisation tends to confine heavy stars in the inner parts of the
cluster and low-mass stars in the outskirts. These low-mass stars could be
detected there in the infrared by ISO or SIRTF if they constitute more than
half the cluster mass and if the thermalisation process is efficient enough.

Low-mass stars can also induce several microlensing events per year on
background stars. Some clusters are present in the observation windows
of the OGLE collaboration, but the statistics are too scarce to draw any
conclusion at the moment.
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