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Abstract. A new scenario is proposed, in which the continuous creation of 
stars results into a highly concentrated massive (globular cluster-like) stellar 
system. We assume that the collapse of a massive cloud leads to the formation 
of first stars. Their winds and terminal supernova explosions create a standing, 
small radius, cold and dense shell, where the next stars form. The shell is in 
steady state location, which is due to a detailed balance established between the 
ram pressure from the collapsing cloud, the gravitational force exerted on the 
shell and the ram pressure of the stellar wind from the forming cluster. In this 
contribution we show that the standing shell remains stable against Rayleigh -
Taylor instability, and discuss future prospects of this work. 

1. Introduction 

Our model invokes pressure-bounded, self-gravitating, isothermal cloud, which 
may become gravitationally unstable if sufficiently compressed (Ebert 1955; Bon
ner 1956) during galaxy versus galaxy collision, when the interstellar pressure 
increases by several orders of magnitude above its average value. The gravita
tional instability allows a large cloud (Mc ~ 104 —106 MQ) to enter its isothermal 
(Tc ~ 100 K) collapse phase (Larson 1969), thereby developing a density and 
velocity structure with the following characteristics: 

1. A central region of constant density (the plateau), where the infall velocity 
increases linearly from zero at the center, to a maximum value vmax at the 
boundary. 
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2. A region of increasing size and constant maximum infall velocity, vmax, 
where the density falls off as R~2 (the skirt). 

As the collapse proceeds and the density in region 1 becomes larger, the knee 
region in the density distribution, that separates zones 1 and 2, moves closer 
to the center of the configuration with an increasing speed. As the density in 
the plateau region increases, unstable fragments begin to form, and the first 
stellar generation is created in the 3D converging. From then onwards, stellar 
winds and supernova explosions will begin to have an important impact on 
the collapsing cloud. For this to happen however, massive stars ought to form 
in sufficient numbers as to jointly stop the infall at least in the most central 
regions of the plateau. Otherwise, individual stars, despite their mechanical 
energy input rate, will unavoidably be buried by the in-falling cloud, delaying 
the impact of feedback until more massive stars form. 

2. The Factory 

We assume that the first generation of massive stars is able to regulate itself 
by displacing and storing the high-density matter left over from star formation 
into a cool expanding shell, thereby limiting the number of sources in the first 
generation of stars. The shell will be driven by the momentum injected by 
the central wind sources and the stellar winds and radiation, which have been 
considered to interrupt the star formation, are trapped inside of the shell. The 
energy deposited by the first generation of massive stars causes the accumulation 
of the in-falling cloud into the standing shell, which becomes gravitationally 
unstable, creating the star forming factory. This model is described in greater 
details by Tenorio-Tagle et al. (2003). 

In order to keep the shell at its standing location, the ram pressure exerted 
by the wind sources has to balance the in-falling gas ram pressure and the 
gravitational force exerted on the shell by the increasing mass of the central star 
cluster (see Fig. 1): 

4irRkPwvw = 4irRkPkvmax + — , (1) 

where Rk, Pk are the radius and the density at the knee and pw, vw are the 
density and velocity of the stellar wind. The central star cluster mass is 

Msc = 4TrRlpkvmaJ, (2) 

and the mass of the shell is 

Msh = 47ri?££sh, (3) 

where £sh is the shell surface density and t is the evolutionary time. Inserting 
(2) and (3) into eq. (1) we get 

Pwvl, = PkVmax + 4nGpkY,kVmaXt. (4) 
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Figure 1. The standing shell inside of a collapsing cloud 
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The first and the second terms on the right-hand side of Eq. (4) show that after 

t > iwx/(47rG£s h) « 104 - 105yr (5) 

the infall ram pressure becomes negligible compared to the gravitational pull 
provided by the forming cluster. Thus the shell becomes gravitationally bound 
with its mechanical equilibrium simply given by the equation 

2 2 GMshMsc 
4irRkpwvw = ^ • (6) 

The density of the shocked wind is larger than that of the shocked in-falling 
cloud, which shows that the shell remains stable against Rayleigh - Taylor modes. 

3. Future prospects 

The influence of the density and the velocity perturbations from spherically 
symmetric infall of the collapsing cloud is one issue to be solved in the future. 
Another important issue to be addressed is the rotation and angular momen
tum distribution in the collapsing cloud leading to large scale deviations from 
the spherical symmetry, and how this asymmetry influences the forming stellar 
cluster. 
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