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ABSTRACT

i‘.ﬂ

We study the effect of the instantaneous expulsion of the residual star-forming gas on star clusters wherein the residual gas has a density
profile shallower than that of the embedded cluster. This configuration is as expected if star formation proceeds with a given star-
formation efficiency per free-fall time in a centrally-concentrated molecular gas clump.

Our model clusters initially have a Plummer profile and are in virial equilibrium with the gravitational potential of the cluster- formmg .
clump. We perform direct N-body simulations whose initial conditions are generated by the program "mkhalo” from the package "falcON"

(by W. Dehnen, University of Leicester) o
We find that a star cluster with a global SFE less than 15 per cent cannot survive instantaneous gas expulsion and dissolves within a few .
“Myr-independently of its stellar mass. If more than 15 per cent of the initial gas mass has been converted into stars at the onset of gas |
expulsion, the cluster is able to survive more than 100 Myr with its subsequent lifetime in the gravitational field of the Galaxy depending

on its initial stellar mass. We therefore conclude that the critical SFE needed to produce a bound cluster is more than 10 per cent smaller

« than earlier estimates of 33 per cent. This is the consequence of the star cluster having a density profile steeper than that of the residual

gas.
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