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Analytical Theory for the Initial
Mass Function

n this talk, we discuss an analytical theory for the

Initial Mass Function of stellar formation, as formu-
lated by Hennebelle & Chabrier in their paper* Analyt-
ical Theory for the Initial Mass Function: CO Clumps
and Prestellar Cores” [1]. The core idea is taken from
a famous work in cosmology by Press & Schechter [2].
There, the mass function of dark haloes collapsing from
the intergalactic medium is calculated by means of sta-
tistical methods. P&S use a gravitational collapse cri-
terion defined by a certain fixed critical density (i.e. in-
dependent of any parameters). In our case, we use a
similar statistical method, but we employ thermal and
turbulent collapse criteria, in accordance with results
from numerical simulations of supersonic turbulence in
molecular clouds. Though our model is simple, our re-
sults are in good correspondence with the observation-
ally derived IMF. In particular, the transition between
the different regimes of the IMF - a power-law at large
scales and an exponential cut-off around the character-
istic mass for gravitational collapse - is well-reproduced.
From our results we conclude that supersonic turbulence
promotes the formation of both massive stars and brown
dwarfs, but it has an overall negative impact on star for-
mation, decreasing the star formation efficiency.
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Probing the Gamma-Ray Burst
Progenitor by Lyman-alpha Emis-
sion of Host Galaxies
T heoretical and observational studies suggest that
long gamma-ray bursts (GRBSs) preferentially occur
in low metallicity environment. We discuss the pos-
sibility and theoretical aspects of using Lyman alpha
emission properties of GRB host galaxies as a metallic-
ity indicator of high redshift GRB environments, where
direct metallicity measurements are not easy. We con-
sider the fraction of Ly o emitters (LAEs) in GRB host
galaxies as a function of UV luminosity. We investigate
formation rate of low metallicity stars and Lya emis-
son of galaxies using a model of galaxy formation, and
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find that the observed high LAE fraction of GRB host
galaxies can quantitatively be explained if GRBs occur
predominantly in low metallicity environments of Z j 0.1
Z_sun, although statistics is still limited and we need
more systematic studies by future data sets.
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