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Star formation, molecular gas and the IMF

Whether or not the initial mass function (IMF) is universal, i.e. the same In all kinds of
environments, Is still subject to intense debate [1]. A number of recent observations in a
variety of targets have been interpreted as evidence for a top-heavy IMF, from the centre
of our Galaxy to ultra-compact dwarf galaxies [e.g. 2]. Hydrodynamic simulations can
reproduce such a top-heavy IMF if the raw material of star formation, the dense molecular
gas, Is assumed to have a kinetic temperature of ~100 K or more [5]. Such a molecular
gas phase is not observed in the dense cores In the Milky Way disk, but may be present
In active environments like the nuclel of starburst galaxies or near AGN [e.g. 7,11].

Possible heating mechanisms of the dense molecular gas include X-rays, cosmic rays,
Figure 1: Composite Ha/l/V/B image of the nearby starburst : : :
galaxy M82 (NASA, ESA, The Hubble Heritage Team) both of which penetrate even the densest molecular cores, and mechanical heating
[10,3]. Unfortunately, the kinetic temperature of the molecular gas in external galaxies Is
usually not well constrained yet.
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molecule with a rich mm and submm spectrum [e.g. 6]. It

IS one of the few good tracers of the temperature of The temperature in nearby active galaxies
extragalactic molecular gas, because Its fractional

abundance varies only little in a variety of Galactic We have started to observe the diagnostic H,CO lines with
environments [4] and transitions of different K, ladders can  the IRAM 30-m telescope towards the nuclel of nearby

be observed (Fig. 3). Based on our non-LTE radiative  galaxies showing starburst and/or AGN activity (Fig. 5). Using
transfer code and also taking observational aspects into  our LVG code, we calculated the expected line ratios for a
account, we identified a set of lines that is particularly well- ~ large range of physical conditions: T,,, = 5 - 300 K, log(n) =
suited for the determination of the kinetic temperature and 3.0 - 6.0 (in cm=), log(N ;,,co/AV) = 10.5 - 14.5 (In cm“km™s).
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