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THE STELLAR INITIAL MASS FUNCTION 123

Figure 1. Initial mass functi n f r field stars in the s lar neighb rh d taken
fr m a variety f recent studies. These results have been n rmalized at 1 M .
F r the IMFs f Miller and Scal (1979) (MS79) and f Scal (1986), we have
ad pted 15 Gyr as the age f the Milky Way. Current w rk suggests that the
upper end f the IMF ( 5 M ) is best represented by a p wer law similar t
that f Salpeter (1955) (curve S55), whereas the l w-mass end ( 1 M ) is
flatter (Kr upa et al. 1993) (curve KTG93). The shape f the IMF fr m 1 t
5 M is highly uncertain. See the references listed f r details.
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imp rtance w uld be the clear dem nstrati n f a peak in the IMF at the
l w-mass end. C nsiderable bservati nal eff rt has been f cused n es-
tablishing whether r n t such a peak exists and, if s , characterizing its
l cati n and width (see Fig. 1).

In additi n, it is extremely imp rtant t kn w whether r n t the
time- and space-averaged distributi n f masses characterizing the s -
lar neighb rh d is universal. D all star-f rming events give rise t
the same distributi n f stellar masses? If star f rmati n is essentially a
self-regulating pr cess, then ne might expect the IMF t be strictly uni-
versal. Alternatively, if stellar masses are determined nly by the physical
structure f the interstellar medium (e.g., fragmentati n), then ne might
expect differences in the IMF that depend n l cal c nditi ns, such as
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Figure 2 The initial mass function slopes � are shown for OB associations and clusters

analyzed in a uniformmanner; the data are fromTable 3 ofMassey (1998a) updated to include

R136 (Massey & Hunter 1998) and h and ⇥ Persei (Slesnick et al. 2002). The solid line at

� = �1.35 indicates a Salpeter (1955) slope.

upon what is assumed for the effective temperature scale for the hottest stars. Yet

in fact the number of these very massive stars is just what one would expect from

extrapolating the IMF slopes from that of the intermediate-mass stars (Massey &

Hunter 1998). The “upper mass limits” observed in these more sparsely populated

OB associations are also consistent with the extrapolation of the IMF to higher

masses—these limits turn out to have been statistical, rather than physical, and

just what happens when the IMF peters down to a single star. Whatever it is that

limits the ultimate mass of a star, we have yet to encounter it in nature.1

1Theory offers us onlymodest guidance inwhat themaximum stellarmass allowed by nature

is and what the limiting factor may be. An excellent review may be found in Appenzeller

(1987), who notes that Eddington (1926) was the first to propose that stars more massive

than some amount would be pulsationally unstable, and should blow off their outer layers,

thus limiting their mass. Early estimates of this limit were as low as 60M⇥ (Schwarzschild

& Harm 1959). Modern estimates, however, place this limit as high as 440M⇥ (Klapp

et al. 1987), although this is still based upon the same classical perturbation linearization

methods used by Eddington. Recent “nonlinear” analysis suggests that the mass loss from

such instabilities would only be comparable to the mass loss of radiatively driven stellar

winds (Appenzeller 1987). Similarly, it was once thought that radiation pressure acting on

grains would limit how large a star could form, but we now understand that disks play an

important role in the formation of stars, and there may be sufficient shielding by the inner

part of the disk to mitigate the effects of radiation pressure.
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