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ABSTRACT. The observed flattening of the initial stellar mass function at low mass can 
be accounted for in terms of the different interstellar cloud size-mass scaling and different 
ambipolar diffusion time scaling for small, thermally-supported clouds and larger clouds 
supported primarily by turbulent pressure. 

Following Reddish and Sloan (1971; see also Reddish 1978), we expect the mass 
spectrum for stars, N.(M), and for dense, interstellar cloud cores, N C(M), to be related 
by the rate at which these clouds form stars, t"1: 

Ν·(Μ) a N e i M K 1 , 

where the cloud mass spectrum (cf. Scalo 1985; Benson and Myers 1989) 

NC(M) a M - L 5 ± 0 - 5 , 

and the cloud-to-star conversion rate t"1, assumed by Reddish and Sloan to be the 
gravitational free-fall time, is here taken to be equal to the ambipolar diffusion time, 
inasmuch as interstellar clouds are now known to be both turbulent and magnetic (cf. 
Fleck 1988; Myers and Goodman 1988). 

A recent, comprehensive model of ambipolar diffusion in turbulent magnetic 
clouds predicts that t α R 0 5 α M 0 , 2 5 for larger clouds (radius R > 0.1 pc; M > few 
M G ) , while t α R"1 α M'1 for smaller clouds which are supported against gravity 
primarily by thermal gas pressure (Myers and Goodman 1988). Thus, the predicted 
stellar initial mass function (IMF), counting stars in logarithmic mass intervals, is 

N.(logM) α Ν·(Μ) Μ α M 0 5 ± 0 5 for M < M G 

α Μ" 0 7 5 ± 0 5 for Μ > few M G . 
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The agreement shown here in 
the accompanying diagram (subject to 
arbitrary normalization) with the field 
star IMF (Scalo 1986) is certainly 
suggestive and is, it appears, the first 
attempt to discern quantitatively the 
possible role of magnetic fields in 
determining the IMF.The flattening/ 
turnover at low mass can be 
accounted for in terms of the 
different size-mass scaling and 
ambipolar diffusion time scaling for 
small, thermally-supported clouds and 
large clouds supported primarily by 
"turbulent" pressure. This transition 
is characterized by a minimum in the 
diffusion time at a fragment mass of 
order 1 M G , which translates to a 
maximum, cloud-to-star conversion 
rate at the transition mass and a 
concomitant tendency for the IMF to 
"peak" (i.e. , turnover) in that vicinity. 
IMF turnover has been discussed previously by Fleck (1982). 
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The influence of this "sonic" transition on the 

While other processes such as mass accretion (loss) during the protostellar stage, 
which would flatten (steepen) the IMF, may also operate to "fine tune" the predictions 
here for the IMF, the evidence presented suggests that mechanisms associated with 
interstellar turbulence and magnetic fields may in fact be controlling factors for star 
formation in the Galaxy. 
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