
Initial Mass Function
The IMF specifies the fractional distribution in 
mass of a newly formed stellar system.  It is 
often assumed to have a simple power law 

ξ(M) = c M－α

In general, ξ(M) extends from a lower to an 
upper cutoff, e.g., from 0.1 to 125 solar masses.   
Commonly used IMFs are those of Salpeter
(1955), Scalo (1986), and Miller and Scalo
(1979).  

http://webast.ast.obs-mip.fr/hyperz/hyperz_manual1/node7.html



IMFs
• Edwin Salpeter (1955) on solar-

neighborhood stars (ApJ, 121, 161)
Present-day LF  mass-luminosity 
relation  present-day mass 
function  stellar evolution 
initial mass function
α=2.35

• Glenn E. Miller and John M. Scalo
extended work below 1 M⊙ (1979, 
ApJS, 41, 513)
α≈ 0  for M < 1 M⊙

• Pavel Kroupa (2002, Sci, 295, 82)
α=2.3 for M > 0.5 M⊙
α=1.3 for 0.08 M⊙ < M <  0.5 M⊙

• So far, there seems to be a universal 
IMF among stellar systems (SFRs, 
star clusters, galaxies).  Why?



Figure 1. Initial mass function for field stars in the solar 
neighborhood taken from a variety of recent studies. These 
results have been normalized at 1 M⊙. For both the MS79 
and Scalo 86 IMFs we have adopted 15 Gyr as the age of 
the Milky Way. Current work suggests that the upper end of 
the IMF (> 5M⊙) is best represented by a power–law 
similar to Salpeter (1955) while the low mass end (< 1M⊙) 
is flatter (Kroupa, Tout, and Gilmore 1993). The shape of 
the IMF from 1–5 M⊙ is highly uncertain.  

From Meyer et al. (2000) Protostars & Planets IV



http://www.astro.caltech.edu/~jmc/papers/onc/gif/figure1.gif

Orion Nebula Cluster



Hillenbrand 1997, AJ, 113, 1733

Lower 
MS



Hillenbrand 1997, AJ, 113, 1733



http://www.astro.caltech.edu/~lah/imf.html



Andre et al. (2000) Protostars & Planets IV



Hillenbrand 1997, AJ, 113, 1733



ξ(M) = c M－α

Latest Results

α = －1.2,     0.1 <  M*/M < 1.0
α = －2.7,     1.0 <  M*/M < 10 
α = －2.3,     10  <  M*/M  

Basu & Rana 1992, ApJ, 393, 373



Possible Explanations
IMF in SFRs set early in star 

formation process 
• Gravitational fragmentation

for low-mass stars?

• Turbulence
• Accretion

for high-mass stars in a clustered 
environment?

• Magnetic fields
• Feedback of jets and outflows
• Stellar interactions

Bonnell, Larson, & Zinnecker PPV
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