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I Global properties of MCs – morphology and substructures

I Goal in this work and Core Mass Function (CMF)

I Basic assumptions

I Principles to derive the CMF

I Results for time-weighted cumulative CMF
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MCs and their morphology: clumps (”cloud cores”)
MCs and their morphology: dense (prestellar cores)
MCs and their morphology: dense (prestellar cores)

Global properties of MCs

I MCs are cool dense regions of ISM composed of H2(90%) and
He(10%) and small amounts of other molecules, with temperatures
around 10-20K and densities of the order of 104 cm−3 (for H2).

I The MCs are the largest gravitationally bound objects in the Galaxy,
and the largest known objects in the Universe made from the
molecular material.

I MCs are the only places where the star formation (and eventually
planet formation) is believed to occur.
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MCs and their morphology: clumps (”cloud cores”)
MCs and their morphology: dense (prestellar cores)
MCs and their morphology: dense (prestellar cores)

Taurus MC (Onishi et al. 1996); tracer C 18O(J = 1− 0)

n ∼ 102 − 104 cm−3; ` ∼ 0.1− 1.0 pc
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Taurus MC (Kainulainen et al. 2009); Dust extinction

n ∼ 104 − 106 cm−3;

` ∼ 0.01− 0.2 pc

Column-Density PDF (N-PDF)
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Core Mass Function (CMF) and our goal

Dense (Core) mass function; Pipe MC

(Alves , Lombardi, Lada, 2007)

dN

d logm
∝ mΓ

Γ ∼ −1.35

I This work

Statistical approach to describe

the powr-low (PL) tail of the

N-PDF and ρ-PDF.

I Derivation of the CMF (with

and without time-weighting)
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Basic assumptions

Scheme of the ρ-PDF

I Statistics of the PL tail

dPs = As10qsds = As
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Arithmetic / Logarithmic average
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Principles to derive the CMF

I The total number of cores over a fixed density threshold and at

single scale ρ′ ≤ ρ ≤ ρ2; `0 ≡ κL

Ntot(ρ′) =
r(ρ′)

κ3

[(
ρ

ρ0

)
(ρ′)Q(q, x , ρ′)

]−1

I Total number of scales over a fixed density threshold

Nscales(ρ′) =
r

r(ρ′)
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Principles to derive the CMF

I Cumulative CMF (without time-weighting)
ρ′ ≤ ρ ≤ ρ2 ↔ m′ ≥ m ≥ m2; ρ′ = ρ0(m′/m0)x
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I Cumulative CMF (time-weighting)
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Results for time-weighted cumulative CMF
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Summary

I The PDF in star-forming MCs is a combination of lognormal and PL
shape. The PL tail can be used to describe the density distribution
of dense (prestellar) cores.

I Starting from the basic assumption of core mass-density relationship
ρ ∝ mx , we derive a power-law core mass function with ”fractal”
slope -1.

I Time-weighted CMF has a slope close to that of Salpeter IMF
(-1.35) when the mass-density power index x takes values ∼-0.7, in
consistency with our estimates for dense regions of MCs.
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