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al. (1987) showed that the self-absorption is too narrow and
too deep to be explained by infall and the self-absorption is
present throughout the core, contradicting property (3). It
seems that the emission from IRAS 16293 —2422 can be
explained better by a rotational model plus a foreground layer
of absorbing gas than by infall (Mundy et al. 1986). Unam-
biguous identification of infall probably involves finding dense
cores whose emission has all the properties described above. In
addition, detailed knowledge of the temperature and density
distribution is required to decipher the velocity field (see Leung
& Brown 1977).

To find out if properties (1)—(4) are unique to collapse, we
examine the effects of other dynamical processes. First, the line
profiles can change as a result of changes in the turbulence
field; but turbulence alone should always produce symmetric
line profiles rather than the asymmetric profiles expected from
infall. Second, outflow can enhance line widths in certain
regions of the dense cores; but molecular outflow usually pro-
duces line emission that is spatially asymmetric with respect to
the cloud center. Thus, the line properties of an infall region are
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FIG. 13.—The top two plots are integrated intensity maps of the red and blue peaks and the blue and red lobes of the HCO* J = 3-2 line in a simulation
of a collapsing cloud. The velocity intervals are —0.43 to —0.27 km s~ ? and 0.27-0.43 km s~ * for the peaks and —3.09 to —0.43 km s~ ! and 0.43-3.09 km
s~ for the lobes. The contour level spacing is 0.1 then 0.2 K km 5! thereafter. In all plots, the solid contours are the blueshifted peak and the blue line wing
and the dashed contours are the redshifted peak and the red line wing, respectively. The middle two plots are integrated intensity maps of the red and blec
peaks and the blue and red lobes of the HCO* J = 3-2 line in L1527. The velocity intervals are 5-5.7km s~ ! and 6.1-7 km s~ for the peaks and 2-5 km s
and 7-10 km s~ for the lobes. The contour level spacing is 1 K km s ! for the peaks and 0.5 K km s for the lobes. The black square is the location of the
IRAS source. The bottom two plots are integrated intensity maps of the red and blue peaks and the blue and red lobes of the HCO* J = 3-2 line in NGC
1333 IRAS 4A. The velocity intervals are 4.3-5.09 km s~ and 5.7-6.33 km s~ * for the peaks and 2.6-4.3 km s~ * and 6.33-8.97 km s~ ! for the lobes. The
contour level spacing is 0.5 K km s~ ! for the blue peak and blue lobe, 0.25 then 0.5 K km s~ ! thereafter for the red peak, and 0.1 K km s~ for the red lobe.
The two black squares are the location of the submillimeter sources detected by Sandell et al. (1991). The source at (0, 0) is NGC 1333 IRAS 4A, and the
source at (22, —23)is NGC 1333 IRAS 4B.
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normalized to unity; the best fit parameters given are for fits to the unnormalized data.
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Figure 3. Core mass functions (histograms with error bars) derived from our Herschel obser-
vations of the Polaris (left) and Aquila (right) regions, which reveal of total of 302 starless cores
and 541 candidate prestellar cores, respectively (André et al. 2010 and Kényves et al, 2010). The
IMF of single stars (corrected for binaries — e.g., Kroupa 2001), the IMF of multiple systems
(e.g., Chabrier 2005), and the typical mass spectrum of CO clumps (e.g., Kramer et gl. 1998)
are shown for comparison. Log-normal fits to the observed CMF's are superimposed. These fits
peak at ~ 0.02 Mg (Polaris) and ~ 0.6 Mg (Aquila), and have standard deviations of ~ (.41
and ~ 0.43 in log;o M, respectively. (For reference, the log-normal part of the Chabrier system
IMF peaks at 0.25 Mg and has a standard deviation of ~ 0.55 in logyg M <)
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Figure 5. Left: Distribution of background column densities (converted to equivalent extinc-
tions) for the best 341 candidate prestellar cores identified with Herschel in the Aquila Rift
complex. Right: Probability density function of column density in the Aquila complex, based on
the column density images derived from our Herschel data (cf. Konyves et al. 2010). A log-nor-
mal fit at low column densities and a power-law fit at high column densities are superimposed.
In both panels, the vertical dashed line marks the extinction threshold AP =7 (see § 3).
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No. 2, 2002 STELLAR IMF FROM TURBULENT FRAGMENTATION
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Fia. 1.—Mass distributions of gravitationally unstable cores from eq. d oL W\f Mdﬁﬁ M m

(24). Top: Mass distribution for different values of the largest turbulent
scale Ly, assuming Larson-type relations (for rescaling np and ., o with
Ly), Ty = 10K, and 3 = 1.8. Middle: Mass distribution for different values
of # 40, assuming ny = 500 cm=3, Ty = 10 K, and § = 1.8. Bottom: Mass
distribution for different values of ny, assuming .4, a0 =10, Tp = 10K, and
B = 1.8. The mass distribution peaks at approximately 0.4 M, for the val-
ues A0 =10, g = 500 cm=3, Ty = 10 K, and 3 = 1.8, typical of nearby
molecular clouds.



