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Abstract Dark cloud identification Distances and distribution
Recent high resolution surveys with the /SO and MSX satellites have revealed a large
number of Galactic clouds with significant extinction in the mid-infrared. The infrared
dark clouds are characterized by their high column densities and low temperatures. Little
is known, however, about their.origin and distribution in the Galaxy.

Out of the 375 dark clouds selected, 318 have clean morphological matches with GRS molecular line emission in

Left: MSX 3-color image of a 1.5x1.5 distinct velocity channels. The remaining dark clouds are either low contrast clouds, have only weak GRS emi:
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centered at =28, h=0'degrees. The latter are often found close to bright H 11 regions and are probably holes in the MSX emission.

r color coding of the MSX bands in this To convert the assigned radial velocities into distances, we assume a flat rotation curve with (R,, 8,)=(8.5 kpc, 220 km

The BU-FCRAO Galactic Ring Survey (GRS), a high resolution survey of '>*CO emission : : image is (§*G=B)Z(A*C;’D'E)*l o s") and that the dark clouds arc located at the near kinematic distance.

in the inner Milky Way, makes'it possible to derive physical parameters of IR dark clouds fg r]‘;iploinzlll;gp:f] c:“;ﬁn::zfei:gf;;;;

and the.ir.parent'fil xl}oleculfir c.louds, such as sizes and masses, by spectrpscopically dark clouds can e'asﬂy be identified i

dctf:rm}mng their kinematic d.lSI’flnC(?S. Bascgl on morphological conglauon (;)f IR B ] agains% the bright bfackgfqund of the | (TR L J-v positions of

extinction and GRS '*CO emission in velocity channel maps, we assign radial velocities to : ol Galactic plane. To identify the IR dark | ¢ identified IRDCs are

the IR dark clouds throughout the first Galactic quadrant and, assuming they are at the 4 5ty b . , clonds ‘[}l‘m‘]’fh‘;“xhe S pl‘::e’ | e ) 1 ‘ ) plotted as circles. The

near kinematic distance, determine their location in the Galaxy. We find that the majority e oo '
X S A . i have the highest sensitivity and the

of the IR dark clouds are concentrated in the Galactic Ring at a‘Galactocentric radius of § brightest background.

kpc. We suggest that the most massive IR dark clouds represent high mass proto-clusters,

or OB-associations in the making.
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GRS and MSX datasets

The Milky Way Galactic Ring Survey (GRS), described in poster # 122.22 (Shah et al.
2003) is designed to probe the star-forming and quiescent molecular gas comprising the 5
kpc Galactic Ring.
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The Midcourse Space Experiment (MSX) surveyed the entire Galactic plane within |b| < 5°

in four mid-infrared spectral bands between 6 and 25 pm (Price et al. 2001, AJ 121, Contrast image C.. = (B.—
) i)
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*We identified dark regions in the MSX survey with the GRS '*CO survey, assigning radial
velocities based on morphological matches. We identify these as infrared dark clouds, or IRDCs.

. «Asssuming a flat rotation curve and that identification of '3CO emission with mid-IR absorption
BBEL Gy |..JI||_'\l‘.u(.|!|“ - 28 278 implies nearby heliocentric distances, we produce a face-on plot of the distribution of IRDCs. The

o associated histogram of number of IRDCs with galactocentric distance shows an enhancement
towards the 5 kpc ring.
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*The heliocentric distances yield sizes and masses. High contrast IRDCs almost always have bright,
extended '*CO emission. The massess of the highest contrast dark clouds are typically a few 1000
M. We mfé‘.@ﬁd&ge are the high-mass pre-cursors of OB-associations in the making.
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