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Engargiola et al, 2008, ApJS, 149, 343 *
Molecular Clouds envelobea in Atomic*Clouds
Form from the' atomic substrate °
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Column Density of Cloud

“The dark molecular gas”, Wolfire, Hollenbach & McKee, 2010, Astrophysical Journal, 716, 1191




Emission Signatures
H, cannot be seen directly

Cut through surface of a molecular cloud

ionized HII neutral HI molecular H,

warm neutral
and ionized gas

b 9 .
formation of % '
cold HI clouds g ‘ disruption of
molecular clouds

: .

| * -2
log(A,) (mag.)

[CII] 158um

A ear NI 205um
[Cl] 609um

formation of
molecular clouds

star formation

CO 2.6mm
HI 21cm




Ll Only low resolution
MAps exist

BICE [C II] balloon map
Columbia/CfA CO J=1-0
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STO

Stratospheric Terahertz Observatory

Landing Jan 27, 2000




BLAST

shows it can be done!

Netterfield CB et al. (27 authors) (2009) BLAST: the mass function, lifetimes and properties of intermediate
mass cores from a 50 square degree sub-millimetre galactic plane survey in Vela at I~265°. ApJ 707, 1824




4m sub-mm Telescope
* Pampa la Bola (4,800m; ALMA site)
* 115/230/345 (Nagoya) + 460/810 (SMART) GHz receivers

University of Nagoya (Japan) + Cologne (Germany)

+ Universities from Chile, Koreaq, Switzerland, Australic
* UNSW, Sydney, Macquarie + Adelaide, JCU, Swinburne
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STO

75.0001y]

NASA / JPL-Caltech / R. Hurt (SSC-Caltech) ssc2008-10b

& Spitzer/MIPS,24 micron
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[dentifying Forming Molecular
Clouds from the Atomic Substrate

ldentify molecular, dark, atomic
clouds from [CII], [CI], CO, [NIl], HI
emission

* GMC initially spread over ~1 kpc
Cover arm + inter-arm region

Velocity structures akin to “fingers-
of-God"” in Galaxy redshift surveys,
but on km/s scales.

Galactic rotation curve for
distance + “peculiar”’ velocities
around a cloud complex

Infall or Disruptione

* Look for past tfracers of SF; e.q.
clusters, SN: disruption

* If none: molecular cloud forming




Fast Mapping wi’r Mielelge
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Binning mode in 2s cycles
* 8x256ms samples

i.e. 8 x faster for 1/3@ the
sensitivity
* Only suitable for CO lines

Scan at 36" /s with 12" row
Jelelellgle

* c.f. 3"/s with 9" spacing

36 hours/sq deg c.f. 350 hours

4 zoom modes, not 16

* 12CO, 13CO, C180, C70 D




Beware uneven beam
coverage with Fast OTF

Standard OTF
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Two Views of Carina in CO with Mopro
Point-by-Point Fast—OTF
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Kate Brooks, PhD Thesis




Fast Mapping Strip Scans
=330° x 6’, b=-2°—-+2°, AV=+250 km/s
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The First Segment for Mopra

Edge of spiral arm to inter-arm region
[=325.25°-32/.25°, b=+/-1°




