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Systematic MW-surveys
difficult
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What 1s CHaMP?
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The Galactic
Census of High- and Medium-mass Protostars

¢ Based on Nanten maps (PIs Yonekura, Fukui)

e An unbiased multi-wavelength Galactic Plane survey (20°x6°)
1) fa complete:populationt €153 Fofsmassiyeydensesparsec=scale
molecular-clumps

e At 3mm with Mopra (2004-2012): simultaneous maps of
MANY molecular tracers

e In NIR+MIR (2007-2013) with AAT (Stuart Ryder), CTIO
(Krista Romita), Warm Spitzer
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1. CHaMP in HCO*
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ONLINE: "0
All data cubes,

moment maps
(integrated intensity,
velocity field, linewidth),

and data tables of clump :
properties: i
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www.astro.ufl.edu/champ
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2. CHaMP in IR
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AAT+CTIO broadband JHK imaging & photometry Large-scale

: / near- & mid-
e Deep Warm Spitzer IRAC Band 1+2 mosaics of IR embedded
90% of HCO* clumps: imaging & photometry cluster
e GLIMPSE Band 3+4 photometry demograniies

Narrowband NIR results for 20% of clumps '
INIRAS 4532 2231) 5
o line-free K-continuum
o Hyv=I-0S(1)
o Hyv=2-158(1)

o Brackett-y

Use line-free K-cont to make
continuum-subtracted line images
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Compare mm and NIR-narrowband
i, I AT A A T4t S O TSSO vy Nt s e AR ea o sl
AAT images:
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:g Mopra contours:
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mm /IR line ratios of CHaMP clumps

Brackett—vy total flux [arb. units]
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K-band line ratios of CHaMP clumps
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“Dense gas_tracers a homogeneousipopulation
of clouds!!!

Glon: 284.02572°
Glat: —0.89590226°
T T

HCN in
BYF 40b
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NIR + MIR + 3mm
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NIR + MIR + 3mm
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HCN:and:HCOZ (at
least) mustshareivery
stmilar: chemistry!

N,H+ Integrated.Intensity[K.km/s]
I§)

" Highly variable |
etween clumps-

Wit = (0.2520.12) * Waco* |
r2=0.51 )
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HCO* Integrated.Intensity[K.km/s]

HCN Integrated.Intensity[K.km/s]

}X Little variability |
between clumps _

— consistent with-
noise! 1
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| r2=0.96 | |
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What about column densities?
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o Simple radiative transfer analysis:

O(T.x) eEwlkTex

I_e—h v/ kTex

Nucy = 9.0x1015m—2 T dVionss

o Normally use Jp = (Jex—Jbrea)(I—€7) and T << 1 to estimate
T ~ JolJex ~ TilTex , and obtain N from W = [ Ty, dV and T
Jfrom other methods (sometimes assumed)

o Hyperfine-split lines give T and T.x directly (also Vy, ov)
assuming only that HF ratios are in LTE: gives N without
further assumptions or cross-calibration uncertainties

o Then get mass from abundance, or vice versa

Start with HCN data cube
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Something unexpected
1S happening at low W!
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Mass estimates that rely on simple Wiscalingsimay Substan-
tially underestimate the gas mass:in these-clumps







