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Infrared Dark Clouds (IRDCs)
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Infrared Dark Clouds (IRDCs)

Barnard 68 — Ophiuchus
Internal structure:

O Nitrogen-bearing
species are good
density tracers
even in the
central regions .
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R A. offset (arc-sec.) O Carbon-
bearing species
are unable to
follow the cold
gas distribution
up to the central-
collapsing regions.
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CO-depletion:

Depletion factor (fp)
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(Giannetti +14)

In different samples of young high-mass star-forming regions (HMSFRs)

1 Sf, <102

(e.g. Thomas & Fuller+ 08; Fontani +12)

beam- and
los-averaged values!

The size of the highly-depleted region (depletion radius - Rg.p) gives us the

spatial scales on which:
O different chemical processes operate in HMSFRs;

[ the estimate of H2 from CO and/or the study of the gas-dynamics using

CO lines could be misleading.
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IRDC G351.77-051:

* Most massive, nearest filament in
\ the ATLASGAL survey;

* Early evolutionary stage: lots of

cold material and dark in the MIR;

® M ~ 2000 M@;

Distance: | kpc
~ 7.8 kpc from
Galactic centre;

SR - 870 um ATLASGAL (Schuller +09)

(Leurini +11; Leurini +19)

Dec (J2000)

12'00.0" |y

Proximity
Nearly perfect filamentary structure

1 pc

Large scale depletion factor map 27m12.00s ‘ ' 17h26m24.00s
) RA (j2000)
+ radial model
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/" ‘Building blocks’ for fp:
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O From the pixel-by-pixel greybody SED- Q Calculated N(C0) from the

fitting of Herschel maps; C'80 J(2-1) map by APEX;
O Used to obtain ‘expected’ N(C120) Q TS8O0 « Ty, (Giannettis17a)
from N(H,) assuming a gas-to-dust

ratioy = 120 (Giannetti +17b) [ Opacity correction applied
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/ Depletion map:
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/ Depletion model:

n(Hy)

Log[n(X)] [em

n(C*0) ™\

fDZOO

v

Xclﬂo = 2,1 X 1()_:"I

Xci8o

Xcisg = 2,1 X 1078

»
>

Rftat Raep Log(R) [pc]
e Radial symmetry;

* n(Hz) profile: n(Hz) = n(Ha spine) [1 " (
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/ Depletion model:
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/ Depletion model:
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/ Depletion model:
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/ Caveats and limitations:
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Conclusions:

|. Confirmed largescale CO-depletion in HMSFRs: both in main- and
sub-filaments;

2. Chemistry of the ISM is altered by CO-depletion: suggest caution
when using CO for kinematical studies in IRDCs or for estimate

MHZ;

3. Estimated size of Ry, between 0.08 and 0.12 pc (step-function
profile);

Future perspectives:

» Higher resolutions would still be necessary: stronger constrains
on the models;
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Thanks for
your attention
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