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Objectives

e Searching on the ALMA archive for Cold core
data l

66 antennas

e Search for line of COMs



Atacama Large Millimeter Array
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ABSTRACT

We carry out an ALMA N3D*(3-2) and 1.3 mm continuum survey towards 32 high mass surface
density regions in seven Infrared Dark Clouds with the aim of finding massive starless cores, which
may be the initial conditions for the formation of massive stars. Cores showing strong NaD*(3-2
emission are expected to be highly deuterated and indicative of early, potentially pre-stellsr=rames
star formation. We also present maps of these regions in ancillary line tracers, including C'*0 2-1),
DCN(3-2) and DCO*(3-2). Over 100 NaD* cores are identified with our newly developed core-
e algoritmrim=ed on connected structures in position-velocity space. The most massive core
has ~ 70 M5 (potentially ~ 170 M) and so may be representative of the initial conditions or early
stages of massive star formation. The existence and dynamical properties of such cores constrain
massive star formation theories. We measure the line widths and thus velocity dispersion of six of the
cores with strongest NaD1 (3-2) line emission, finding results that are generally consistent with virial
equilibrium of pressure confined cores.

To
Identify
Cold
Cores

Kong et al. 2017



6 Cores with N2D+ line clearly
detected
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From 32 Cores

* Different morphology of continuous emission

* Most of them with any line

* Except onel

— IRDC-C9
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And Then?

* Cold Component




Dust Emission

Gray Body
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For a typical mass

T =29K — Core
T = 16K - Tail
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RADEX/MCMC

e Best solution
— 25K

* However, normally, OCS and '3CS traces a
warmer gas

 Temperature near 200K also seems to be a
good fit

— Are we looking a local minimum?



DISCUSSION




HOT/COLD

* |IRDC-COMAIN

— It has cold and warm tracers.

* |t is possible to have a proto-star borning
inside (see Kong et al. 2017)

* |tis a objecto to look carefully



CORE and TAIL

e What are the difference between them?

* Are they connected?
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NaUtiIUS (Ruaud et al. 2015, 2016)

- athree-phase time-dependant
simulation of the chemistry
(gas + grain mantle + surface)

- includes chemical reactions in both
gas and solid phases

- Qur simulations are zero-dimensional
* physical conditions are uniform

- No structure evolution

Cloud initial elemental abundances (Vida

TF . e sl
& Wakelam 2018)
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Nautilus Model

Ruaud et al. 2015 Tyss = 25K, Ty = 115K
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CONCLUSION

DC-C9 — Other sources ¥
RDC-C9A - Starless core (Kong et al. 2017),
RDC-C9Main P

— Core (Cold and warm component)
— Tail
Core — later evolutionary stage




