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INTRODUCTION



Chemistry on Cold Sources

Cernicharo et al. 2012

Low Mass proto-Star B1-b

Oberg et al. 2010

CH3OH



L1689B

Bacmann et al. 2012 
pre-stellar core

Bacmann et al. 2016 
Transitions of H2COH+



Vestel et al. 2014

C3O CH3OH

Jimenez-Serra et al. 2016

L1544
Pre-stellar core



OBJECTIVES



Objectives

• Searching on the ALMA archive for Cold core 
data

• Search for line of COMs

66 antennas



Atacama Large Millimeter Array



32 
Regions

To 
Identify 
Cold 
Cores

Kong et al. 2017



6 Cores with N2D+ line clearly 
detected 

Kong et al. 2017



RESULTS



From 32 Cores

• Different morphology of continuous emission

• Most of them with any line

• Except one!

– IRDC-C9
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231GHz



CORE

Tail



Sulphur Bearing COMs



CH3CHO

Red Line – Best Model for the LTE solution



Rotational Diagram

T = 27 ±5 K



13CH3CN  K-ladder



Rotational Diagram

T = 500 K



And Then?

• Cold Component

• Warm Component



Dust Emission

Elia et al. 2010,2018
K = 0.005cm2g-1

Β = 1

T = 29K – Core
T = 16K – Tail

For a typical mass

Gray Body



OCS and CS



CORE TAIL

OCS

13CS

RADEX MC/MC



RADEX/MCMC

• Best solution
– 25 K

• However, normally, OCS and 13CS traces a 
warmer gas

• Temperature near 200K also seems to be a 
good fit
– Are we looking a local minimum?



DISCUSSION



HOT/COLD

• IRDC-C9MAIN
– It has cold and warm tracers.

• It is possible to have a proto-star borning
inside (see Kong et al. 2017)

• It is a objecto to look carefully



CORE and TAIL

• What are the difference between them?

• Are they connected?



Same Velocity

OCS





Nautilus Model
Ruaud et al. 2015





Later Evolutionary 
Stage0

Earlier 
Stage
0

Contraction



• IRDC-C9 – Many Other sources
• IRDC-C9A – Starless core (Kong et al. 2017)
• IRDC-C9Main

– Core (Cold and warm component)
– Tail

• Core – later evolutionary stage

CONCLUSION


