
Cecilia Ceccarelli 

QUESTIONS addressed by 
the CHESS KP 

What is the chemical composition during the first 
stages of star formation?  

How does it influence the dynamical process and 
how it is influenced by the dynamical process? 

What is the dynamical and physical structure 
during the early stages of star formation? 

How all this depend on the mass of the forming 
star? On the evolutionary state? 
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Garching 2010 

The protostar OMC-2 FIR 4
Results from the CHESS Herschel/HIFI spectral survey

In Brief

Overview of the survey results

Kinematics

New foreground PDR

The mean vlsr and FWHM of the species align in groups tracing different components. 
New findings include a compact outflow (species at top right) and an absorbing 
foreground cloud (species at bottom left, see also one panel down).

In a HIFI spectrum from 480 to 1901 GHz, shown above, we 
detect 719 lines from 40 species, with upper level energies (Eu) 
from 24 to 752 K. Many transitions with high critical densities 
(ncrit > 108 cm-3). A diversity of line profiles.

Examples of line profiles are given at left. 60% of the lines are 
from CH3OH, the most complex molecule detected in our data.

Complementary spectral surveys with JCMT and IRAM 30m.

PDR tracers such as OH+, H2O+ and HF are blueshifted by 2 km s-1 with respect to 
OMC-2 FIR 4. We find nH=100 cm-3 and an UV field with G0=1500 for this new PDR. 
We propose it is a tenuous foreground cloud within a few pc of OMC-2.
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OMC-2 FIR 4 is an intermediate-mass (~30Mo) protostellar core in Orion. We 
present an analysis of its Herschel/HIFI sub-mm spectrum, obtained within the 
CHESS[1] key program targeting a sample of protostars.
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Line cooling
From 480 to 1901 GHz, lines carry 2% of all flux. Of this, CO 
lines carry 60%, H2O lines 12% and CH3OH lines 9%. The 
contribution SO to the line flux is below that typical for 
CHESS sources, and a factor 100 below Orion KL.

Kama et al. (2013)[2]; Ceccarelli et al. (2010) [1]

We detect 719 lines from 40 species in OMC-2 FIR 4. Many lines from warm, 
dense gas. New components: an outflow and a foreground cloud. Line flux is 
2% of total cooling between 480 and 1901 GHz, CO dominates.

Conclusions[2]

Detected species:

•CO, 13CO, C18O, C17O

•H2O, H218O, OH, OH+, H2O+

•CH3OH, H2CO, HCO+, H13CO+, N2H+

•Carbon: C, C+, CH, CH+, CCH

•Nitrogen: HCN, H13CN, HNC, CN, NH, NH3, 15NH3

•Sulphur: CS, C34S, H2S, SO, SO2, SH+

•Deuterium: HDO, DCN, ND, NH2D

•Chlorine: HCl, H37Cl, H2Cl+, H237Cl+

•Fluorine: HF
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Small features are mostly lines, not noise.

For more on the small-scale clumpy structure of FIR 4, see poster  1G016 by López-Sepulcre et al.
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