
Complex Organic 
Molecules in 
Protostars with ALMA 
Spectral Surveys

COMPASS (Complex Organic Molecules in Protostars with ALMA Spectral Surveys) is an 
unbiased spectral survey of 11 Class 0 and I protostellar sources in the spectral range 
between 279.0 and 311.7 GHz at 0.15-0.5'' angular resolution with an ALMA Large Program 
(2022.1.00316.L). The regions encompass isolated and clustered sources within <500 pc, 
known to show compact emission from complex organic molecules. 
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Observations and Data Reduction

Data sets for analysis

An Approach to Data Reduction and 
Products for an ALMA Large Program

Figure 3: Observations were carried out 
over roughly 1.5 years and several 
configurations at ALMA.  Each source 
was observed with 9 tunings; each 
tuning took ~1-3 hours total. 

Figure 4: The data pipeline above utilized a combination 
of both CASA (calibration, CASA Team et al. 2022) and 
IMAGER (imaging, https://imager.oasu.u-bordeaux.fr). The 
IMAGER steps were run on the Dahu cluster at GRICAD 
(https://gricad.univ-grenoble-alpes.fr/index_en.html).

Outlook

ALMA WSU in Band 7 (32 GHz 
bandwidth) will make a study like this 
possible with ~two tunings per source, 
no longer requiring a Large Program to 
survey multiple sources.

Upcoming paper (Plunkett et al. in prep) 
describes complete data reduction 
process.  See Jorgensen et al. (in prep) 
for project overview. 

6+ other astrochemical studies among 
the “first generation” publications by 
the team expected in coming months!
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Advanced data products will be delivered 
via the ALMA Science Archive and the 
team website.

Figure 1: Sample spectra of 6 (of 11) 
sources targeted by COMPASS with 
ALMA.  

Vertical shading roughly represents 9 
tunings (“Scheduling Block”) for each 
source, with ~0.5 km/s channels.

Adapted from Jorgensen et al. (in prep)

Figure 2: Herschel maps 
of targeted regions

COMPASS frequency coverage is 
(coincidentally) comparable to the 
WSU expected B7 bandwidth.33 GHz

See Plunkett et al., Jorgensen et al. in prep
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