
CASA inspection
• Measurement set: folder 

structure which can only 
be read/edited with CASA!


• Usual extension .ms but 
can be anything: 
convenient


• Do NOT change any of 
data or names inside 
folder or it becomes 
unreadable



CASA inspection
• listobs(vis=‘mydata.ms’) => basic observational data in logger



CASA inspection
• plotms(vis=‘mydata.ms’) => plot visibility data 



CASA inspection
• plotms(vis=‘mydata.ms’) => plot visibility data 

Can be slow! Use averaging options  
or small selection

0:10



CASA inspection
• plotms(vis=‘mydata.ms’) => plot visibility data 

Use colorize option (Display) to 
see which data might be flagged



CASA inspection
Columns: 
- data: actual data (after split) => mostly used

- corrected: data after calibration => often set by 

default in CASA tasks: change to ‘data’

- model: model flux calibrator/clean



CASA inspection
• Datasets can be huge: some tips to reduce (before imaging/plotms)

• Split out what you need (field, spectral window, channels)

• Bin in frequency (for continuum)

• Bin in time domain (if no visibility analysis)



Continuum vs line
Example full spectrum

Continuum

Molecular lines



Continuum vs line
Example full spectrum

Continuum

Molecular lines



Continuum vs line
Example in visibility plane



Continuum vs line
• Continuum 

• Thermal dust emission


• Select channels without line 
emission and average them 
using split() command


• Averaging results in much 
higher SNR


• Clean using 
specmode=‘mfs’

• Line 

• Molecular line


• Subtract the continuum in the 
visibility plane using the 
uvcontsub() command, by 
specifying channels without 
line emission


• Clean using specmode=‘cube’


• Velocity mode: set 
outframe=‘LSRK’!


• Set velocity resolution and rest 
frequency



Molecular lines
• Molecular line spectroscopy


• Each molecule emits through a number of transitions, depending 
on local density and temperature


• Each transition has a unique frequency (fingerprint):  
the rest frequency


• Molecular lines are broadened by kinematics:


• Shift by source velocity: few km/s for nearby disks


• Broadened profile by disk rotation


• Velocity resolution ALMA can be very high (10 m/s)! Depends on 
user settings (proposal)


• Rest frequencies and more: https://splatalogue.online//



Continuum vs line
Continuum Cube



About spectral windows



About spectral windows
• Basic setup: 4 basebands of 3840 channels each 

around LO frequency 

• Max 4 spectral windows within each baseband

• Compromise: bandwidth (line width, multi-line 

coverage, continuum bandwidth) or spectral 
resolution (velocity resolution)


• Observing frequency: depends on Earth velocity 
at time of observing, so sometimes multiple 
spectral windows when observed multiple times



About spectral windows

Practice: output listobs ()



About spectral windows
In practice:  

output plotms ()



Detections and non-detections
Non-detection

Detection point-source

Detection extended source



Detections
Get information about flux, size, etc. either with viewer or using imfit()



Non-detections/noise

Measure noise in emission-free region



Non-detections/noise
Good practice: compare  

with theoretical noise  
using ALMA sensitivity 

calculator

https://asa.alma.cl/SensitivityCalculator/



Import/export

• For operations outside CASA, export your images to a 
fitsfile using exportfits()


• For most operations in CASA and CASA viewer, import 
your images to an image file using importfits() if not yet in 
fits format



More information
• ALMA proposer’s guide:  

https://almascience.nrao.edu/proposing/proposers-guide


• ALMA CASA tutorials:  
https://casaguides.nrao.edu/index.php/ALMAguides


• NRAO 17th Synthesis Imaging Workshop 2020:  
http://www.cvent.com/events/virtual-17th-synthesis-
imaging-workshop/
agenda-0d59eb6cd1474978bce811194b2ff961.aspx  
(online lectures)

https://almascience.nrao.edu/proposing/proposers-guide
https://casaguides.nrao.edu/index.php/ALMAguides

