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Common Astronomy Software Applications
● Can process data from both single-dish and 

aperture-synthesis telescopes
● Primary data processing (calibration & imaging) 

software for ALMA & VLA
● Python based

○ Versions < 6 use Python 2.7
○ Newer versions use Python 3

● Available for Linux (RedHat) and Mac OS

➔ Website – https://casa.nrao.edu/
➔ Guides – https://casaguides.nrao.edu/
➔ Documentation 

◆ Versions 6.1 & earlier: https://casa.nrao.edu/casadocs
◆ Versions 6.2 & later: https://casadocs.readthedocs.io/en/stable/

https://casa.nrao.edu/
https://casaguides.nrao.edu/
https://casa.nrao.edu/casadocs
https://casadocs.readthedocs.io/en/stable/
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Starting CASA
After installation, to open CASA simply type casa in the terminal if you 
set up an alias. Otherwise type the full path. 

➔ And the terminal prompt:

casa --nologger

if you do not need 
the logger GUI

➔ Starting CASA will open a logger (and a log file):
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CASA Basics
CASA Tasks
Tasks are executed to perform a single job (e.g. loading, plotting, flagging, calibrating)
Each task contains a set of user-defined parameters

List of available tasks 
taskhelp -> A more exhaustive list of tasks with descriptions
tasklist()-> Get an overview of available tasks, organized by category (removed in CASA 6)

  + More information about the tasks: 
https://casadocs.readthedocs.io/en/stable/api/casatasks.html

Getting help on a task
inp <taskname>   to get an overview of a given task and its input parameters 

help <taskname>  to get a detailed description of a given task and its input parameters
                                        (use arrow keys to continue, press q to exit)

Based on: https://casaguides.nrao.edu/index.php?title=Getting_Started_in_CASA

https://casadocs.readthedocs.io/en/stable/api/casatasks.html
https://casaguides.nrao.edu/index.php?title=Getting_Started_in_CASA


ALMA Data Reduction Training Day Leiden Observatory  |  November 27, 2023Allegro ALMA Regional Centre

 

Executing a task
Interactively:

   tget <taskname>    -> get the task and its previously set parameters
   inp   -> determine the input parameters needed for the task that was set

(set individual parameters using a Python <parameter>=<value> syntax)
   go     -> run the task

     You may also do:
   default(<taskname>)  -> to set the parameters of a task to their default values
       set individual parameters using a Python <parameter>=<value> syntax

CASA Basics

Based on: https://casaguides.nrao.edu/index.php?title=Getting_Started_in_CASA

Note: you can also simply set parameters without the default or tget steps 
but beware that you would be setting parameters globally!

Programmatically:
   taskname(parameter1=’’, parameter2=’’, ...)

https://casaguides.nrao.edu/index.php?title=Getting_Started_in_CASA
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CASA Basics
Parameters

   grey: parameter has sub-parameters
green: sub-parameters
     red: invalid value
   blue: parameter altered 
             from its default

Data selection syntax 

spw=’0:5~30;40~55,1:10~25;45~58,2’

Running scripts

In CASA: execfile(‘script_name.py’) 
In the terminal: casa -c script_name.py
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CASA Data formats
● Raw visibility (uv) data from ALMA comes in ALMA Science Data Model (.asdm) 

format
● Once imported into CASA, it can be stored as a Measurement Set (.ms)

importasdm(asdm=’rawdata.asdm’, vis=’visibilities.ms’)

Measurement sets:
● Measurement sets (.ms files) are directories that contain many sub-directories and 

tables 

● Images produced by CASA (.image, .residual, etc.) are also stored in the same format
● You can use the exportfits task to convert CASA images to FITS format
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CASA Data formats
Measurement sets:

● To copy or remove them in the terminal you need to use the recursive option
➢ cp -r this_data.ms that_data.ms

● Safest way to remove a dataset in CASA:
➢ rmtables(‘this_data.ms’)
○ Alternatively:

➢ rm -rf this_data.ms

○ Or if within a script:
➢ os.system(‘rm -r this_data.ms’)
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list the contents of measurement set

plot the location of antennas

inspect/flag visibilities interactively

listobs

plotants

plotms

Data Inspection with CASA

view/inspect images interactivelyimview
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listobs: lists the contents of measurement set

Can select a subset of the measurement set

Optionally can write the output to a file
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listobs: lists the contents of measurement set

Example >  listobs(vis='sis14_twhya_calibrated_flagged.ms')

sequence of observations
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listobs: lists the contents of measurement set

List of fields & spectral windows

Antenna names & positions
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plotants: plot the location of antennas

Example >  plotants(vis='sis14_twhya_calibrated_flagged.ms', showgui=True, logpos=True)

-> local east

->
 lo

ca
l n

or
th

Plotting logarithmic  
positions helps display 
the center of the array
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plotms: inspect/flag data interactively
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imview: view/inspect images interactively



Thanks!
Questions?
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Getting started on the Allegro computers
1. Go to the analysis folder in the project directory 

> cd 

/allegro1/allegro/home/your_username/open_ALMA_DRT2023/analysis/your_username

2. Make two folders
> mkdir imaging

> mkdir analysis_tools

3. Copy data from the ‘archive’ folder to your own folder
> cp -r 
../../archive/DRT2023/TW_hydra/sis14_twhya_calibrated_flagged.ms.contsub 

imaging/.
> cp -r ../../archive/DRT2023/TW_hydra/twhya_n2hp.image analysis_tools/.
> cp -r ../../archive/DRT2023/TW_hydra/sis14_twhya_cont.image analysis_tools/.

> cp -r ../../archive/DRT2023/TW_hydra/*.fits analysis_tools/.

4. Copy scripts from the ‘scripts’ folder to your own folder
> cp ../../scripts/Imaging*.py imaging/.
> cp ../../scripts/analysis*.py analysis_tools/.

5. Go to the imaging folder and open CASA
> cd imaging
> nice +10 env -u PYTHONPATH -u LD_LIBRARY_PATH casapy-660


