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What is CASA?

● Common Astronomical Software Applications (CASA) 

● Python based offline data reduction package for Jansky Very Large 
Array (J-VLA), Atacama Large Millimeter/submillimeter Array (ALMA)

● Developed by National Radio Astronomical Observatory (NRAO, US) 
(lead), European Southern Observatory (ESO), National Astronomical 
Observatory of Japan (NAOJ), CSIRO-Australia Telescope National 
Facility (CSIRO-ATNF), Netherlands Institute for Radio Astronomy 
(ASTRON)

● Import/export data, inspect, edit, calibrate, image, view, analyze



  

Why CASA?

● Easy to write script (python) and tasks

● It has many tasks and a LOT of tool methods

● CASA has some of the most sophisticated algorithms implemented 
(multi-scale clean, Taylor term expansion for wide bandwidths, W-
term projection, OTF mosaicing, etc.)

● It has a active Algorithm Research Group.



  

Obtaining and Installing

● Latest version: CASA Release 5.6.0

https://casa.nrao.edu/casa_obtaining.shtml

● Open terminal

● cd <path of the directory>

● ls to find downloaded casa file

● tar xzvf casa-release-##version##.tar.gz

● gedit ~/.bashrc

● export PATH=$PATH:<path to the directory>/casa-release-##version##/bin 

● source ~/.bashrc

● Type “casa” to run casa

https://casa.nrao.edu/casa_obtaining.shtml


  

CASA startup

$ casa 



  

CASA Interactive Interface

● IPython Features:

 shell access (ls, pwd, rm, vi)

 Tab auto-completion

 command history

●  session logging

  ipython.log – ipython command history

  casapyTIME.log – casa logger messages

●   numbered input/output
●   history/searching



  

Tasklist

● To see list of tasks 

organized by type: 

tasklist



  

Right task

To see list of 
tasks with
short help: 

taskhelp



  

Task description
● Help taskname

e.g: help listobs



  

Importing data in to CASA

● Importing GMRT data into CASA:  Flexible Image Transport System 
(FITS), UVFITS (understood by AIPS, MIRIAD)

● input – UVFITS data file

output – Measurement Set (MS) which is understood by CASA

● MS:

Contains the visibilities in the MAIN table in table.* files

 also contains sub-tables

         e.g. FIELD, SOURCE, ANTENNA, WEATHER etc.

sub-tables are sub-directories



  

Structure of a MS

● Three data columns

   Observed data
   Correted data 
   Model data



  

What does my data file have?

Listobs

● – Which sources, how many scans

● – Observing frequency,

 time and duration

● – Frequency and time resolution

● – Array coordinates



  

Examining/exploring the data: 
Visualization Tools

● Data needs to be displayed to understand it!
● Visualization tools can be used.
●  Examples:

•  Visibilities: plotms

•  Images: viewer

•  Calibration tables: plotcal
● large datasets can be a challenge!



  

Plotms



  

Viewer



  

Plotcal



  

Data selection syntax

● Range: X~Y
● Time: YYYY/MM/DD/HH:MM:SS
● Time range: Time1~Time2
● Antenna: 1~3 = 1,2,3

                      11,12,15
● Baseline: ANT1 (OPERATOR) ANT2

              & - only cross-correlations

              && - both auto and cross corr.

              &&& - only auto corr.



  

GMRT tutorials: Continuum data 
reduction in CASA

http://www.ncra.tifr.res.in/~ruta/ras2019/CASA-tutorial-test.html

Contribution from Divya, Ruta

http://www.ncra.tifr.res.in/~ruta/ras2019/CASA-tutorial-test.html
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