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What is CASA?

Common Astronomy Software Application

Used for calibration, imaging and analysis of
interferometric data

Runs on C++ and has a iPython interface
Developed for Linux (RedHat) and Mac

Current version i1Is CASA 6.4. We will use CASA 6.2

(pipeline)

Get CASA here


https://casa.nrao.edu/casa_obtaining.shtml
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Which telescope are

you using?

Has your supervisor
insisted you use AIPS?

Use CASA

eMerlin

Have you reminded your

supervisor the year is 202x not

197x-199x?

NO

Maybe use
Miriad, but first
try to ...

Use (SMA’s)
Miriad

Old MERLIN Old VLA

Maybe use AIPS, but first
try to...

(borrowed from Adam Avison)



Starting CASA

* Type ‘casa’ in a terminal

o N Will start up the iPython interface in

optional configuration file config.py not found, continuing CASA startup wit

Using user-supplied startup.py at /home/anika/.casa/startup.py the terminal and |aunch the Logger

IPython 7.15.0 -- An enhanced Interactive Python.

Using matplotlib backend: agg GUI
Telemetry initialized. Telemetry will send anonymized usage statistics to NRAO.

You can disable telemetry by adding the following line to the config.py file in you
r rcdir (e.g. ~/.casa/config.py):

telemetry_enabled = False

--> CrashReporter initialized.

imported casatasks and casatools individually
/home/anika/Documents/CASA_releases/casa-6.2.1-7-pipeline-2021.2.0.128/1ib/py/1lib/p
ython3.6/site-packages/pyfits/__init__.py:22: PyFITSDeprecationWarning: PyFITS is d Log ges (:/home/anika/c 165017.log) I <]
eprecated, please use astropy.io.fits

PyFITSDeprecationWarning) # noqa _
CASA 6.2.1.7 -- Common Astronomy Software Applications [6.2.1.7] essage: &% Y Fiter (]

Origin Message
1 ::casa

Found an existing telemetry leogfile: /home/anika/.casa/casastats—-6.2.1.7-160222129cd1c7179-20220208-092809.1cg
Telemetry log file: /home/anika/.casa/casastats-6.2.1.7-16022212%cd1c7179-20220208-092809.1og

Checking telemetry submission interval

Telemetry submit interval not reached. Not submitting data.

Next telemetry data submission in: 6 days, 16:37:50.256760

2022-02-08 16:50:19 INFO
2022-02-08 16:50:19 INFO
2022-02-08 16:50:19 INFO
2022-02-08 16:50:19 INFO
2022-02-08 16:50:19 INFO
2022-02-08 16:50:20 INFO
2022-02-08 16:50:20 INFO
2022-02-08 16:50:20 INFO
2022-02-08 16:50:20 INFO
2022-02-08 16:50:20 INFO
2022-02-08 16:50:20 INFO

Checking Measures tables in data repository sub-directory /home/anika/Documents/CASA_releases/casa-6.2.1-7-pipeline-
IERSeop2000 (version date, last date in table (UTC)): 2022/01/1%/15:00, 2021/12/19/00:00:00
IERSeop97 (version date, last date in table (UTC)): 2022/01/19/15:00, 2021/12/15/00:00:00
IERSpredict (version date, last date in table (UTC)): 2022/01/23/15:00, 2022/04/23/00:00:00
TAI_UTC (version date, last date in table (UTC)): 2022/01/11/15:00, 2017/01/01/00:00:00

&l I

Insert Message: @ Lock scroll




CASA Tasks and Tools

TASKS:
Front end, user friend command line

functions for data reduction,
manipulation in CASA.

Built upon the TOOL kit functions
available in CASA.

Typically have a bit more functionality
than functions available in GUIs e.g.

viewer

Tasks list

TOOLS:
‘Under the hood’ basic functions upon

which tasks are built.
Preform simple tasks but can be useful

in image manipulation and some
simulation tasks.

Tools list


https://casadocs.readthedocs.io/en/stable/api/casatasks.html
https://casadocs.readthedocs.io/en/stable/api/casatools.html

CASA Tasks

e |Interface to the toolkit

* Perform a single job such as loading, plotting,
flagging, etc

* Contain a set of user definable parameters

* E.g.: Importfits(fitsimage='my_image.fits’,
Imagename='my_image.im’)



1-: inp importfits

Getting help in CASA
* Type ‘Inp Importfits’

IPython: home /anika

inp(importfits)
inp(importfits)

# importfits -- Convert an image FITS file i

fitsimage

defaultaxesvalues =

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

nto a CASA image

Name of input image FITS file

Name of output CASA image

If fits image has multiple coordinate
reps, choose one.

If fits file contains multiple
images, choose one (0@ = first HDU, -1
= first valid image).

Set blanked pixels to zero (not NaN)
Overwrite output file if it exists?
Add the default 4D coordinate axes
where they are missing; value True
requires setting defaultaxesvalues
List of values to assign to added
degenerate axes when
defaultaxes==True

inp <<task_name>>

Will give you info about the
parameters of a specific
task

(some taks to try: plotms,
tclean, imfit, imhead)



Iz

Help on _importfits in module casashell.private.importfits object:

Getting help in CASA
* Type ‘help importfits’

IPython: home /anika

class _importfits(builtins.object)

importfits ---- Convert an image FITS file into a CASA image

Convert an image FITS file into a CASA image

fitsimage

imagename

parameter descriptions

Name of input image FITS file
Default: none

Example: fitsimage='3C273XC1.fits'
Name of output CASA image
Default: none

Example: fitsimage='3C273XC1.image'

help <<task name>>

Will give you detailed info
about the task

Exit with ‘g’



Getting help in CASA
* Type ‘doc plotms’

casatasks — CASAdocs 6.2 documentation - Google Chrome.

B casatasks —CASAdocs ¢ x |+
Q> % @QIONwE »Y !

C 0 @ casadocsreadthedocsiofen/vt2.1/api/casa

8 API
© casatasks
Input / Output
Information
Flagging
Calibration
Imaging
Single Dish
Manipulation
Analysis
Visualization
Simulation
casatools
casashell
casadata
casalith
configuration
Using CASA
CASA Fundamentals
External Data
Calibration & Visibilities
Imaging & Analysis
CARTA
Pipeline
simulations
Parallel Processing
Memo Series & Knowledgebase

Community Examples

Read the Docs

# » AP| » casatasks © Edit on GitHub

You are not reading the most recent version of this documentation. v6.4.3 is the latest version available.

casatasks
Tasks in CASA are python interfaces to the more basic toolkit. Tasks are executed to perform a single job, such as loading, plotting, flagging, calibrating, and imaging the data.

) at the Python prompt, where <ta is the name of a given task. This command lists all

The parameters used and their defaults can be obtained by typing netp(<tasknane
parameters, a brief description of the parameter, the parameter default, and any options if there are limited allowed values for the parameter.

Experimental tasks and algorithms
Some tasks and algorithms in CASA are labelled as Experimental or Unverified. These tasks have not been fully commissioned and/or verified. Such tasks are provided to enhance

user capabilities, or because they are required for specific pipeline use.
The label Experimental or Unverified means that the task/algorithm falls under the following disclaimers:

Only a subset of modes have been incorporated into CASA unit/regression tests. These are documented in CASA Docs. Other options/modes may be run, and might work just

fine, but they are not part of what has been tested carefully.

Some parameters have been tested for specific use cases (as part of the algorithm development, publication, and CASA test programs), but we have not yet established best
practices for all different situations. This information will build over time and will be incorporated into our documentation as appropriate.

Experimental tasks and algorithms may have Known Issues, representing CASA's current understanding of the state of the code. These Known Issues are clearly defined as part

of CASA Docs.
« Parameter names and task structure can change, based on feedback and improved understanding of usability.

It s expected that ALMA and VLA pipelines will begin using experimental tasks only after they have stabilized for stand-alone use.

The complete listing of tasks available in CASA is as follows:

Input / Output

doc <<task_name>>

Will take you to the online
documentation

Press ‘enter’ to continue
working in the terminal



Getting help in CASA

* ALMA Helpdesk

Knowledgebase Submit Helpdesk

Welcome to the new ALMA Helpdesk User Interface!

My Tickets

Submit your ticket to the
Data Reduction
Department and state your
CASA version and
operating system


https://help.almascience.org/

Working with CASA

To execute a task:

1. ‘default <<task name>>’, to set the parameters to the
default value

2. 'Inp <<task name>>’, to check the parameters
3. ‘parl = a, ...”, to fill in the parameters you need
4. ‘inp <<task name>>’, to check the values

5. ‘<<task name>>’, to run the task



Example

e cd to the folder ‘material’ and Is there to see what we have

*  Casa-20220210-093719.1log casa-20220210-094403.log

(Simple shell commands like cd and Is work inside CASA; more complicated ones work
prefixed by !, e.g. !cp)



Example

e cd to the folder ‘material’ and Is there to see what we have

*  Casa-20220210-093719.1log casa-20220210-094403.log

* Convert 12.fits into a casa image with importfits



Example

e cd to the folder ‘material’ and Is there to see what we have

*  Casa-20220210-093719.1log casa-20220210-094403.log

* Convert 12.fits into a casa image with importfits

:l. 3-: default importfits
default(importfits)
default(importfits)



Example

e cd to the folder ‘material’ and Is there to see what we have

*  Casa-20220210-093719.1log casa-20220210-094403.log

4-: inp importfits

inp(importfits)

inp(importfits)
# importfits -- Convert an imaae FITS file into a CASA imaae
fitsimage # Name of input image FITS file
imagename # Name of output CASA image
wnicnrep # LT TLUS 1mage nas muLtipLe coordinate reps
whichhdu # If fits file contains multiple images, chos
# = first valid image).
# Set blanked pixels to zero (not NaN

zeroblanks



Example

e cd to the folder ‘material’ and Is there to see what we have

*  Casa-20220210-093719.1log casa-20220210-094403.log

* Convert 12.fits into a casa image with importfits

3 5-: fitsimage=
6-: imagename=




Example

* Convert 12.fits into a casa image with importfits

7-: inp importfits

inp(importfits)

inp(importfits)
# imnnrtfite - . Canuvart an imana FTTS fila intn a CASA imana
# Name of input image FITS file
# Name of output CASA image
# If fits image has multiple coordinate reps, choose one.
# If fits file contains multiple images, choose one (0 = first HDU, -1
# = first valid image).

fitsimage
imagename




Example

* Convert 12.fits into a casa image with importfits




Example
* |s again in the folder ‘material’ to see what we have

2 Casa-20220210-094403. log

Casa-20220210-093719.1log 1importfits.last



Example
 |s again in the folder ‘material’ to see what we have

3 Casa-20220210-094403. log

Casa-20220210-093719.1log 1importfits.last

word of caution: the parameters were set globally




Example
 |s again in the folder ‘material’ to see what we have

3 Casa-20220210-094403. log

Casa-20220210-093719.1log 1importfits.last

word of caution: the parameters were set globally

 Check parameter values of immath



Example

 |s again in the folder ‘material’ to see what we have

3 Casa-20220210-094403. log

Casa-20220210-093719.1log 1importfits.last

word of caution: the parameters were set globally

 Check parameter values of immath

inp(immath)
# immath -- Perform math operations on images
imagename = # a list of input images
"evalexpr' # mode for math operation (evalexpr, spix, pola, poli, lpo
"immath_results.im’ # File where the output is saved
' # Mathematical expression using images
#
#
#

outfile
expr
varnames

' a list of variable names to use with the image files
Mask to use. Default is none.
Region selection. Default is to use the full image.

region =



Working with CASA

To execute a task (recommended):

1. ‘default <<task name>>’, to set the parameters
to the default value

2. ‘Inp <<task name>>’, to check the parameters

3. ‘<<task name>>(parl = a, ...)’, tofill in the
parameters you need and run the task



Example

* Convert 27.fits into a casa image with importfits



Example

* Convert 27.fits into a casa image with importfits

default importfits 4

i i inp 1 tfit
default(importfits) inp importfits

inp(importfits)

default(importfits) inp(importfits)

# importfits -- Convert an image FITS file into a CASA image
fitsimage

# Name of input image FITS file
' # Name of output CASA image
0 # If fits image has multiple coordinate reps
-1 # If fits file contains multiple images, chos
#
#

= first valid image).
Set blanked pixels to zero

True



Example

* Convert 27.fits into a casa image with importfits

default importfits 4
default(importfits)
default(importfits)

inp importfits

inp(importfits)

inp(importfits)

# importfits -- Convert an image FITS file into a CASA image

fitsimage " # Name of input image FITS file

i ' # Name of output CASA image

0 # If fits image has multiple coordinate reps

-1 # If fits file contains multiple images, chos
#
#

= first valid image).

True Set blanked pixels to zero

14 importfits(fitsimage= ,ilmagename=




Example

* Convert 27.fits into a casa image with importfits

1 3-: default importfits 2 4- inp importfits

inp(importfits)
inp(importfits)
# importfits -- Convert an image FITS file into a CASA image
fitsimage # Name of input image FITS file
i # Name of output CASA image
# If fits image has multiple coordinate reps
# If fits file contains multiple images, chos
# = first valid image).
# Set blanked pixels to zero (not NaN)

default(importfits)
default(importfits)

Ccasa-20220210-093719.1log 1importfits.last
* Casa-20220210-094403.1log



Example

* Convert 27.fits into a casa image with importfits

3-: default importfits 22 4~ inp importfits
:l_ default(importfits) ing(imgortfits)

inp(importfits)
# importfits -- Convert an image FITS file into a CASA image
fitsimage # Name of input image FITS file
i # Name of output CASA image
# If fits image has multiple coordinate reps
# If fits file contains multiple images, chos
# = first valid image).
# Set blanked pixels to zero (not NaN)

default(importfits)

Ccasa-20220210-093719.1log 1importfits.last
* Casa-20220210-094403.1log

* Check parameter values of immath and importfits



Keep record of your work

default importfits . .
inp import?its Write the commands in a

text file and paste them into
'12.fits', imagename ='12.image') ;
'27.fits', imagename ='27.image') the terminal

importfits(fitsimage
importfits(fitsimage

ls
* * *  Casa-20220210-093719.1log casa-20220210-094403.1log 1importfits.last

importfits(fitsimage , imagename = )
importfits(fitsimage , imagename = )

Casa-20220210-093719.1log 1importfits.last
casa-20220210-094403. log




Keep record of your work

fitsimage = ['12.fits', '27.fits']

Allows you doing things

for fits in fitsimage: in a clever way
importfits(fitsimage = fits, imagename = fits[:-5]+'.image’)

1s

B Casa-20220210-093719.1log casa-20220210-120941.1log casa-20220210-121614.109g
*  Casa-20220210-094403.log casa-20220210-121037.1log 1intro_CASA.py

fitsimage = [ , 1

fits fitsimage:
importfits(fitsimage = fits, imagename = fits[:-°]+

* casa-20220210-093719.1log casa-20220210-120941.1log casa-20220210-121614.1log 1intro_CASA.py
* casa-20220210-094403.log casa-20220210-121037.log 1importfits.last




CASA Data

1. Visibilities (uv data)



CASA Data

1. Visibilities (uv data)

Raw: ADMS (ALMA Science Data Model)

> for data storage



CASA Data

1. Visibilities (uv data)
Raw: ADMS (ALMA Science Data Model)

> for data storage

Imported: MS (Measurement Set)

> for data reduction



CASA Data

1. Visibilities (uv data)

IPython: Downloads/uid___A002_Xd98580_X354.ms.calibrated

39-: cd uid___ AG02_Xd98580 X354.ms.calibrated/
/home/anika/Downloads/uid__ AGG2 Xd98580 X354.ms.calibrated

/ Source.xml .f13 .f19 .f22_TsSM1

DataDescription.xml / .f14 .f2 .f22_TSM2
SpectralWindow.xml .f15 .f20 .f23

/ .f16 .f20_TsMe .f23_TsM1

/ .f17 .f21 .f23_TSM2
/ .f17_TsMm1 .f21_TsMm1 .f24

.dat .f17_TSM2 .f21_TSM2 .f24_TSM1

.f1 .f17_TSM3 .f21_TSM3 .f24_TSM2

.f17_TSM4 .f21_TSm4 .f24_TSM3

.f17_TsSM5 .f21_TsM5 .f24_Tsm4

.f18 .f22 .f24_TSM5




2.

55
/

56
table.dat

57
table.dat

58

CASA Data

Images

IPython: CASA/material

1s
&5 Casa-20220210-093719.1log
|/ casa-20220210-094403.1log
27.txt 3.txt 40.txt Ccasa-20220210-120941.1log

1s image
/ table.dat table.f@ table.f® TSM@ table.info

1s image/logtable/
table.f® table.info table.lock

1s image/masko/
table.f®@ table.f® _TSM@ table.info table.lock

imview
imview()
imview()

Casa-20220210-121037.log
Casa-20220210-121614.1log
imfit.last

table.lock

importfits.last
intro_CASA.py




Scripts

* You can write Python* scripts with CASA
commands and execute them

Useful when you have to
process several images/sources
In a similar way

* Python 3 for CASA 6.x and Python 2 for CASA 5.x and earlier



Scripts

* You can write Python* scripts with CASA
commands and execute them

inside CASA with
_ : : Useful when you have to
execfile(‘'my_script.py’) process several images/sources

In a similar way

* Python 3 for CASA 6.x and Python 2 for CASA 5.x and earlier



Scripts

* You can write Python* scripts with CASA
commands and execute them

inside CASA with
_ : : Useful when you have to
execfile(‘'my_script.py’) process several images/sources

In a similar way

or from a terminal
casa -c my_script.py

* Python 3 for CASA 6.x and Python 2 for CASA 5.x and earlier



Example

* intro CASA.py In the folder ‘material’

3

6
7

8
9
10
11
12
13

14
15

Open ~ Inl

intro_CASA.py Save = _ o e

-/Documents/Trabajo/Manchester/Node/ALMA_workshop/2022/CASA/material

limport glob
2import os

4os.system('rm -r *.image') #remove all .images folder in the working directory
50s.system('rm -r *.txt') #remove all .txt folder in the working directory

fitsimage = glob.glob('*.fits') #returns a list with the names of all the .fit-
s in the working directory

for fits in fitsimage:

image = fits[:-5]+'.1image’

logfile = fits[:-5]+".txt’

print(f'>>> Importing {fits}.')

importfits(fitsimage = fits, imagename = image) #converts the fits to a CA-
SA image

print(f'>>> Fitting Gaussian in {image}.')

imfit(imagename = image, logfile = logfile) #makes a Gaussian fit to the so
urce in the CASA image and write it out to a file

Python2 ~ Tab width: 8 ~ Ln15, Col 129 ~ INS




CASA Guides

Homepage Newsletter CASA Docs Download

Welcome to CASA Guides

~ CASA& (Common Astronomy Software Applications) is a comprehensive software "a I_
: package to calibrate, image, and analyze radio astronomical data from CASA m
] interferometers (such as ALMAG and VLAE) as well as single dish telescopes. This
' wiki provides tutorials for reducing data in CASA. Helpdesk SUbSC“be Forum Tips

CASA P @ = %
Common Astronomy e
Software Applications

CASA Tutorials

Simulations

Extracting Scripts from Tutorials

Information for authors: MediaWiki markup languageBd CASAGuides Instructions for Authors
583 articles since July 2009.

Consult the Wiki User's Guide & for information on using the wiki software.


https://casaguides.nrao.edu/index.php?title=Main_Page
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