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What is 
Common Astronomy Software Applications

developed by a collaboration led by NRAO 

primary goal: “supporting the data post-processing 
needs of the next generation of radio astronomical 
telescopes such as the ALMA and EVLA projects”

suite of C++ application libraries packaged through 
a Python scripting interface

fully scriptable



CASA beta
This really is a Beta Release!

still missing functionality

there are known failure modes

you will find new problems (use HelpDesk)

improvements in upcoming patches

move towards handling full ALMA/EVLA “use cases”

better handling of calibration



CASA beta

The current release is 2.2

Beta release patch 3 target release date: October 15

Open to the public through my.nrao.edu



CASA on the Web

http://casa.nrao.edu -- CASA Home Page

Main resource for end users

http://my.nrao.edu -- NRAO Services (incl. 
registration/download of CASA)

Help Desk/Installation Front; manned by scientists 
(ALMA, ARC, NAUG, etc) to handle front-line user 
support.

http://casa.nrao.edu
http://casa.nrao.edu
http://my.nrao.edu
http://my.nrao.edu


CASA Documentation

CASA Analysis cookbook: http://casa.nrao.edu/Doc/
Cookbook/casa_cookbook.pdf 

CASA User Reference Manual: http://casa.nrao.edu/
docs/casaref/CasaRef.html

Python: http://python.org/doc (e.g., see Tutorial for 
novices)

IPython: http://ipython.scipy.org/moin/Documentation 

matplotlib: http://matplotlib.sourceforge.net/
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CASA development

Development team of 16 people (14 fte) spread 
over NA (11), Europe (2) and East Asia (3).

three of them are in the audience

Scientific oversight: CASA project scientist + large 
group of scientists, ASAC, etc + CASA Advisory 
Group



CASA training

There have been training sessions in the past for 
people involved in ALMA/EVLA

Are you interested in a CASA training session in 
Europe? Contact your ARC!                            
(Send me email: mzwaan@eso.org)

mailto:mzwaan@eso.org?subject=CASA
mailto:mzwaan@eso.org?subject=CASA


Some CASA results
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E-field vectors in Jupiter magnetosphere.  

Archival VLA  6 cm D-configuration full 

Stokes polarization data.

Data Calibrated and Imaged in CASA Tutorials at NRAO 

Synthesis Imaging Workshop June 2008

CO(1—0) kinematics (moment 1) of the 

galaxy NGC4826 from the BIMA SONG 

survey (data originally published in 

Helfer, Thornley, Regan et al. 2003)
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ALMA simulations

11

almasimos: ALMA Simulator

R. Indebetouw

• Infrared image of 30Doradus used as input model

• The displayed images are outputs of almasimos (as well as uv-dataset)



CASA used at ATF
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An Important CASA Milestone

• ALMA data format 
ASDM ! CASA 
filler completed

• CASA routinely 
being used to 
reduce data at the 
ALMA Test Facility 
at VLA

• This summer CASA 
will produce FITS 
files from raw EVLA 
data format for 
initial correlator
testing in AIPS

Edited & Calibrated (gain, bandpass, & flux) spectrum of 4 ATF ASDMs

Zoom in on 

amplitude and 

phase showing 

good agreement 

between 4 

datasets
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CASA Installation
http://casa.nrao.edu 

Supports:

Fedora Core 6, Fedora 7 (32 and 64 bit)

RH Linux 4, 5 (32 and 64 bit)

Ubuntu 8.0.4 (32 and 64 bit)

openSUSE 10.0 and 11.0 (32 and 64 bit)

Debian 4.0 (32 bit and 64 bit)

Mac OSX Intel (10.4.7 and later, 32 bit only)

http://casa.nrao.edu
http://casa.nrao.edu








Installation on a Mac:

Installation on linux:

tar -zxf casapy-20.0.*.tar.gz



User support

First read cookbook and help within CASA

Use helpdesk at my.nrao.edu

tickets will be answered by (European) user support 
specialists



run CASA... type “casapy”



Summary of Current Capabilities 
 Data Import 

VLA (EVLA) archive

External ALMA and EVLA fillers complete 

UVFITS from “any” other telescope

Flagging 

UV-plot based including time, channel averaging

Viewer flagging 

Manual flagging

Calibration 

Polarization

Standard flux density calibrator images 

Spline fitting and polynomial bandpass determination

Flexible combination of multiple spectral windows 



Summary of Current Capabilities 
(continued)

Imaging 

Single field and mosaics

Widefield (low-frequency) imaging 

Heterogeneous imaging

Interferometer plus single dish combination (3 methods) 

Multi-scale clean (somewhat experimental)

Interactive clean boxing 

Analysis includes image math, statistics, image plane fitting



CASA Interface

IPython
shell access

autoparenthesis (autocall)

command history

macros

session logging (ipython.log, casapy.log)

numbered input/output

history/searching



Tasks in CASA

tasks: high (user) level functionality

call from Python as functions

standard tasking interface

parameter manipulation using inp, default, saveinputs, tget

arguments are parameters

these are global Python variables 

see Chapter 1.3 in Cookbook



Task Interface
examine task parameters with inp : 



Expandable Parameters
boldface parameter are expandable



Parameter Checking
sanity checks of parameters in inp :



Parameter Checking
sanity checks of parameters in inp :

ERRONEOUS
VALUES IN RED



Help on Tasks
In-line help <taskname> command:



Tools in CASA
CASA Toolkit underneath tasks

core AIPS++ code (mostly in C++)

tools are functions 

call from casapy as <tool>.<method>()

default tool objects are pre-constructed

e.g. imager (im) , calibrater (cb), ms (ms) , etc. (see 
toolhelp)



Data in CASA
Measurement sets (ms): directory in your working 
directory

MAIN table: contains main data, in columns: 

DATA: original visibility data

CORRECTED_DATA: calibrated data

MODEL_DATA: Fourier transform of model

IMAGING_WEIGHT: weights for imaging



getting your data into CASA

UVFITS: importuvfits or exportuvfits

VLA archive data: importvla

ALMA and EVLA Science data model: importasdm



Data reduction in CASACHAPTER 4. SYNTHESIS CALIBRATION 133

Figure 4.1: Flow chart of synthesis calibration operations. Not shown are use of table manipulation
and plotting tasks accum, plotcal, and smoothcal (see Figure 4.2).



CASA demo
Data reduction of NGC 4826 from the BIMA SONG 
survey (Helfer, Thornley, Regan et al. 2003)
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CASA demonstration	


