An Introduction to the ALMA Simulations
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CASA Simulations

e CASA can take any input image, smooth it,
change it’s location/resolution, and make
mock observations+images

e Helps demonstrate to the TAC that the
observations are feasible, they will achieve
desired results, and you have expertise in
dealing with radio data

e We'll be (mostly) following a CASA guide on
simulation data for a star-forming region
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Why simulating?

e Realistic beam (elongation)
e Realistic phase noise

e Most important: spatial filtering => need
for multiple configurations

12m array /m array Combination
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CASA Guides
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Simulations in the CASA Guides

e Scroll down to “A Tutorial for Simulating ALMA Data”
e Click “Simulation Examples in CASA 4.3
e Scroll down to “Tutorials”

@uﬁa for New M@

A fully annolated sutorial that us9s a Sgitzer SAGE & micron conlinuum image of 3C Doradus and scales it to greater dislance. A good placs for
new (132rs 1o s1ar

Protoplanatary Disk Simulation (CASA 4.3)

A sky meeol with a lightly sannotaled soipl et smuokes o protoplanetary disk. Uses o theoralical moded of dest cortinoom from Sebastion
Wolff, sca'ad to the distarce of a nearby star. This is anciher fairly gerenc simulation « if you're short on time, you probably dort reed 1o go
thraugh this one and the New Users guca, but it ean be usaful 1o ga through multiple examples

Simulation Guide Component Lists (CASA 4.3)

Tutorlal far 3imularng data hased on multiple sowrcea (using hoth & FITS Image ane a componert list). f you are Interested In simulating from
2 Isl ol simple sources (ponl. Saussian, disk), ralher than or in addilion W a2 s<y modsl image, then read 1he consicaralions here.

Einstein-Face (CASA 4.3)

A sky model and dghty snnntatee seript that elmulates the {206 of Einstaln 28 seen by ALMA. This simulation s partinulady usnhd for shosn
who wish o betier understand spatial filtering £y an interlarometer, but doesn't demcnsirats new capabilibes of the simulaton tas«<s bayond
*hnsa described enova.

ACA Simulation (CASA 4.3)

A futorial for simulating ALMA obsarvalions {ha: use multiple configurat ¢ or use the 12-melar array in combnation with the ALMA Compact
Arrgy. Tnis tutodal demonstrates combining dets ‘rom each ALMA compenent "by hard®. This quice |3 of particular Intersst to those wishing to
wqkore using e 12-n anray in combinalion wilh W ATA, and Lhose inleresled in Combining dala lrom mulliphe 12-m armay conbguralions.,

Simalma (CASA 4.3)

This tutorial demcnsirates how lo use simalma, a task thal simglifies simulations thal rcluce the main 12-m array plus the ACA, Like the
previous guida, this one B of partizu & Intereat to thnsa wisning 10 explore mult-component ALMA nbaervations.




Quick Check!

e Do you have CASA installed?

e https://casa.nrao.edu/casa_obtaining.shtml
e Can you run it?

e Within working directory, command line: casapy
e Do you have a model image to use?

e Fits is preferable, but can convert jpeg etc. (https://
casaguides.nrao.edu/index.php/Convert_jpg_to_fits)

e Tutorial has link to file in “Getting Started”
e Do you have the ALMA configuration files?

e If you have newest CASA or ran lupdate-data these may
already exist within your CASA installation

(https://almascience.nrao.edu/tools/casa-simulator)
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Start CASA!

CASA <2: tasklist

———————— > tasklist()

Available tasks, organized by category (experimental tasks in parenthesis ()
deprecated tasks in curly brackets {1)).

Import/export Information Editing

exportasdm imhead fixplanets S 1mu ]' at 100
exportfits imreframe fixvis | e —————
exportuvfits imstat flagcmd

importasdm imval flagdata :

importatca listecal flagmanager SINaHaIHze
importfits listfits msview :

importfitsidi listhistory plotms =1 ml:ltlﬂer"u'e
importmiriad listobs ( - }
importuvfits listpartition Slmalma

: ‘ol 13 otbiss

e simobserve: creates mock uv data for input image

e simanalyze: images that data and creates useful
diagnostic plots

e simalma: combines the two, particularly useful for
combining 12m+7m+TP array data, but still in progress




Online simulator frontend!

e Online: http://almaost.jb.man.ac.uk/

e Put in your input image (or model image), set your
settings and simulate!

e No need to install CASA or learn all the parameters

e Simulation may take awhile: enter your e-mail address and
you get an e-mail when it is done

e Output: image in png/fits format, beam, uv-coverage, etc.
e Limitation: cannot combine multiple configurations
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CASA Simulating is useful...

e Not only to demonstrate to the TAC that the
observations are feasible, they will achieve
desired results, and you have experience in
dealing with radio data.

e But also to test whether the mosaic setup is
what you want,

e and see if you really need those ACA/TP
observations.
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