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Why simulate ALMA observations?
Proposal preparation 

• Test your technical case — i.e. can you achieve your goals with a 
realistic ALMA setup?  


• Strengthen your science case — showcase what ALMA will be able to 
detect with your proposed setup, and how this links to your science.


Comparing numerical simulations with real data 

• Comparing models and observations crucial. Model data can be 
‘corrupted’ with observational noise and artefacts in order to make a 
fairer comparison, and ultimately strengthen models.


Education 

Exploring new observing modes and capabilities 



How to simulate ALMA observations?
There are several methods available in CASA


simobserve 


• Simulates observation, returns visibilities


simanalyze


• Clean the simulated visibilities, returns images


• Also compares input vs. output, returns results


• If you want more control over imaging, use simobserve + tclean


simalma


•  Combines simobserve & simanalyze for you


These tasks are all wrappers around the sm toolkit, which you can also use

https://casadocs.readthedocs.io/en/stable/api/tt/casatasks.simulation.simobserve.html
https://casadocs.readthedocs.io/en/stable/api/tt/casatasks.simulation.simanalyze.html
https://casadocs.readthedocs.io/en/stable/api/tt/casatasks.simulation.simalma.html
https://casadocs.readthedocs.io/en/stable/api/tt/casatools.simulator.html


How to simulate ALMA observations?

• Snapshot of numerical simulation of a cloud (left)


• simobserve + tclean simulated observation (centre) 
replicating real observation


• Real (Cycle 0, 3mm) ALMA 12m + 7m continuum (right)



The ALMA Observation Support Tool (OST)

• An online ALMA simulator 
to create a synthetic 
observations


• Set up an observation by 
defining some basic 
parameters (e.g. frequency, 
resolution, time-on-source)


• Provide your own FITS 
image to ‘observe’, or 
choose from one of the 
examples

almaost.jb.man.ac.uk

https://almaost.jb.man.ac.uk/


The ALMA Observation Support Tool (OST)

• Available since Cycle 0 
(2011)


• OST is aligned with current 
and past ALMA 
capabilities, not built for 
exploratory simulations


• OST is also quite old now. 
Time for a refresh …

almaost.jb.man.ac.uk

https://almaost.jb.man.ac.uk/


• A more modern web-app to allow more flexible and exploratory 
ALMA simulations, including


• Homogeneous and heterogeneous arrays


• Many more antennas (current limit is 300)


• And much more to be added


• Tool is live, though it is under active development 

alma-ghost.jb.man.ac.uk

Introducing GHOST 
Generalised Hybrid Observation Support Tool

https://alma-ghost.jb.man.ac.uk/


Current ALMA configs (12m, 7m, TP)



Exploratory ALMA configs, including:


• 200x12m antennas


• 150x12m + 12x25m antennas



Upload your own configuration


• Up to 300 antennas


• Max 2 unique dish diameters



Control source elevation, integration 
time and water vapour level 


More parameters will be added 



Select central frequency 
and bandwidth:


• Must fall within an ALMA 
band


• Max 7.5 GHz bandwidth


• Full SPW support and 
increased bandwidth (e.g. 
WSU, see talk on Wed) 
will be added later



Choose from a built-in library of 
source models, or upload your 
own:


• FITS image must contain 
certain keywords


• 100 MB limit


• Spectral cubes or polarisation 
not supported yet


• More built-in models to be 
added



Choose which products you want:


• MS (visibility data) only -> faster, useful 
if you don’t need images or want to do 
your own imaging


• ‘Dirty’ (not deconvolved, see 
tomorrow’s session on imaging) image 
-> gives a quick look at the data


• Full cleaning may be implemented later



We’ll discuss weighting more tomorrow. 
In brief, you can weight in favour of 
resolution (uniform) or sensitivity (natural)



Each job gets a unique 8-char ID

All jobs are stored in your browser. Clearing browser data removes 
them from this view, but they remain accessible if you know the ID.



Results available for 14 days

Overview of basic stats



Output page gives 
some quick look 
preview images:


• Amp vs. uv distance


• Antenna layout


• Dirty image


• Elevation plot 


• And more



Links to download the measurement 
set, output images, and some log files



Limitations and roadmap
Current limits

• 2D images only


• No spectral cubes


• No polarisation


• Single pointing only


• No cleaning (dirty image)


• No SPW support


• Max 300 antennas & 2 unique dish 
diameters per config


• Per user: Max 5 jobs per hour, 2 
concurrent

Roadmap items
• Full spectral cube support


• Polarisation support


• Mosaicking


• Multiple array simulations per job 
(e.g. 12m + 7m + TP)


• Cleaning (inc. array combination)


• Full SPW support


• Downloadable scripts


• Email notifications


What else would you like to see?



• Try submitting some jobs with dirty imaging selected


• Tweak parameters such as frequency, PWV, time on source, image 
weighting — how does parameter choice affect the output?


• Note: current limit is 2 concurrent jobs and 5 jobs per hour, per user

alma-ghost.jb.man.ac.uk

GHOST 
Generalised Hybrid Observation Support Tool

https://alma-ghost.jb.man.ac.uk/

