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Outline
• Why do we need to simulate ALMA observations?

• SIMALMA

• OST

AIM: make PIs familiar with simulation to strengthen 
their proposal request, if needed
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Same source, different ALMA configurations



why? Interferometers filter source information…

• Interferometer “synthesize” a 
large single antenna  with a PSF  
depending on λ/Dmax 

• but not continuous, not uniform   
—>gaps to minimize 
•  increasing observation time 
• increasing number of antennas 
• different configuration 
• different λ 



why? Interferometers filter source information…

• Interferometer “synthesize” a 
large single antenna  with a PSF  
depending on λ/Dmax 

• … but there will be always a hole 
responsible of filtering large scale 
structures…  MRS~λ/Dmin 

• if you deal with extended 
sources, may need for ACA/TP 
observation (OT suggest this! see 
Kazi’s talk) 
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https://launchpad.net/apsynsim


Simulation help to understand the way ALMA 
“sees” our source of interest!

• Simulations of ALMA observations are not required for a 
proposal, but they can strengthen it in some cases.



Array combination (https://almascience.eso.org/documents-and-

tools/cycle4/alma-technical-handbook) 

Input: 
desired resolution and LAS 

Output: 
configuration,  

observing time constraints 

@100GHz

… useful for simulations



Simulation help to understand the way ALMA 
“sees” our source of interest!

• Simulations of ALMA observations are not required for a 
proposal, but they can strengthen it in some cases. 

• They can demonstrate the need for specific configurations, or 
combinations of configurations, to resolve certain structures or 
meet specific goals. 

• If they are discussed to justify any technical  
aspects of the observation their results should be included in the 
science case and in the technical justification. 



Two Softwares for simulating ALMA observations

• SIMALMA (CASA software): Task to produce ALMA data from an 
input sky model (theoretical model/previous observations) 

• Observation Support Took (OST): a web tool hosted by UK ARC 
with a website acting a simple GUI to set parameters and run 
simulation



SIMALMA (CASA)

• Allow you to simulate observations starting from images (with 
higher resolution respect to ALMA obs).

•  You can scale the spatial axes and the flux of your model to shift 
the data to what would be observed for a similar target at a 
different distance.

• You can combine observations taken with different configuration 
and with the ACA / TP



SIMALMA (CASA)



SIMALMA (CASA)

user can specify a list of ALMA cfg



SIMALMA (CASA)



SIMALMA (CASA)- outputs

Model Image

Elevation Antenna Conf.

UV plane PSF



SIMALMA (CASA)- outputs



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

includes ALMA Cycle 4 (3,2…) configuration. 

ALMA + ACA separately+CASA script for combination

Array configuration



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

Array configuration



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

Sky Setup

Peak flux value (if you want to rescale)

0 —> no rescale



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

Observation Setup (spectral)



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

Observation Setup (continuum)



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

Observation Setup and Atmospheric Corruption



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

Image Product



ALMA Observing Tool (OST) http://almaost.jb.man.ac.uk/ 

Results
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ALMA Observing Tool (OST) vs SimALMA 

• SIMALMA (CASA software): 
• “move” the source in z 
• combine different Cycle4 configurations 
• combine with ACA+TP 
• more sophisticated treatment of noise 

• Observation Support Took (OST): 
• easy (web) 
• no CASA knowledge

Do not use simulator to calculate RMS!
—> use ALMA sensitivity calculator


