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Why simulate ALMA observations? 

#1. Proposed resolution / array configuration  



Are we missing a large fraction of the 
molecular gas in the Universe? 
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Why simulate ALMA observations? 

#1. Proposed resolution / array configuration  

Emonts et al 2018, ASPC, 517, 587   

Point-source + Gaussian 

6” 

3” 

35 GHz 



Are we missing a large fraction of the 
molecular gas in the Universe? 
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Why simulate ALMA observations? 

#1. Proposed resolution / array configuration  

Emonts et al 2018, ASPC, 517, 587   

Point-source + Gaussian 

6” 

3” 

35 GHz 

 Mm signal very easily resolved out! 

 ALMA Band 4  / 1km baseline:  
150 GHz  ! < 0.5 arcsec 
            or at z=2 
CO(4-3)   ! < 4 kpc 



How to simulate ALMA observations? 

1. CASA simulation tasks: 

-  simobserve 
-  simanalyze 

simalma 

Based on old CLEAN task 
Manual imaging / pipeline 
" TCLEAN ! 



How to simulate ALMA observations? 

1. CASA simulation tasks: 
-  simobserve 

-  simanalyze 
simalma 

2. Simulator tools: 
sm tool / simutil  



How to simulate ALMA observations? 

1. CASA simulation tasks: 
-  simobserve 

-  simanalyze 
simalma 

2. Simulator tools: 
sm tool / simutil  

3. Configuration files: 
ALMA Cycle 0 – 6 + ACA 
VLA, ngVLA, ATCA, PdbI, WSRT, CARMA, MeerKAT, SMA, VLBA 

Note: ALMA Cycle-7 config files ! CASA 5.5 
         identical to Cycle-6 config files in CASA 5.4! 



How to simulate ALMA observations? 

1. CASA simulation tasks: 
-  simobserve 

-  simanalyze 

3. Configuration files: 
ALMA Cycle 0 – 6 + ACA 
VLA, ngVLA, ATCA, PdbI, WSRT, CARMA, MeerKAT, SMA, VLBA 

simalma 

2. Simulator tools: 
sm tool / simutil  

4. Visualization images: 
CASA Viewer / CARTA 



How to simulate ALMA observations? 

4. Visualization images: 
CASA Viewer / CARTA 

CARTA version 1  
released Dec 2018 
Limited features, but 
now rapid progress! 

In future will replace 
CASA Viewer 

https://cartavis.github.io/ 

Consortium: 
ASIAA, IDIA, NRAO, 
Univ. Alberta 

Cube Analysis and Rendering Tool for Astronomy 



How to simulate ALMA observations? 

CASA Docs 
Official CASA documentation 
https://casa.nrao.edu/casadocs/ CASA Guides 

Telescope-specific CASA strategies 
https://casaguides.nrao.edu/ 



SIMALMA 
CASA Guides:  
https://casaguides.nrao.edu/ 



SIMALMA 
CASA Guides:  
https://casaguides.nrao.edu/ 



SIMALMA 

1. Simobserve 

Simulate visibilities (MS) 
for each configuration 

2. Simanalyze 

Imaging using  
simulated MSs  



1. Simobserve 

Simulate visibilities (MS) 
for each configuration 

2. Simanalyze 

Imaging using  
Simulated MSs  

SIMALMA 12m 7m TP 



CASA Guides 
https://casaguides.nrao.edu/ 

Questions? 


