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Resources

• NRAO	
  synthesis	
  imaging	
  workshop
– see	
  lecture	
  by	
  Nuria	
  Marcelino

– hIp://www.aoc.nrao.edu/events/synthesis/2012/lectures/
ALMA_CASA_Simdata_v2.pdf

• CASA	
  guide
– hIp://casaguides.nrao.edu/index.php?

'tle=Simula'ng_Observa'ons_in_CASA_4.0
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Basic Simulation Workflow

• simobserve 

• simanalyze 

• In CASA…

• Simulated Measurement 
Set

• (calibrated u-v data)

• Simulated Image
• & Analysis Plots 

Comparing “Observed”/
original image

• Model Sky Distribution
• (FITS, image, 

components)

From Marcelino 
lecture



CASA Refresher
• In casapy type 

default simobserve
inp simobserve



CASA Refresher
• inp shows parameter names

• Expandable parameter
(currently NOT expanded)

• Expandable parameter
(currently expanded)



CASA Refresher
• inp shows current value (change, e.g., by project = “myproj”)

•Invalid Value



CASA Refresher
• inp shows brief description



CASA Refresher
• Change values by

project = “myproj”
inp



CASA Refresher

• When all parameters are set, execute with “go simobserve”

• If you get stuck:

o Type “tasklist” to see all tasks

o Type “help taskname” to get help on taskname

o Type “default taskname” to set the default inputs

o Type “inp” to review the inputs of the current task

o Ask!



What Defines a Simulation?

• Model Sky 
Distribution
(Required)

• What does the sky 
really look like in your 

field?

• Telescope
(Required)

• Number of Antennas, 
Configuration, 

Diameter

• Observation
(Required)

• Integration time, scan 
length, pointing 

centers

• Corruption
• (Optional)

• Thermal noise, phase 
noise, polarization 

leakage



simobserve
• Model sky distribution as FITS file or “component list”

• Model Sky 
Distribution
(Required)

• What does the sky 
really look like in your 

field?



simobserve
• Telescope via configuration file.

• Telescope
(Required)

• Number of Antennas, 
Configuration, 

Diameters
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Antenna	
  configura'on	
  files	
  are	
  at	
  	
  /Applica'ons/CASA.app/Contents/data/alma/simmos/
(on	
  my	
  computer).	
  	
  They	
  range	
  from	
  alma.out01.cfg	
  to	
  alma.out28.cfg,	
  all	
  with	
  50	
  
antennas	
  where	
  01	
  is	
  the	
  most	
  compact	
  and	
  28	
  the	
  most	
  extended.



simobserve
• Observations defined via setpointings and obsmode

• Observation
(Required)

• Integration time, scan 
length, pointing 

centers



simobserve
• Corruption with thermalnoise & toolkit

• Corruption
• (Optional)

• Thermal noise, phase 
noise, polarization 

leakage



Basic Simulation Workflow

• simobserve 

• simanalyze 

• In CASA…

• Simulated Measurement 
Set

• (calibrated u-v data)

• Simulated Image
• & Analysis Plots 

Comparing “Observed”/
original image

• Model Sky Distribution
• (FITS, image, 

components)



simanalyze
• Image and analyze simobserve output



image
• Grid, invert, and CLEAN the simulated data set.

• Similar but reduced options compared to CLEAN.
DEFAULTS ARE “SMART”, INFORMED BY THE MODEL.

• You can also image the simulated observations with CLEAN.
THEY ARE A NORMAL CASA MEASUREMENT SET FOR ALL PURPOSES



analyze
• Create diagnostic plots based on simobserve and image

• Pick up to 6 of these.



Example:	
  protoplanetary	
  disk
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hIp://casaguides.nrao.edu/index.php?'tle=Protoplanetary_Disk_Simula'on_(CASA_4.0)

Hydrodynamical	
  simula'on	
  of	
  a	
  
Jupiter	
  mass	
  planet	
  around	
  a	
  low	
  
mass	
  star	
  (Wolf	
  &	
  D’Angelo	
  2005).

What	
  would	
  this	
  look	
  like	
  if	
  it	
  was	
  
at	
  50pc	
  (TW	
  Hya),	
  and	
  observed	
  
with	
  50	
  ALMA	
  antennas	
  at	
  their	
  
highest	
  opera'ng	
  frequency	
  and	
  
longest	
  baselines!

Try	
  simulate.py	
  (emailed	
  to	
  you)
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The	
  eyechart	
  test
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Kids-­‐b-­‐gone
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Kids-­‐b-­‐gone

Homework!	
  -­‐	
  send	
  me	
  your	
  own	
  simula'on	
  with	
  a	
  favorite	
  image	
  (astronomical	
  or	
  not)


