
(alma)simmos.py 

•  Requirements by user group 
•  Model input 

•  Parameter specifica;on 

•  Simula;on 

•  Corrup;on 
•  Analysis/Assessment 



User categories 

•  Joe [op;cal] Astronomer 
•  Synthesis Expert / Commissioning Scien;st 

•  CASA developer 
•  Pipeline Developer 



User categories 

•  Joe [op;cal] Astronomer 
– As simple interface as possible, in physical terms 
(FOV in arcmin, beam in arcsec) ✓ 

– Automa;c genera;on of sensible detailed 
parameters (config, corr setup, etc) [some] 

– seamless interface with OT  [future] 



User categories 

•  Expert User or Commissioning Scien;st 
– Detailed op;ons for configura;on, ✓ 
   correlator setup ✗ [someday via OT? SB?] 
– Ability to put in complex observing/mosaicing 
schemes [not effortless but possible – plans for 
e.g. cal‐src‐WVR rota;on] 

– Batch / noninterac;ve processing ✓ 



User categories 

•  CASA developer: generate MS to test 
– General I/O, display, and performance ✓ 

– Calibra;on ✓ [modulo independence]  
–  Imaging ✓  



User categories 

•  Pipeline Developer 
– Generate ASDM    ‐>   ms2asdm.py ? 

– Fill ASDM meta‐data ✗ 
–  Include noise and anomalies like misbehaving 
antenna [some]  

– Program simulator with something like a SB ✗ 
[maybe someday] 



(alma)simmos.py 

•  Model input 
•  Parameter specifica;on 

•  Simula;on 

•  Corrup;on 
•  Analysis/Assessment 



Model specifica;on/input 

•  CASA impor\its 
•  idl to casa image [separate python script]  

•  WCS override in almasimmos: 
– Specify size on sky, pixel scale, flux level 

•  more robust FITS WCS and header parsing 
[planned as general CASA capability]  



Model specifica;on 



Model Library 

•  Distance/flux scaling? 
•  High redshia cluster? 



Parameter specifica;on: array 

•  [built‐in] ALMA, EVLA 
•  suggestalmaconfig.py [script] 

•  [currently manual, future addi;on] ACA!, 
SMA, CARMA, PdB, ATCA 

•  Custom e.g. SKA 



Parameter specifica;on: observa;on 

•  One track (possible mosaic target) ✓ 
•  Cal‐src‐WVR [planned] 

•  SB2ASDM?  SB2params?  [future] 

ALMA‐90.03.00.00‐00x‐A‐SPE 



Parameter specifica;on 



Model Verifica;on/Quick Predic;on 

•  Complex in current XML implementa;on of 
CASA, but there is a mechanism 

•  Desired quick feedback given a set of 
parameters: 
– Are all parameters valid? ✓ 

– Beam size 
– Ephemeris [obs ;me, shadowing?] 
– Expected RMS 

– ? 



Noiseless Visibili;es ✓  



Noiseless Visibili;es ✓  



Noiseless Visibili;es ✓  



Noise 

•  Thermal – Atmos & Rx ✓ 
•  Atmospheric phase screen – Nikolic algorithm 

•  Atmospheric absorp;on & system efficiencies ✓ 

•  Poin;ng errors [Sanjay’s mechanism?] 

•  measured primary beams 

•  Antenna posi;on errors 
•  Polariza;on (instrumental, leakage) 

•  Bandpass varia;ons 
•  (de)focus 



Thermal Noise 

€ 

Tnoise =
2kBTsys

ηbηtηsηpηca Δνtint

Tsys = Trxe
τ 0A +ηsTatm (e

τ 0A −1) + (1−ηs)Tambe
τ 0A + Tcmb

.99  .86  .96  .95  Ruze(25μm) 12m 



Diagnos;c Output 



Miscellaneous 

•  Generates ds9 region file of poin;ngs 
•  [separate python] kvis annot file of ptgs 
•  What else do you want? 



[more distant] Future 

•  Simultaneous TP simula;on 
•  12+7 X‐correla;ons (deconvolu;on?) 
•  SB/OT interface 
•  more complex correlator setup 

•  Web interface: 
–  ingest (2D) model file, specify freq, beam, area 
–  return fits cube 


