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 General pipeline (PL) processing 
 Pipeline products 
 Quality of calibration



ALMA collaborators
 Where? 

 Atacama desert in northeast Chile 

 Elevation ~ 5000m 

 Three major parters (EA, EU, NA) 

 Taiwan participates through East Asia



ALMA components

 7-m Array (ACA, 8) 

 12-m Array (44) 

 Total power (TP) array  
(Single dish 4)



Observing modes
 Continuum and spectral lines 

 Polarization 

 Line scan

Continuum window: aim for 2D spatial image for continuum emission (to be integrated) 
Line windows: aim for a 3D cube (+frequency) for molecular line emission 



Data structure of interferometer
 Visibility (UV table, Measurement sets)  

 Inverse FT -> Spatial distribution (sky image) 
 Amplitude (Brightness) + Phase (position) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Baseline

Amp, phase (u, v)



Data structure of interferometer
 Visibility (UV table, Measurement sets)  

 Inverse FT -> Spatial distribution (sky image) 
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 Calibration: 
 Bandpass: calibrate bandpass response  

(at frequency domain) 
 Amplitude: calibrate flux (brightness) 
 Phase: calibrate the time domain variations

Baseline

Amp, phase (u, v)



General pipeline 
processing



The Pipeline (PL):

 The kind of Scheduling Block (SB)  

 how many Execution Blocks (EB) are QA0_PASS 

 Selects recipe for calibration 

 Applies heuristics for flags, bad gains, etc. 

 Runs imaging stage (if set) 

 Creates weblog with results 

 Exports products in fits format



PL does not:

 iterate, e.g. to find best results 
 Have much room for customization 
 double check things, in case you 

wrongly modify things 

 require much attention from user



Archival package

 Final images for PI	 	 	 	 	 	 	 (.fits) 

 Calibration scripts        	 	 	 	 	 	 (.py) 

 README	 	 	 	 	 	 	 	 	 (text) 

 Weblog		 	 	 	 	 	 	 	 	 (html) 

 RAW data 	 	 	 	 	 	 	 	 	 (asdm)



 Open weblog  
(recommended way)

 Pipeline used to process most (>95%) of ALMA PI data 

 Data structure 

                               In the folder where html is 





 Open weblog  
(alternative way)

 Data structure 

  
in where the index.html is (under html) 

 Open your browser:



Structure of a 
pipeline package



What and Why weblog

 What is weblog 

 After PL calibration, where the details of the 
procedure is saved and can be reviewed 

 Why weblog 

 To check the data quality 

 Record details of observations and calibrations 

 To write the “observations” in your paper…



The Weblog

Measurement set (observed visibility)

Topics



The Weblog  -- an EB
Measurement set (observed visibility)



The Weblog  -- an EB
Measurement set (observed visibility)



The Weblog  -- an EB

All 
clickable



Configuration used 
(antenna array positions)

Diffraction limit



The Weblog  -- by topic



Flagging summary



The Weblog  -- by task



Assessing 
calibration quality



Calibration -  
water vapor radiometer (wvr) (task 9)

Ideally, 
red should  
have less  
scatter



Calibration - wvr (task 9)
Per-antenna plots available

Click to filter/extract plot

DV43 DV07 (flagged)



Calibration - Flux model (task 11) 
(Photometric calibration)



Calibration - Flux model (task 16) 
(Double check the flux)

Phase calibrator Check source



Calibration - bandpass (task 13)

There should not be 
glitches or artifacts

Amplitude Phase



Calibration - bandpass (task 13)

There should not be 
glitches or artifacts

Amplitude Phase



Calibration - gains (phase cal.) (task 17)

Phase



Calibrated data (task 19. hif_applycal) 
(important)



Bandpass after applied solution 
(task 19)

Phase calibrator after applied solutions (spw43)

Amplitude Phase



Phase after applied solution 
(task 19)

Calibrators/sources after applied solutions (spw43)

Amplitude Phase

Phase cal.

Check

Bandpass 
Amplitude

Science target



Calibrated amp vs uv-dis (task 19)
Amplitude/bandpass calibrator Check source

Phase calibrator Science target SVS13A



Detection of molecular lines in 
the science target SVS13A



Notes on PL calibration 

 Flux results vs ALMA archive 
 No outliers in any kind of gains 
 Diagnostic plots for calibration 

results 
 Sample images for phase calibrator



Calibrator images (task 21) 
 Check flux peak per spw (image domain) if 

fluxscale section looks problematic

Synthesized 
beam Point 

The angular resolution

The sensitivity

This image is integrated along frequency

(Task 20)



Does the check source 
look like a point source (Task 23)
 Fit flux should be 

comparable to the 
image 

 Fit source position 
consistent with original 
image



Pipeline imaging weblog



Continuum find (task 31) 
(to divide continuum and lines emission)

 The PL finds a continuum (ie line-free emission) range 

 It can have problems at time. Check!

Line free channels

SPW29



Continuum find (task 31) 
(to divide continuum and lines emission)

 It can be a hard task given the high-sensitivity of ALMA

SPW43



PL will produce following images 
(tasks 34-38)

 continuum images per spw (34) 

 One agregate continuum image (all spw) (35-36) 

 Line cubes per spw (native resolution) (37-38)



A quick look for the continuum 
images (integrated/aggregated)

SPW27SPW27 SPW43 Aggregate



Re-running Pipeline 
calibration and imaging



Re-launching PL imaging
 Re-run pipeline 

 https://almascience.nrao.edu/processing/
alma_pipeline_user_s_guide_for_release_2024-1.pdf 
(PL user guide) 
 
 
 
 
 
 
 
 
 

 Re-run pipeline imaging 
 https://casaguides.nrao.edu/index.php/

ALMA_Imaging_Pipeline_Reprocessing

https://almascience.nrao.edu/processing/alma_pipeline_user_s_guide_for_release_2024-1.pdf
https://almascience.nrao.edu/processing/alma_pipeline_user_s_guide_for_release_2024-1.pdf
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing


Final notes

 Check on flux calibration 

 How images were produced  

 Do not trust blindly imaging results 

 Ask the ARC or CS technical aspects to 
speed up your investigation



Thanks for your attention


