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ALMA observing project hierarchy

(SB)

(EB or ASDM: ALMA 
Science Data Model)



Different data reduction paths for 
ALMA data
• Manually calibrated and imaged (non-standard datasets, e.g. 

solar observations, VLBI etc.) ~2% (NA)
• Pipeline calibrated and imaged (most standard datasets) ~98% 

(NA) – fast lane/slow lane
• Pipeline calibrated and manually imaged (e.g. PL cannot image 

because the data products are too large; Full Polarization)
• Pipeline calibrated and imaged, with additional subset imaging 

using PL scripts (different robust, manually identified continuum)
• Each MOUS is processed separately, different MOUSes may have 

different data reduction paths



Obtaining calibrated measurement sets
• Archive stores only raw data, calibration tables, scripts, 

products, etc. 
• Calibrated visibilities for PIs: 

– NA ARC: PIs get a download link through the Helpdesk 
(https://help.almascience.org/) once their data is 
delivered, with 30 days to download the file

– EU ARC: Request through the Helpdesk
– EA ARC: PI gets a download link 

• For non-proprietary data, calibrated measurement sets can be 
requested through the Helpdesk at any time

• For Cycle 5 and later, NRAO’s SRDP initiative (later slides)
• Download archive files and restore calibrated measurement 

set manually (this tutorial)

https://help.almascience.org/


Introduction to ALMA pipeline (PL)

Telescope Archive Pipeline/Manual
calibration Archive User

Raw data goes 
through QA0

Calibrated and 
imaged data go 
through QA2

Raw data, 
calibration scripts & 
tables, imaging 
products



Introduction to ALMA pipeline (PL)

• Used to calibrate ALMA interferometric (IF) and single-dish 
(SD) data – has different recipes for different types of 
observations

• Automated calibration and imaging
• Modular calibration and imaging tasks within CASA, put 

together based on standard prescriptions or recipes
• Produces a WebLog – a collection of webpages with diagnostic 

messages, tables, figures and Quality Assurance (QA) scores
• User’s guide and other useful documentation: 

https://almascience.nrao.edu/processing/science-pipeline

https://almascience.nrao.edu/processing/science-pipeline


Standard interferometric calibration and 
imaging recipe for ALMA

Calibration tasks;
## indicates the use of 
pipeline helper files

Imaging tasks; 
## indicates the use of 
pipeline helper files



Note about pipeline tasks

• Task name examples – h_tsyscal, hif_applycal, hifa_antpos, 
hsd_image

• hif and hifa – interferometric tasks, hifa – ALMA, hifv - VLA 
• hsd – single dish tasks
• h – common to all pipelines
• h_init – initializes pipeline, creates new pipeline context
• h_save – saves context 
• h_resume – resumes specified or last context to resume 

pipeline run



Standard calibration recipe
hifa_importdata

hifa_flagdata

hifa_fluxcalflag

hif_rawchanflags

hif_refant

h_tsyscal

hifa_tsysflag

hifa_antpos

hifa_wvrgcalflag

Flagging tasks Calibration tasks



Standard calibration recipe
hif_lowgainflag

hif_setmodels

hifa_bandpassflag

hifa_bandpass

hifa_spwphaseup

hifa_gfluxscaleflag

hifa_gfluxscale

hifa_timegaincal

hifa_targetflag

Flagging tasks Calibration tasks



Standard calibration recipe
hif_applycal

hif_makeimlist(calibrators)

hif_makeimages

hif_makeimlist(check 
source)

hif_makeimages

hifa_imageprecheck

hif_checkproductsize

hifa_renorm

hifa_exportdata



Standard imaging recipe
hif_mstransform

hifa_flagtargets

hif_makeimlist(specmode=‘mfs’)

hif_findcont

hif_uvcontsub

hif_makeimages

hif_makeimlist(specmode=‘cont’)

hif_makeimages

Continuum 
subtraction



Standard imaging recipe
hif_makeimlist(specmode=‘c

ube’)

hif_makeimages

hif_makeimlist(specmode=‘R
efBW’)

hif_makeimages

hif_selfcal

hifa_exportdata

h_save

Imaging 
steps 
repeated if 
Self-Cal is 
applied
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Exploring the ALMA Archive

• All projects start with the ALMA Archive – proprietary or 
public 

• New archive interface
– http://almascience.nrao.edu/aq

http://almascience.nrao.edu/asax/


Searching the Archive
• Filter columns based on target, project, or publication
• Hover over the top left search bar for expanded search fields



Search for your Favorite Source



Apply Column Sub-Filters



Modify Searches
Disable Remove



New: Quick Look Images and Spectra

Hover over for quick look

Click on links for direct 
download of files



Find Data to Download



Find Data to Download



Find Data to Download Login to download 
proprietary data



Select Files to Download
• Newer (Cycle 5+) 

individual file download 
available
– Download auxiliary 

(contains calibration 
tables, scripts, etc.) 
and raw tar files to 
restore calibrated data 
and work with 
visibilities

– Download the 
products for just Fits 
files

Select File 
class: aux or 
File Type: tar 
for full tar 
files of 
products 
and auxiliary 
files



QA2 Data Products Package:

Cycles 5-Present



Download Selected files
• Save and Run download-files.sh

– Run with “sh download-files.sh” in a terminal
– Re-run the script if you have connection failures
– File a Helpdesk ticket if you encounter issues



Legacy Request Handler
• Newer (Cycle 5+) individual file download available
• Select the arrow to drop down and download individual files 

or download the whole tar file

Click on “Open Legacy Request Handler for the older list view



QA2 Data Products Package:
Cycles 5-Present: Auxiliary Tarball

Tar ball

Individual 
file 
download

OR



QA2 Data Products Package:

Tar ball with imaging 
products, logs, 
calibration tables and 
scripts. 

Raw data tar balls.

Cycles 1-4 Packages



Legacy Downloads
• You can either use the download script or get a file list
• The script is the same with both the legacy and new Request 

Handler
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QA2 Data Products Package:
Directory Structure
After un-tarring the processed data we have a directory tree:

Project code
Science
goal

Member OUS: may 
contain 12-m array, 
ALMA Compact Array 
(ACA), or Total Power 
observation

Group OUS: 
combination of 
member OUS’s

Data delivery products…

2016.1.00164.S
└── science_goal.uid___A001_X87a_X9fa
  └── group.uid___A001_X87a_X9fb
    └── member.uid___A001_X87a_X9fe
      ├── calibration
                 ├── product
                 ├── qa
                 ├── script



QA2 Data Products Package: 
Calibration directory

Pipeline Calibration Tables

All flags will be restored during calibrationContains 
PL helper 
files



QA2 Data Products Package: 
Product directory

Products:

Calibration and Target images 
produced from QA2



QA2 Data Products Package: Cycle 4 - now
https://help.almascience.org/kb/articles/what-calibration-and-imaging-

products-will-be-delivered-to-me / 

https://help.almascience.org/kb/articles/what-calibration-and-imaging-products-will-be-delivered-to-me
https://help.almascience.org/kb/articles/what-calibration-and-imaging-products-will-be-delivered-to-me


Image analysis
• ADMIT (ALMA data-mining toolkit)

– Tools for analyzing image data cubes
– http://admit.astro.umd.edu/
– CASA guide: 

https://casaguides.nrao.edu/index.php?title=ADMIT_Produ
cts_and_Usage

•  CARTA (Cube Analysis and Rendering Tool for Astronomy)
– https://cartavis.github.io/

http://admit.astro.umd.edu/
https://casaguides.nrao.edu/index.php?title=ADMIT_Products_and_Usage
https://casaguides.nrao.edu/index.php?title=ADMIT_Products_and_Usage
https://cartavis.github.io/


QA2 Data Products Package: 
Raw directory

If you also download and untar 2016.1.****.S_uid*.asdm.sdm.tar



QA2 Data Products Package:
Script directory
Pipeline Calibration Scripts:

Commands to re-run the pipeline from scratch

Run scriptForPI.py to restore calibration



QA2 Data Products Package: 
QA directory

QA reports (Cycle 6 - now) and weblog

QA0 report: Quality 
assurance during 
observations

QA2 report: Quality 
assurance after 
calibration and imaging; 
details about calibration 
and imaging methods

Calibration and/or 
imaging weblog 



QA2 Data Products Package:
The QA2 Report (previously README)
Different format before Cycle 5

Details about the quality of the 
data processing are in

    
qa/member.uid___A001_X135e_X
8f.qa2_report.pdf (or html)

Details about the processing are in

    qa/*weblog.tgz

Details about the quality of the 
raw data are in

    qa/*qa0_report.pdf (or html)

Project code: 2015.1.02572.S
PI name: Bob Hops
Project title: A first look at Space
Configuration: 0.241 km
Proposed rms:
Proposed beam size: 3.44"
CASA version: 4.7.2
Comments from Reducer:
This scheduling block was manually 
calibrated and imaged.
Several antennas were flagged for 
particularly high Tsys.
Continuum images were produced using 
scriptForImaging.py. They include
the entire bandwidth.
Continuum:
Beam= 4.33" by 2.59"
RMS = 5.0 Jy/Beam over 7.5 GHz 
bandwidth

You can download the AQUA 
quality report for these 
observations from SnooPI using 
the following URL...

https://asa.alma.cl/snoopi

Cycle 5 Cycle 6-NowCycle 0-4

If you are not on 
the project and 
need the QA2 
report of the 
public data, 
submit HD ticket

https://help.almascience.org/kb/articles/how-are-alma-data-products-packaged

https://help.almascience.org/kb/articles/how-are-alma-data-products-packaged
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Example dataset 
• Project code: 2019.2.00028.S
• Project title: A Representative Interferometric Survey of 

Galaxies in the z=0 Universe with Full IFU Spectroscopic 
Coverage: EDGE

• PI: Alberto Bolatto
• 7m (ACA) 
• Scheduling Block (SB) name: IC1528_a_06_7M
• 2 science targets
• 4 science spectral windows (spw)
• Originally processed with CASA 6.1.1.15



Exploring the dataset
• Untar the files: tar xvf *.tar (* - file name)
• Creates a directory called 2019.2.00028.S
• cd into this directory, and explore: 
 
• ls to list contents of directory

                                   
                                 cd qa

ls
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Restoring calibrated measurement set
• Recommend using same CASA version used in processing
• Two ways: 

– Method I: Using scriptForPI.py – for pipeline and manually 
reduced data – the recommended and fastest way

– Method II: Using casa_piperestorescript.py – to restore 
pipeline calibrated data only, invoked by scriptForPI.py 



Restoring calibrated measurement set: 
scriptForPI

• https://help.almascience.org/kb/articles/interferometric-calibration-
and-imaging-regeneration

• Recommend using same CASA version used in processing
• But if you do want to use a newer version, inspect the measurement set 

carefully to make sure flags were applied correctly. 
• A few known issues are posted here: 

– https://help.almascience.org/kb/articles/why-does-scriptforpi-py-
crash-with-the-error-no-such-file-or-directory-rawdata-uid-a002-
x12345

– https://help.almascience.org/kb/articles/why-does-scriptforpi-py-
crash-with-nameerror-name-hif-restoredata-is-not-defined

-  For new issues post a Helpdesk ticket - https://help.almascience.org/

 

https://help.almascience.org/kb/articles/interferometric-calibration-and-imaging-regeneration
https://help.almascience.org/kb/articles/interferometric-calibration-and-imaging-regeneration
https://help.almascience.org/kb/articles/why-does-scriptforpi-py-crash-with-the-error-no-such-file-or-directory-rawdata-uid-a002-x12345
https://help.almascience.org/kb/articles/why-does-scriptforpi-py-crash-with-the-error-no-such-file-or-directory-rawdata-uid-a002-x12345
https://help.almascience.org/kb/articles/why-does-scriptforpi-py-crash-with-the-error-no-such-file-or-directory-rawdata-uid-a002-x12345
https://help.almascience.org/kb/articles/why-does-scriptforpi-py-crash-with-nameerror-name-hif-restoredata-is-not-defined
https://help.almascience.org/kb/articles/why-does-scriptforpi-py-crash-with-nameerror-name-hif-restoredata-is-not-defined
https://help.almascience.org/


Restoring calibrated measurement set: 
scriptForPI
• cd into script directory
• Start the correct version of casa (casa –-pipeline for PL tasks)
• Run scriptForPI.py (with spacesaving options, if needed) – 

execfile(‘member.uid___A001_X1465_X2ed7.scriptForPI.py’)



Restoring calibrated measurement sets: 
scriptForPI - PL calibration + imaging

• Results in calibrated directory, which contains:

Measurement set containing data (raw or 
uncalibrated) and corrected (calibrated) 
columns of all targets (calibrators and 
science targets) 



Restoring calibrated measurement sets: 
scriptForPI - PL calibration + imaging
  Working directory:



Applying Renormalization corrections
• If your dataset has not been checked for renormalization 

(indicated in the QA2 report or weblog)
• Run in /calibrated/working directory
• Available in CASA 6.2.1.7 and pipeline version 2021.2.0.128 

and above only
• Corrections applied if renormalization factor > 2%
• Creates weblog with plots and calculated renormalization 

factors

https://casaguides.nrao.edu/index.php?title=ALMA_Renormalization_Correction

https://casaguides.nrao.edu/index.php?title=ALMA_Renormalization_Correction


Applying Renormalization corrections
• If your dataset has not been corrected for renormalization 

(indicated in the QA2 report or weblog)
• Run in /calibrated/working directory
• Available in CASA 6.2.1.7 and pipeline version 2021.2.0.128 

and above only
• Corrections applied if renormalization factor > 2%
• Creates weblog with plots and calculated renormalization 

factors

https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_ReprocessingReprocessin
g

https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_8_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_8_Imaging_Pipeline_Reprocessing
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Restoring calibrated measurement sets: 
scriptForPI - PL calibration + Manual Imaging
   calibrated directory if only calibration pipeline was run: 

     Look for scriptForImaging.py in the script directory 

Measurement set 
containing only science 
spectral windows (spw) of 
all sources



Restoring calibrated measurement sets: 
PL calibration + imaging + subset imaging
• Results of running scriptForPI.py same as that for PL 

calibration + imaging
• Subset imaging reasons: self-calibration, improved 

continuum selection, different robust parameter, etc.
• If subset imaging was done manually, look for 

scriptForImaging.py in script directory
• If additional subset PL imaging was done after the imaging 

pipeline was run, look for member.uid*.manual_imaging.tgz 
in the script directory

Additional weblog
PL imaging script

Manual continuum 
selection file



Restoring calibrated measurement sets: 
using PL script casa_piperestorescript.py 

https://almascience.nrao.edu/processing/science-pipeline

Resulting uid*.ms in working directory
For more information, refer to the user’s guide: 

https://almascience.nrao.edu/processing/science-pipeline
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After Observations – QA2
• Calibration by pipeline or DA/staff.
• Final QA checks include

– RMS of complex antenna-based gains
– Absolute flux calibration scale
– Tsys within acceptable range
– Proper phase transfer cadence
– Proper bandpass corrections

• Assessment of Imaging Products
– RMS noise and angular resolution
– No strong artifacts
– Performed on the reference source/spectra 

• Information about QA review is aggregated for delivery in the 
QA2 Report



The QA2 Report (Cycle 5 to now):



Open the Weblog
• We’ll look at the CASA 6.5.4 PL run weblog today
• Run the command: tar –xvzf uid___A001_X1465_X2ed7.weblog.tgz
• Open pipeline-20230505T202834/html/index.html in a browser 

(recommend using Firefox)
• Note: If using Firefox version >= 68.0, open about:config and 

change ”privacy.file_unique_origin” property to false or 
"security.fileuri.strict_origin_policy" to False if you get the following 
error message: 

• Recommended to use h_weblog: 
https://help.almascience.org/kb/articles/what-is-the-best-way-to-
view-the-weblog

https://help.almascience.org/kb/articles/what-is-the-best-way-to-view-the-weblog
https://help.almascience.org/kb/articles/what-is-the-best-way-to-view-the-weblog


QA directory: WebLog 

Pipeline users guide: 
https://almascience.nrao.edu/processing/science-pipeline

https://almascience.nrao.edu/processing/science-pipeline
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Re-running the pipeline using 
casa_pipescript.py

Calibration tasks;
## indicates the use of 
pipeline helper files

Imaging tasks; 
## indicates the use of 
pipeline helper files



Re-running the calibration pipeline using 
casa_pipescript.py
• Create rawdata/, working/, and products/ subdirectories
• Copy uid*casa_pipescript.py to casa_pipescript.py in the 

working/ directory (edit to include PL steps you wish to 
repeat)

• Copy flux.csv, antennapos.csv (if present) and 
uid*flagtemplate.py (one flagtemplate.py per execution, 
modify as needed) to the working directory (found in 
uid*auxproducts.tgz from cycle 6-now)

• Copy raw ASDMs (rename without suffix .asdm.sdm) to 
rawdata/ directory

• Start CASA using casa –-pipeline
• Run the script using execfile(‘casa_pipescript.py’)
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Manual Imaging following PL calibration
• Automasking Guide 

https://casaguides.nrao.edu/index.php/Automasking_Guide 
• Manual imaging template available at: 

https://casaguides.nrao.edu/index.php?title=Guide_to_the_N
A_Imaging_Template

• Combining multiple MOUS: 
https://casaguides.nrao.edu/index.php?title=M100_Band3_C
ombine_6.4

• casa_commands.log in the script directory 
– list of equivalent CASA task commands used by the PL
– comments indicate which Pipeline stage the tasks were 

called from, and why
– Imaging commands can be modified to produce new 

imaging products with more finely tuned inputs (e.g. 
interactive masks and deeper cleaning thresholds)

https://casaguides.nrao.edu/index.php/Automasking_Guide
https://casaguides.nrao.edu/index.php?title=Guide_to_the_NA_Imaging_Template
https://casaguides.nrao.edu/index.php?title=Guide_to_the_NA_Imaging_Template
https://casaguides.nrao.edu/index.php?title=M100_Band3_Combine_6.4
https://casaguides.nrao.edu/index.php?title=M100_Band3_Combine_6.4


Pipeline Image Reprocessing
• To re-run imaging tasks also, copy 

uid*flagtargetstemplate.txt and cont.dat to the working/ 
directory

• Pipeline images are quality assessed but may not be science 
ready
– All sources/spws may not be imaged (image mitigation to 

avoid long PL runs)
– Change continuum selection
– Change weighting, channel width, automasking, etc.

• For pipeline calibrated data, see 
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeli
ne_Reprocessing

• For manually calibrated data, see 
https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_
Pipeline_Reprocessing_for_Manually_Calibrated_Data

https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_Reprocessing_for_Manually_Calibrated_Data
https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_Reprocessing_for_Manually_Calibrated_Data


Imaging pipeline reprocessing
• https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_10

_Imaging_Pipeline_Reprocessing – for examples of imaging 
recipes 

• Common re-imaging examples: 
– Make pipeline aggregate continuum image with all 

channels
– Revise continuum selection before PL continuum 

subtraction
– Restore PL continuum subtraction and use channel binning 

for subset of spws and fields for PL imaging of cubes
– Remake images with uvtaper

https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_10_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_10_Imaging_Pipeline_Reprocessing


Example imaging recipe

Select different imaging 
modes



Example imaging recipe

Select different spws

Continuum 
subtraction 
using revised 
selection



Example imaging recipe

Select different spws

Continuum 
subtraction 
using revised 
selection



Example imaging recipe

Select channel binning 
for spws, subset of 
sources, different 
weighting



Imaging pipeline reprocessing
• https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_10

_Imaging_Pipeline_Reprocessing – for examples of imaging 
recipes and instructions

• cd into calibrated/working
• Copy PL helper files cont.dat and uid*flagtargetstemplate.py 

from calibration/ directory to working
• Select imaging pipeline recipe, edit and save into a file, e.g. 

scriptForImaging.py (aggregate continuum image using all 
channels for a science target)

• Start casa –-pipeline
• execfile(‘scriptForImaging.py’)
• Example scriptForImaging.py available at: 

https://bulk.cv.nrao.edu/almadata/public/SIS2024/ALMA_Pip
eline_Tutorial/

https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_10_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_10_Imaging_Pipeline_Reprocessing
https://bulk.cv.nrao.edu/almadata/public/SIS2023/ALMA_Pipeline_Tutorial/
https://bulk.cv.nrao.edu/almadata/public/SIS2023/ALMA_Pipeline_Tutorial/


Example imaging script

Select spw and specify 
binning

Select a subset of sources



Example imaging script

Make cont. subtracted cube 
for spw with specified 
robust and binning 



Imaging pipeline reprocessing
• Will create:

– new pipeline-*/html directory with weblog and 
casa_commands.log file

– Images (PL imaging products are always named the same, 
exported to calibrated/products)

– Calibrated MS files for each ASDM containing only science 
targets and spectral windows (uid*_targets.ms and 
uid*_targets_line.ms) 

• After hif_mstransform, the DATA column in 
uid*_targets.ms has calibrated continuum+line data

• After hif_uvcontsub, the DATA column in 
uid*_targets_line.ms has calibrated continuum-
subtracted line data



Imaging pipeline reprocessing
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• Cycle compatibility and new tool: 
https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeli
ne_Reprocessing_Tool

• I-TRAIN #1: imaging with the ALMA Pipeline:
• https://almascience.eso.org/tools/eu-arc-network/i-train
• https://www.youtube.com/watch?v=TqqI8IhvyPE

More Pipeline Imaging Resources

https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_Reprocessing_Tool
https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_Reprocessing_Tool
https://almascience.eso.org/tools/eu-arc-network/i-train
https://www.youtube.com/watch?v=TqqI8IhvyPE


Outline
• ALMA Data Reduction Overview
• ALMA archive and data products

• Download data from Archive Query and Request Handler tools 
on the ALMA Science Portal

• What’s in your downloaded dataset?
• Tutorial example – Review & Restore Calibration

• ALMA Pipeline 
• The Pipeline Weblog–Calibration and Imaging Information 
• How to restore the calibrated measurement set

• How to re-run the pipeline, if needed
• How to re-do imaging 

• Science Ready Data Products Initiative (SRDP)
• Automated Self-Calibration



NRAO Science Ready Data Products            
B. Kent+NINE program

https://science.nrao.edu/srdp
https://data.nrao.edu/portal/#/

https://science.nrao.edu/srdp
https://data.nrao.edu/portal/


ALMA User-Defined Imaging (AUDI) - calibrated 
Measurement Set + Imaging
• Cycle 5 and beyond
• Only pipeline-calibrated data
• Users can select their own imaging parameters via a web 

interface
• Pipeline software will apply the calibration to the raw data, then 

make the image per the users’ request.
• Allows the user to image the part of the cube they want, at the 

resolution they need.
• NEW! Automated self-calibration: 

https://science.nrao.edu/srdp/self-calibration-preview

https://data.nrao.edu/portal/#/

https://science.nrao.edu/srdp/self-calibration-preview
https://data.nrao.edu/portal/




Outline
• ALMA Data Reduction Overview
• ALMA archive and data products

• Download data from Archive Query and Request Handler tools 
on the ALMA Science Portal

• What’s in your downloaded dataset?
• Tutorial example – Review & Restore Calibration

• ALMA Pipeline 
• The Pipeline Weblog–Calibration and Imaging Information 
• How to restore the calibrated measurement set

• How to re-run the pipeline, if needed
• How to re-do imaging 

• Science Ready Data Products Initiative (SRDP)
• Automated Self-Calibration



SRDP – Self-calibration
• Currently only supports single pointing observations (non-ephemeris)
• Possible to use self-calibration with ALMA and VLA pipelines
• Used in ALMA pipeline starting Cycle 9



Selfcal stage in ALMA Pipeline
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Selfcal stage in ALMA Pipeline



SRDP – Self-calibration demo
• Stand-alone scripts available for use with older data
• Development version (mosaics, spectral scan, and long-baseline 

support): https://github.com/psheehan/auto_selfcal
• Stable version (heuristics used by current pipeline): 

https://github.com/jjtobin/auto_selfcal/
• Demo dataset from ALMA observatory filler project, we will use 

one EB from this project: 

https://github.com/psheehan/auto_selfcal
https://github.com/jjtobin/auto_selfcal/


SRDP – Self-calibration demo
• Stable version (heuristics used by current pipeline): 

https://github.com/jjtobin/auto_selfcal/
• Script runs on ALMA or VLA *_targets.ms file
• If cont.dat is available, performs self-cal on the continuum only
• Instructions to run from calibrated_final.ms (delivered by NA 

ARC) on website:

• We will start from uid*.ms file created after restore

https://github.com/jjtobin/auto_selfcal/


SRDP – Self-calibration demo
• prep_data.py contains PL tasks necessary to create 

uid*_targets.ms from uid*.ms, creates a PL weblog



SRDP – Self-calibration demo
• Script performs phase self-calibration first and then amplitude 

self-calibration
• Amplitude self-cal turned off by setting the variable 

‘do_amp_selfcal’=False in auto_selfcal.py 



SRDP – Self-calibration demo
• Script finds uid*_targets.ms, determines all parameters necessary 

for self-cal and imaging of science targets
• Outputs uid*_targets.selfcal.ms 
• Outputs script ‘applycal_to_orig_MSes.py’, which applies self-cal 

solutions to original MS file so line data is also self-calibrated
• Outputs script ’uvcontsub_orig_MSes.py’, if cont.dat exists, to 

exclude same regions for continuum fitting as were flagged for 
continuum self-calibration

• Summaries generated in weblog/index.html for all targets
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SRDP – Self-calibration demo



                                   Thank you!
                                   Questions?


