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NRAO’s Science Ready Data Products Initiative

The SRDP program is an observatory wide 
program to increase the scientific impact of 
NRAO’s telescopes by making radio 
interferometer data easier to use, especially 
for non-experts by:

– Providing the expertise required to 
perform data processing, so users may 
focus on their science

– Leverage the use of pipelines to enable 
users to perform reimaging of data 
(currently ALMA) without running CASA 
themselves

– Provide users calibrated data without 
having to restore themselves

– Curating a rich collection of images and cubes for archival study

SRDP is pioneering the tools and processes for ngVLA Science Operations.

https://science.nrao.edu/srdp/ 
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Science Ready Data Products

The SRDP Program is currently managing three projects:
– Science Ready Archive and Operations: Defining, creating, and making 

available science ready products.
• NRAO Archive
• VLA Pipeline
• ALMA Pipeline - limited to features to support user-defined reprocessing

– VLA Sky Survey: Synoptic all-sky survey at S-Band
• Epoch 3 currently observing

– Telescope Time Allocation Tools - replacement for current proposal 
submission/review tools
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Science Ready Archive and Operations - Services
– NRAO Archive (https://data.nrao.edu) 
– VLA

• Quality assured VLA visibility data
– S/C-band and higher frequencies, continuum data

• Calibrated Measurement Set Download
• Continuum images from VLA data (since late 2022)

– ALMA
• User-Defined Imaging (AUDI)

– Re-imaging of data with user-specified parameters
– self-calibration on science targets

• Calibrated Measurement Set Download
– VLBA, GBT, GMVA, and Historical VLA

• Data hosted by NRAO archive
– CARTA service

• View images currently available in NRAO archive
• VLASS data, VLA images, and ALMA images created by AUDI

https://data.nrao.edu
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Science Ready Archive and Operations (SRDP)

– Set pipeline development priorities for 
• VLA pipeline 
• Extensions to ALMA pipeline to support SRDP services
• NRAO Archive (and supporting subsystems)

– VLA calibration pipeline has been integrating VLASS-derived 
improvements over the past few years

– A VLA continuum imaging pipeline has been developed (adapted 
from from ALMA pipeline)

• Users are now getting images delivered along with calibrations

– User-specified angular resolution for ALMA User-Defined 
Imaging
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Caveats
• Focus is on pipeline-able features

− Some user-defined settings, non-interactive execution
• ALMA Features supported for Cycle 5+ only; pipeline-calibrated data only

− limitation of how data were archived previously

• Sometimes less ALMA data available for restores than there should be

• Cycle 5 data sometimes need special settings

− Will get re-run behind the scenes if necessary by staff

• VLA data might have a calibration, but possibly not science quality

− Still useful but some additional flagging may be needed

● Images may still be ‘ok’ thanks to statwt task

− Science quality calibrations started ~June 2019 (for select bands)

• VLA data back to late 2016 supported for restoration
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ALMA SRDP Capabilities

● Downloading of restored measurement sets1

● Useful for archival data or users in other ALMA ARCs that do not get 
calibrated data

● NA users get a calibrated MS(es) that are available for a limited time after QA2

● ALMA User-Defined Imaging1

● Make new ALMA images from archival (or your own!) data

1 For data successfully processed by calibration pipeline, manual calibration not supported
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Accessing SRDP capabilities

– User-access to most SRDP services will be through NRAO archive 
(https://data.nrao.edu)

• NRAO Archive hosts data from:
– Jansky VLA
– ALMA (Cycle 1+)
– VLBA
– Historical VLA
– GBT (2014-2020)
– GMVA

– This is NOT the ALMA archive (https://almascience.nrao.edu/aq/)
• No NRAO SRDP services are available through the ALMA archive
• ALMA archive does have some similar features like CARTA

https://data.nrao.edu
https://almascience.nrao.edu/aq/
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ALMA User Defined Imaging

• Make new ALMA images without downloading 
all the data or running CASA

• ALMA imaging pipeline with automasking is 
quite mature with science-quality output 
however...

− Archived cubes are generated for full spw 
at native resolution

− 10s of GB cubes possible/frequent

− Size mitigation may prevent all sources/
spws from being imaged
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ALMA User Defined Imaging

• User-triggered imaging enables creation of new 
images using archive interface

− User specifies cube they want1

● Frequency/velocity 

● Rest Frequency

● Spectral averaging

● Angular resolution*

− Calibrated measurement set restored

− Imaging pipeline runs

− Image is QAed and ingested into NRAO 
archive

− Video Demo: https://vimeo.com/513590322/81ee77787e
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1 Defaults will make a standard cube that spans the spw.
* The pipeline does the best it can within the limits of the data (i.e., no magic)

https://vimeo.com/513590322/81ee77787e
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Run ALMA User-Defined Imaging (AUDI)

• Instructions on https://science.nrao.edu/srdp/
• Go to https://data.nrao.edu
• Search for some data (e.g., project code, target name, position/

radius)
• Click the '+' to see more detail about the project
• Click the blue 'Download Restored MS' button for the desired 

data
• Fill out the dialog box for a frequency-based or velocity-based 

cube
• A valid setting for the frequency-based cube is filled by default 

for the selected spectral window

http://www.apple.com
http://www.apple.com
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https://vimeo.com/513590322/81ee77787e

How to use ALMA User-Defined Imaging (AUDI)

http://www.apple.com
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What’s New in SRDP?
• Fully automated target self-calibration in imaging pipelines

– Uses continuum and applies results back to spectral line and 
continuum data

• Included in AUDI imaging since June 2023 (hif_selfcal)
• ALMA and VLA pipelines will include selfcal task by default this 

fall
– Single-field selfcal (standard and spectral scan)

• Stand-alone selfcal tools available (runs within CASA 6.4+)
– Developed by J. Tobin and P. Sheehan
– https://github.com/jjtobin/auto_selfcal (single-field selfcal)
– Development Fork: https://github.com/psheehan/auto_selfcal 

• Adds support for mosaics, low-S/N (typically longer baselines)
• Will become the ‘new’ stable in the next month or so

https://github.com/jjtobin/auto_selfcal
https://github.com/jjtobin/auto_selfcal
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Auto-selfcal In Action

• VLA S-Band A-config 
Without Selfcal With Selfcal



15

Auto-selfcal In Action

• VLA S-Band A-config 

Without Selfcal

With Selfcal

With Selfcal

Zoom-in on  
central region
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Auto-selfcal In Action

• NGC 2071IR (HOPS-361) 
• ALMA Band 6 C43-6 Without Selfcal With Selfcal
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Auto-selfcal: How does it work?

● Designed to mimic an 
interactive self-calibration 
workflow 

● Heuristics added/
developed to automate the 
process 

● Operates on single MOUS 
from ALMA or collection of 
VLA EBs with same 
targets/spectral setup

Pipeline-calibrated 
_targets.ms files

Plan self-calibration

Generate “pre” image, 
model

Solve for gains, apply

Generate “post” image

Evaluate success

If successful: 

Adjust self-
calibration 
parameters (solint, 
clean threshold, etc.)

If unsuccessful: 

Apply last 
successful (or 
remove) calibration
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Auto-selfcal: Available versions

In the AUDI/upcoming Pipeline 
(CASA 6.5.3-28 + pipeline; CASA 
6.5.4-9 +pipeline): 

● Self-calibration of single-
pointing ALMA and VLA 
datasets 
○ Multi-source EBs work 
○ No mosaics 

● Possible additional AUDI 
release with improved selfcal 
within next 4-6 months 

● Current features from 
standalone tools will be in 
Pipeline task in 2024

In the Standalone tools: 

● Near-field heuristics with improved near-
field mask generation 

● Improved heuristics for “long baseline” 
datasets 

● Mosaics work 
● Available here soon (when stable): 

https://github.com/jjtobin/auto_selfcal.git 
● Or here now (development): https://

github.com/psheehan/auto_selfcal.git 

https://github.com/jjtobin/auto_selfcal.git
https://github.com/psheehan/auto_selfcal.git
https://github.com/psheehan/auto_selfcal.git
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Summary: Accessing SRDP capabilities

– User-access to most SRDP services will be through NRAO archive 
(https://data.nrao.edu)

• NRAO Archive hosts data from:
– Jansky VLA
– ALMA (Cycle 1+)
– VLBA
– Historical VLA
– GBT (2014-2020)
– GMVA

– This is NOT the ALMA archive (https://almascience.nrao.edu/aq/)
• No NRAO SRDP services are available through the ALMA archive
• ALMA archive does have some similar features like CARTA

https://data.nrao.edu
https://almascience.nrao.edu/aq/


20

• You can ask for a zoom help session for any part of your ALMA data 
process at https://help.almascience.org/

Other resources

http://www.apple.com


science.nrao.edu
  public.nrao.edu
   ngvla.nrao.edu 

The National Radio Astronomy Observatory is a facility of the National Science 
Foundation 

operated under cooperative agreement by Associated Universities, Inc.
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Demos

– CARTA - VLASS - NGC 1097 (UGC 595)
– CARTA - HOPS-370
– Restore HOPS-370 2017.1.00419.S
– Reimaging HOPS-370 2017.1.00419.S 12CO
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Free-form text search, searches abstract, title, project code, PI, Co-I, or Source 
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● Requests to view images 
in CARTA should take 
30-60s
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● Sessions expire after 1 hour regardless of 
activity
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● Sessions expire after 1 hour regardless of 
activity
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ALMA and VLA PI images also in Archive
● ALMA images currently 
● limited to those created 
● with ‘AUDI’ tool (later 
● in the talk) 
● Full set of ALMA 
● images will be 
● available in the 

future 
● VLA PI data from  
● imaging pipeline pilot 
● operations available 
● Imaging of all PI data 
● will begin later in the 
● year
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A Simple Search

● If looking for your own data, much can be accomplished 
with simple searches 

● A view of just your data also available 
− Log-in required 
− PI and Co-I projects 
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More Complex Searches

● More highly refined searches also possible 
− Combination of many parameters possible 
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Project-based search results

● Results will show project and observations within 
project that meet search results 
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● Details and Observations/Images within project shown 

Project-based search results
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● Link to a list of scans 

Project-based search results
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List of Scans

● Not currently in a particular order 

● We plan to revise this view to be 
more useful
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● Click on the icon to download just the calibration tarball 

Project-based search results
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● Select an observation to see the download options 

Project-based search results
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● Login required for proprietary 
data download (no more keys) 

● Local delivery will be possible 
for any logged-in user in the 
next ~month 

● tar file option not 
recommended, use wget -r 
(see archive documentation, 
link on slide 3) 

Download Options for VLA
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● SDM-BDF – raw data 
(recommended for manual 
processing and pipeline re-
runs) 

● Basic MS – raw data but 
converted to MS from SDM 

● Calibrated MS – MS with VLA 
pipeline calibration applied (if 
available) 

● Apply flags only really 
applicable to Basic MS 

● Generally want to use latest 
CASA+pipeline 

Download Options for VLA
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● All submitted requests go to 
‘Request Handler’ 

− Checks authorization for 
data 

− Provides some status of 
where request is at 

− completely non-interactive 

− safe to close window (or 
go back to archive with 
back button) 

− E-mail notification when 
done will be sent 

− Cannot cancel jobs or get 
exact status updates 

Submitted Request
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● Look for an e-mail notification 

− Link to staged location at end of message 

− download via terminal command: 
− wget -r --reject "index.html*" -np -nH –cut-dirs=3  https://dl-

dsoc.nrao.edu/anonymous/1008243591/dhpsaf38p0h7mvkm52v5a93hft/ 

− Terminal command essential if not using tarred download 
● MSes and SDMs have a bunch of subdirectories within them 

When your data are ready
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VLBA Data Through the NRAO Archive
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VLBA Data 
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VLBA Data
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VLBA Download options (or lack)
● No processing options, just 

standard download 

● Only FITS format is available 
for download 
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● Does not replace ALMA Science Archive, but adds 
functionality 

ALMA Data Through the NRAO Archive
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Frequency-based Cube
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Velocity-based Cube


