
The ALMA 
Science Archive 
Marcella Massardi (INAF-IRA / Italian ARC node)

with contributes from the tutors of the 
“EU ARC ALMA Archive School 2022”

ALMA Science Archive School
Italian ARC node headquarters, 5-7 October 2022

1



The ALMA Science archive is the one-stop-shop to access ALMA data 
It collects all the data observed with ALMA for science purposes.

The ALMA Science Archive

almascience.eso.org/aq

PI proposal is accepted

After 1 yr they become public

Project is split in science goals

Science goals are observed

Data are Quality Assessed

Data are stored to the archive

For 1yr they are available only to PI 
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● 10 years of observations collected 
●  Science categories from the solar system to cosmology 
●  1.4 PB of data 
●  50 000 observations are already publicly accessible
● >10 000 of those have not yet been published at all!!!
● Recently under major upgrade to improve the user experience 

(credit to F. Stoehr)



The EU ARC ALMA Science Archive School

https://www.eso.org/sci/facilities/alma/arc/alma-archive-school2022.html
Italian ARC headquarters, INAF-IRA, Bologna 5-7 October 2022

The EU ARC nodes staff
- presented the current status of the ALMA Science archive and its development
- teached on basic queries
- presented tools for programmatic query
- described the basics of calibration and imaging of interferometric data
- tutored on the CARTA visualization tool
- gave advanced tricks and tips on ALMA archival data management 

This talk give you a summary of the school main take-home messages



almascience.eso.org/aq

The ALMA Science Archive: overview

(credit to F. Stoehr)

● Steady increase in usage across the years
● Not only for PIs
● About 30% of the 3180 refereed publications 

with ALMA use archival data



almascience.eso.org/aq

The ALMA Science Archive: overview

Main ingredients:

(credit to F. Stoehr)

LIVE DEMO



almascience.eso.org/aq

The ALMA Science Archive: overview

Direct query
Query on physical quantities

Query on text similarity

Query for target lists Query including calibrators



almascience.eso.org/aq

The ALMA Science Archive: overview

Positional overview, VO tool overlap, 
Multi-wavelength detections

Spectral overview with link to 
Splatalogue

Possibility to filter and select, sort 
lines and columns 



almascience.eso.org/aq

The ALMA Science Archive: overview

Just click to visualize previews 
and single file download



almascience.eso.org/aq

The ALMA Science Archive: overview

Interactive CARTA previews



almascience.eso.org/aq

The ALMA Science Archive: overview

Single or multiple file download 
along the whole data tree



What is in the archive

● For each project the main deliverables are
   Raw Data, Calibration Scripts and Tables

● Users need to run CASA to generate the Calibrated Data.
The resulting calibrated data is considered science-ready.

● Imaging Products are delivered too, as result of QA2 processing. 
Typically pipeline-generated products include:

- continuum-subtracted image cubes at the native resolution
- a continuum image for all line-free channels for each spw 
- continuum image combining all spw

● CAVEAT: Early cycle products can have different formats,
require old CASA version, images can be incomplete 
(unless there are ARI-L data!)



Additional tools and docs

● Previews
● CARTA interactive previews
● VO Suite (TAP, SIAv2, DataLink, SODA)
● Links to Aladdin and Topcat
● ALMA Data Mining Tool-Kit (ADMIT) 

previews for line identification
● Google calendars for data publication
● ALMINER tool for query

● Archive Manual
https://almascience.eso.org/alma-data/documents-and-tools/latest/science-archive-manual

● Video tutorials
https://almascience.eso.org/alma-data/archive/archive-video-tutorials

● ALMA Archival data – a Primer
https://almascience.eso.org/documents-and-tools/cycle9/archive-primer

● Jupyter notebooks
https://almascience.eso.org/alma-data/archive/archive-notebooks

(credit to F. Stoehr)



The Additional Representative Images for Legacy

● ARI-L is an ALMA Development Project (PI: Massardi) 
that run in June 2019- December 2022

● It aimed at restoring ALMA calibration and performing imaging 
with the ALMA Pipeline to complement datasets from cycles 
2-4 in the ASA that missed a pipeline image with representative 
images comparable to those of later cycles. 

● The project reprocessed 88.5% of the MOUS processable with 
the pipeline  (main goal was at least 70%)

● For each pipeline processable MOUS in Cy2-4
(no TP, VLBI, Solar, Full Stokes) for each source 
and calibrator encloses 

■ overall spw continuum
■ mfs continuum for each spw
■ cube for each spw 
■

● Images are included in Archive previews and visualization 
can be queried as collection ”ari_l” and can be 
downloaded as “External products”

https://almascience.eso.org/alma-data/aril

  3.5 years

2954
MOUS delivered

445 328 
files ingested in ASA

150 127
images delivered

88.5 
delivery rate of processable 
MOUS

https://almascience.eso.org/alma-data/aril
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ACKNOWLEDGE ARI-L in your papers by citing  Massardi et al. (2022) 

https://almascience.eso.org/alma-data/aril

https://almascience.eso.org/alma-data/aril


Why should I use the archive???

     Imaging the data    Writing a good 
proposal

From the 
ALMA E2E User Survey 2019

What are the most challenging aspects of using ALMA 
according to your experience? 



Why should I use the archive???

● Check if data are already available for a target

● Check the feasibility of a project looking for similar targets

● Retrieving information on a large sample of objects (e.g. 
statistics of populations, stacking, …)

● Retrieving information on a single object but with different 
configuration (e.g. multifrequency studies) or in different 
epochs (e.g. variability studies)

● Extracting unpublished information from existing data 
(e.g. finding additional spectral lines, targets in the same 
region/time of other observations, )

● For ALMA in particular avoid the stress of competition and 
oversubscription

PROPOSAL 
SUBMISSION

ARCHIVE 
MINING

Time to get 
data

Amount of 
data

Data 
homogeneity

Adherence to 
idea

A lot of public, but still unpublished data are waiting for you!!! 
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ALMA is going to face further upgrades
with increased data size and capabilities
(see Maria Diaz Trigo presentation)

The Archive will constitute a reference point for 
users  and its development will critically define 
the possibilities for users. 
For this reason has a role 
in the ALMA 2030 Roadmap

What would you like it to be?
How would you improve it even more?

Let’s discuss it in the discussion session or 
contact us at any time with 
comments/questions/ideas 
https://help.almascience.org/

Can we do even better???



https://help.almascience.org

For any ALMA related issue remember 
that you can always contact us

ALMA Science Archive:   almascience.eso.org/aq

EU ARC ALMA Science Archive School 2022:   
https://www.eso.org/sci/facilities/alma/arc/alma-archive-school2022.html


