
Logo soggetto 
attuatore

Virtual Observatory
Standards and tools
Multi-messenger applications

http://www.einstein-telescope.it 

Giuseppe Greco
INFN - Perugia

http://www.einstein-telescope.it/


IVOA Architecture – 
FAIR data management

Einstein Telescope Infrastructure Consortium (ETIC - IR0000004)
PNRR MISSIONE 4, COMPONENTE 2, INVESTIMENTO 3.1

The Virtual Observatory (VO) is the international data sharing framework which enables data to be FAIR 
- Findable, Accessible, Interoperable and Re-usable for  the astronomers’ needs.
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MOC and HiPS

A coverage map represents a region covered by a data 
collection called MOC for Multi-Order Coverage map . A 
MOC can not only describe a spatial coverage, but also a 
temporal one, or both simultaneously. 

HiPS is the hierarchical tiling mechanism which allows 
one to access, visualize and browse seamlessly image, 
catalogue and cube data.

https://aladin.cds.unistra.fr/java/AladinManual.pdf
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Aladin Installation



Aladin Desktop - hands on section – 

GW170814 and GW190814

Einstein Telescope Infrastructure Consortium (ETIC - IR0000004)
PNRR MISSIONE 4, COMPONENTE 2, INVESTIMENTO 3.1

4

Skymaps
https://dcc.ligo.org/LIGO-T1700453/public

Skymaps 
https://gracedb.ligo.org/superevents/S190814bv/view/

Building  managing and compare credible regions

https://dcc.ligo.org/LIGO-T1700453/public
https://gracedb.ligo.org/superevents/S190814bv/view/
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Skymaps
https://gracedb.ligo.org/superevents/S190425z/view/
 
          https://cade.irap.omp.eu/dokuwiki/doku.php?id=galactic_reddening

Extinction Region and searching for reference image coverages

Click on the 
figure to direct to 
the original post

Aladin Desktop - hands on section
 GW190425

https://gracedb.ligo.org/superevents/S190425z/view/
https://cade.irap.omp.eu/dokuwiki/doku.php?id=galactic_reddening


Aladin Desktop - hands on section
SPACE AND TIME MOC
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6Spatial and Temporal analysis

https://emfollow.docs.ligo.org/userguide/resources/aladin.html

https://emfollow.docs.ligo.org/userguide/resources/aladin.html


Aladin Desktop - hands on section
VIDEO TUTORIAL
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https://virgo.pg.infn.it/multimedia/tuto_A_C_mid.mp4

https://virgo.pg.infn.it/multimedia/tuto_A_C_mid.mp4


Aladin Lite – Application
GLADEnet
https://virgo.pg.infn.it/gladenet/catalogs/
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https://virgo.pg.infn.it/gladenet/catalogs/


Aladin Lite – Application
SoundMap

https://virgo.pg.infn.it/soundmap/
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9Educational and inclusive didactics

https://virgo.pg.infn.it/soundmap/


References
• The ALADIN interactive sky atlas. A reference tool for identification of astronomical sources
https://ui.adsabs.harvard.edu/abs/2000A%26AS..143...33B/abstract

• Aladin Lite v3: Behind the Scenes of a Major Overhaul
https://ui.adsabs.harvard.edu/abs/2022ASPC..532....7B/abstract

• HiPS - Hierarchical Progressive Survey Version 1.0
https://ui.adsabs.harvard.edu/abs/2017ivoa.spec.0519F/abstract

• Multi Order Coverage data structure to plan multi-messenger observations
https://www.sciencedirect.com/science/article/pii/S2213133722000026

• MOC: Multi-Order Coverage map Version 2.0
https://ivoa.net/documents/MOC/

• Working with Gravitational-Wave sky localizations: new methods and implementations
https://pos.sissa.it/357/031/pdf

• Capability for Encoding Gravitational-wave Sky Localizations with the Multi Order Coverage Data Structure: Present and Future Developments
https://www.aspbooks.org/a/volumes/article_details/?paper_id=40522

• GLADEnet: A progressive web app for multi-messenger cosmology and electromagnetic follow-ups of gravitational-wave sources
in press
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