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(Some) identified needs of the multi-
messenger transient community
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The VO & IVOA should 
match user’s needs

• Multi-wavelength / 
messenger approach is 
needed

• Follow-up observations 
and reaction time for that 
can be crucial 

• Visualisation & navigation 
through the data 

• Coordination & 
transmission of 
information 
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1. VOTable REC for tabular data with time metadata included
2. Search by time: 

• Cone search REC — ongoing: extended to temporal search
• MOC REC — dev: spatial and temporal indexing (todo: std)

3. Get the photometric history of a source (Note)
4. Planning of observations:

• ObjVisSAP WD visibility of object to plan observations 
• ObsLocTAP WD to facilitate coordination of observations

5. Transmission of alerts: 
• VOEvents REC
• VOEvent Transport protocol REC
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Related recent IVOA developments

REC = IVOA recommendation 
WD = working draft
Note = idea
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1 - VOTable time medatada
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KEY POINT: IVOA Standardisation of time annotation

Time Scale: UTC, TT, TAI, TCB,… 
Format: JD, MJD, ISO, truncated ISO,…
Offset: e.g. JD-XXX  (e.g. Gaia…)
Reference position: Topocentre, Geocentre, Barycentre,… (light-travel 
correction) 

TIMESYS element in VOTables (Demleitner, M., Nebot, A., 
Bonnarel, et al. 2018)
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Cone search extension to add a time interval for search in cats
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2 - Search: know where & when

 •Extend the protocol to query catalogs by an interval of time
• Align definition with DALI (time interval = UTC, ref. position 

unknown)

• The response returns a list of astronomical sources from the catalog 
whose time values lie within the time interval, formatted as a VOTable. 

For complicated large areas in the sky (GWs, neutrinos) a cone search is 
not representative of the sky localisation… 
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Search by temporal+spatial coverage of surveys for the more complicated 
areas : ST-MOC = space-time multi-order coverage map
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2 - Search: know where & when

http://www.ivoa.net/documents/stmoc/index.html

https://github.com/cds-astro/mocpy
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Video Aladin + mocpy & Notebook  
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2 - Search: know where & when

https://github.com/cds-astro/mocpy/blob/master/notebooks/
Space%20%26%20Time%20coverages.ipynb

https://github.com/cds-astro/mocpy/tree/master/notebooks
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3 - Get the history of a source
• History of a source (around a position) 

• Build on the fly “SED-like” — photometric viewer  
• Build on the fly the “light-curve” 

• Need to annotate: 
• Position
• Time 
• Photometric band 
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Very first draft:
https://wiki.ivoa.net/twiki/bin/view/IVOA/TimeSeries2020
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4 - Visibility of an object
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Different services have different inputs / outputs
Facilitate the work by having some level of standardisation inputs / outputs

Object Visibility Simple Access Protocol, Aitor Ibarra, Richard Saxton, Jesús Salgado et al. 2019
http://www.ivoa.net/documents/ObjVisSAP/index.html
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4 - Coordination of observations
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What object has been (or will be) observed 
when and in which wavelength?

Observation Locator Table Access Protocol, Aitor Ibarra, Jesús Salgado et al. 2019
http://www.ivoa.net/documents/ObsLocTAP/



11/03/2020  11



11/03/2020

5 - Alerts
1. VOEvent (REC): 

1. Container —> XML
2. Content —> defined by the community: FRB, (GRB, SN, Neutrino,… ) 

2. VOEvent Transport protocol (REC): 
1. Works for low rates (10 Hz)
2. Might not scale well for very high rates (103Hz) 

3. Open questions: 
1. A VOEvents validation library is  missing
2. How to find who distributes alerts? Register in the registry
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What next?

• How to find distributed timeseries in the VO? 
• Obscore “dataproduct_type = timeseries”
• Conesearch extension to time interval
• timeseries distributed as SSA products 

• Registry : adding “dataproduct_type = timeseries” as 
metadata to SSA capability — SimpleDALRegExt 

• Datalink: align with Obscore “dataproduct_type = timeseries” 
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