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Contributing in the IVOA

e |VOA has officially established a “high-energy interest group” covering high-energy astroparticle detectors,
gravitational waves and x-ray instruments

e released note on HEIG topics and prospects
e Planning to develop common data standards for the community, working along use cases

e current developments: establishing a roadmap

Neutrinos at the IVOA, GNN common data format group, J. Schnabel, 24/01/2025



IVOA in a nutshell @ ‘f}\‘ |§/A\\\U
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https://ivoa.net/deployers/intro_to vo concepts.html
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http://ivoa.net/
http://cdsportal.u-strasbg.fr/
https://ivoa.net/deployers/intro_to_vo_concepts.html

High Energy Interest Group (HEIG)

Current developments and plans

e Started forming in 2023 from Virtual Observatory
involvement in ESCAPE project

e Includes X-Ray (Chandra), VODE-initiative (Gammaray
and neutrino) and tentatively Gravitational Waves through
various representatives

e Wiki page: VO Wiki

e Session at the November Interoperability Meeting in Malta
(agenda), asked for formal endorsement

e |VOA Note draft (Virtual Observatory and High Energy
Astrophysics) adopted as |VOA note

e Group was officially approved and started

DRAFT - please do not distribute

International
Virtual
Observatory
Alliance

Virtual Observatory and High Energy
Astrophysics

Version 0.7

IVOA Note 2024-10-23

Working Group
DM
This version
https://www.ivoa.net /documents/ VOHE-Note /20241023
Latest version
https://www.ivoa.net /documents/ VOHE-Note
Previous versions
This is the first public release
Author(s)
Mathieu Servillat and the HE group
Editor(s)
Mathieu Servillat
Version Control
Revision 499¢24b, 2024-10-23 18:54:27 +0200
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https://vodf.readthedocs.io/
https://wiki.ivoa.net/twiki/bin/view/IVOA/HEGroup
https://wiki.ivoa.net/twiki/bin/view/IVOA/InterOpNov2024CSPPlenary
https://ivoa.net/documents/Notes/VOHE/20241112/index.html

Heigh Energy Interest Group established v ... |E/A,;\\\U

il Closing remarks, Simon O’Toole, IVOA Chair é%
I ATV

Introducing the High Energy Interest Group

e Formally approved by the IVOA Executive

e Interest Group charter is available here: https://wiki.ivoa.net/twiki/bin/view/IVOA/HEGroup

Chair

Bruno Khelifi - Physicist at CNRS (laboratory APC, Paris)

Vice Chair

Janet Evans - Software Mgr for Chandra Data System (Center for Astrophysics | Harvard and
Smithsonian)

Thank you for all the hard work to start this interest group and being so active!
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The “Charter” @ ‘}.}’\; |HE/A%\\U

The group shall define requirements for the representation of high energy astrophysics data in the VO through:

« development of use cases for data discovery, access and visualization;

« identification of metadata concepts needed by high energy astrophysics data that are not currently
supported by the VO;

« contribute to updates and additions to the relevant parts of the IVOA standards framework;

« the group will provide a well identified point of contact for high energy astrophysics projects with IVOA, and
actively encourage their use of VO standards and protocols;

« the group will organize sessions focused on high energy astrophysics data at IVOA meetings.

Officially contributing experiments

¢ Chandra X-ray Observatory;

¢ XMM-Newton;

e Space-based multi-band astronomical Variable Objects Monitor (SVOM);

e High-Energy Stereoscopic System (HESS);

e Cherenkov Telescope Array Observatory (CTAO);

* KM? Neutrino Telescope (KM3NeT);

« NASA High Energy Astrophysics Science Archive Research Center (HEASARC).

Neutrinos at the IVOA, GNN common data format group, J. Schnabel, 24/01/2025 6



What does that mean for neutrinos?
Our input to the IVOA - thanks for helping to prepare it!

Do’s and don'ts in high-energy neutrino physics

Commonalities and differences with other astronomy analyses

5T,

What we do

e Point source analysis
" A. Albert et al 2021
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What we don'’t do

e Mission planning

e Nice pictures

IceCube: Observation of
high-energy neutrinos from
the Galactic plane
DOI:10.1126/science.adc9818

Fermani, P.: Status
and results from the
ANTARES and
KM3NeT-ARCA
neutrino telescopes.
DOl
10.22323/1.369.0032

High-energy neutrino data for the VO, J. Schnabel, IVOA Interop, Malta, 15/11/2024
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The note and proposed topics @ }}},{ |E/A,;\\\U

Established standards
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Relevant use cases
From the IVOA note

UC1: Re-analysing event lists

e make preselected event lists usable for additional
studies

e offer the possibility to re-process parts of the
analysis chain

UC3: Transient or variable sources

e alert sending/receiving
e reprocessing of archived alerts & follow-ups

‘\\>~. |EAU
@ -y T

UC4: Multi-wavelength and multi-messenger
science

® joint statistical analyses across the different
wavelengths
® integrating into VODF development

UC5: Extended source searches

e |ong-term and wide-angle observations

® needs different concept of “observation” than
generally followed in IVOA
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The “VOEvent-Discussion”
Answer of IVOA to transition to GCN

What is the community using?

* Currently various transient astronomy communities useRubin/LSST
+ other optical time-domain surveys — AVRO custom schema

* SCIMMA — custom AVRO with embedded schema + flexible on other

formats

* CHIME/ERB — VOEvent, but working on GCN JSON Schema

* GCN — moving towards GCN JSON Unified Schema

* IGWN - their own JSON (GCN working on translation to GCN

JSON)

* CR-Neutrino: preferring json over VOEvent due to readability

* CTAQ: VOEvent 2.0

slides by Francesca Civano

‘\\>~. |EAU
@ -y T

e Ad-hoc discussion started due to comments
in the HEIG plenary on use of VOEvent

e Outlook: trying to harmonize with GCN

e separating schema (content) from format

e to be continued ..

ACTIONS aka Road Map

* Close 2.1 with the solar system changes

* VOEvent 2.2: Add the(}spwrl serialization or create an
endorse note for it and clearly state that this is protocol
agnostic (just to check if there are no traces of the vtp)

* Discoverability with the registry
* Streaming all the data into tables
* Rubin:
* Review Rubin brokers presentations from May ‘24 Interop
* Compatibility with Rubin
* Getting in touch with the brokers (EU vs other)
* Schema:
* Need to take into account the need of the MOC/localization

probability map =~
* Specialization of the schema for specific use cases/projects
U 'galkk\_g/ith GCN about their proposed schema: can GCN reverse
ack?
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Next steps w ‘f\:\‘ FA\\U

e Setting up Roadmap to HEIG right now (parallel Update on VODF
meeting)
e 2-6 June 2025 Interoperability meeting in Maryland, e common initiative to establish data format based
USA on gammapy
® see current docs here:
— we can help to identify use cases for IVOA and put https://vodf.readthedocs.io/en/latest/
them on the roadmap e work starting with coding sprint planned for the

near future

Any thoughts?
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Input to the IVOA 1

Making data discoverable

92 EAU

® How does your project make their
data discoverable?

® Are data from your
IVOA registry?

project in the

in the IVOA
preventing or

® Are there problems
ObsCore definition
limiting 1t?

B Collections

IceCube

fi+ lceCube All-Sky Point-Source Neutrino Events Catalog (2

3 Dataverse

connection to
ERIMIEYDA  aggregators?

Q KM3NeT Open Data

https://icecube.wisc.edu/science

/data-releases/ Data Releases
https://opendata.km3net.de/ The oot dataverse Featured Releases

in icecube we've been focu

https://dataverse. harvar ed 1/de

ANTARES

+ dataProductType : ProductType
+ caliblevel ; CalibrationLevelType

ANTARES search for cosmic neutrino point sources

Neutrinos at the IVOA, GNN common data format group, J. Schnabel, 24/01/2025

17


https://icecube.wisc.edu/science/data-releases/
https://icecube.wisc.edu/science/data-releases/
https://opendata.km3net.de/

Input to the IVOA 2

Relevant data products

=AU

®¢ What data products are used 1n
your data analysis?

® Are they interoperable with data
from other projects?

@ DO you use a data model?

not really?

3ML: Common model fitting:
https://github.com/threeML/

Event lists
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On case-by-case basis
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Input to the IVOA 3 DD

Alert system

® What do you use for an alert

system?

today’s meeting

® Do you use VOevent, and if not,
can you address the issues you
see?

XML format difficult to read, focusing on GCN

nnnnnnnnnnnnnn
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Input to the IVOA 4

Follow-ups and coordination

®¢ How do you coordinate rapid
follow up observations currently?

® Are the Observing plan of your
project/mission available
externally and is there
coordination of your
project/mission among the HE
projects?

@ Are you famililar with the IVOA
ObsLocTAP protocol and ObjObsSAP
working draft of the IVOA?

nnnnnnnnnnnnnn
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