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Introduction

® Multi-messenger astronomy is here:

e Scientists require, more and more, coordinated

multi-wavelength observations.

* Increasing interest to simultaneously observe the same target at
different wavelengths. Example use cases:

Simultaneous Multiwavelength Astronomy

 X-ray binary ToOs — Parameter Space
———— T ——

108

* Gaia transients
 Optical & radio transients
e TDEs

* GW & neutrino follow-up

X-ray binary discs/jets

Gamma Ray Bursts and Afterglows

Correlated Timescales

AGN jets

Middelton et al. 2017

A. Ibarra | ADASS XXX - Granada - SPAIN | 12/11/2020 | Slide 2

ESA UNCLASSIFIED - Releasable to the Public European Space Agency



.LIGO Hanford

o
o
L1

°
LIGO Livingston 88

» ~70 ground- and space-based observatories
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X-ray evolution of V404 Cygni leading to outburst peak.
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Gandhi et al. 2017, Nature Astronomy
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XMM-Newton coordinated observations

® Demand for coordinated

O bse rvations iS inC reaSi ng . 4200.? 2|00-1-| 20|05|20|06 ,2097 |200|8 2|00§Il 2|010 20|'|1|20I12 |201|3 I201|-1- 2|015I 2|01E'>| 2?1?"20'18 |201|9 |202|0 7
: 396 x NUSTAR -

- 107 x HST i

- 86 x INTEGRAL )

> C 63 x Chandra ]

® Some observatory numbers: ¢ . % X WLT E
[ - X Wi 7

«  NuSTAR: 30% of the observations & [ 51 x Ground ]
are coordinated with other g : 19 x Suzaku -

. S L 18 x MAGIC }

observatories. 2 2f 181 ith other missions II ]

*  XMM-Newton: ~12% coordinated £ (<150bs) i ]
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Courtesy J.-U. Ness
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Need For Improved Methods

 Recent workshops have discussed this issue: iz Poving the ey o Simaieos

Multl-Wavelength Astronomy
Workzhop- @ — 17 [July 205 Leiden, fhe Metheriznds

 Paving the Way to Simultaneous Multi-
Wavelength Astronomy (Leiden: July 13,
2015)

White paper: (arXiv/1709.03520v3)

 Astrophysics Mission Synergy Workshop
(Caltech: March 31, 2017)

 Planning ESO observations of future
gravitational wave events (Garching:
January 31 2018)

* Kavli-IAU Workshop: International co- ;
ordination of multi-messenger transient ===
observations in the 2020s and beyond

. International Coordination of Multi-Messenger Transie
nt Observations in the 2020s and Beyond:

Kavli-lIAU White Paper

Kavli-IAU Worksh
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Observations Life cycle

. - SChedUIe @

Aborted

e Check target visibility

Check performed or
planned observations of
same target
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https://arxiv.org/abs/2007.05546
https://arxiv.org/abs/2007.05546
https://arxiv.org/abs/2007.05546
https://arxiv.org/abs/2007.05546

The information is out there

All information needed to plan an observation (via AO or ToO) is currently in
facilities own web pages.

\I\ 5\‘O\\\,(‘C:I bSe rv 3 t/o
<& Qe‘(\s“ A BUT info 1S
Co
Jerm
Instrument Short-ter, Lond tcm\e
Info SChedye sche

This information is usually shown in a web page statically and is only
accessible trough forms that have to be manually filled in.
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Observations Life cycle

. - SChedUIe @

Aborted

e Check target visibility

Check performed or
planned observations of
same target

— Services common terminology?
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Minimum common information

International Virtual Observatory
Alliance

* Object Visibility periods
 Object Visibility protocol
- ObjVisSAP to standardize the

IVOA Working Draft

IVOA Documents

IVOA Working Draft 14 May 2020

InterestWorking Grou
‘http /s

- ip/lwww Vo nettwikibin/view/IVOA/IvoaDAL
Author(:
Aitor Ibarra, Richard Saxton, Jesus Salgado, Matthias Ehle, Janet Evans, Carlos Gabriel, James Dempsey,
Maria Diaz Trigo, Yue Huang, Jaime Kennea, Mark Kettenis, Peter Kretschmar, Erik Kuulkers, Uwe Lammers,

Giorgio Matt, Bruno Merin, Marco Molinaro, Jan-Uwe Ness, Julian Osborne, Emma de Ofa Wilhelmi, Edward
J. Salbol, Emilio Salazar, Celia Sanchez, Gregory Sivakoff, Lian Tao, Aaron Tohuvavohu, Bill Workman

Editor(s):
Aitor Ibarra, Richard Saxton, Jesus Salgado

visibility periods that all facilities .

The Object Visibilty Smple Access Protocol OBVIsSAP) is an [VOA Data Access prolocol uhich defnes he standard for

retrieving object constraint.free visibiity time intervals through a uniform interface within the VO framework for
ObjoctCoordinatas o bo absarved by a given Astionoical Obsenvalory. The GBVISSAP sorvices can bo regitered in an
IVOA Registry of Resources using the VOResource (Plante, Benson, et al. 2018), Extension standard, having a unique
n Resourceldentifier (Demleitner, y otros 2016) in the registry. The ObjVisSAP interface is meant to be reasonably simple to

be implemented by service providers. A basic query will be done infroducing a set of sky coordinates and a given fime
period (optional). The service returns a list of consraint-free visibilty time intervals formatied as VOTable. Thus, an
implementation of the service may support additional search parameters (some of which may be custom to that particular
service) to more finely control the selection of the visibiity periods. The specification also describes how the search on
extra parameters has to be done.

Status of this document
This is an IVOA Working Draft for review by IVOA members and other interested parties.

Itis a draft document and may be updated, replaced, or obsoleted by other documents at any time It is inappropriate to
use IVOA Working Drafts as reference materials or to cite them as other than "work in progress”

International Virtual Observatory
Alliance

IVOA Documents
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e (Observation Locator
* Observation Locator Protocol
® Obs LOCTAP to Simplify the I\\//:jis;l;soedRecommendallonO70ctober2020

\nieresl/Workmu Group:

WWiV0R.

wiki/bin/view/IVOA/lvoaDaf

Autho r( ):
Aitor Ibarra, Jesus Salgado, Matthias Ehle, Carlos Gabriel, James Dempsey, Markus Demleitner, Maria Diaz

Trigo, Karl Foster, Jaime Kennea, Mark Kettenis, Peter Kretschmar, Erik Kuulkers, Giorgio Matt, Bruno
Merin, Marco Molinaro, Jan-Uwe Ness, Julian Osborne, Emma de Ofia Wilhelmi, Edward J. Salbol, Emilio
Salazar, Cella Sanchez, Richard Saxton, Gregory Sivakoff, Lian Tao, Aaron Tohuvavohu, Bill Workman

Editor(s):
Jesiis Salgado, Aitor Ibarra

planned observations.

The Observation Locator Table Access Protocol (ObsLocTAP) defines a data model for scheduled observations and a
method to run queries over compliant data, using several Virtual Observatory technologies. The data model builds on the
ObsCore data model, removing elements associated to datasets access. not present during the planification phase. In
this way, present standard is focused on the access to metadata related to the planning of a certain observatory, more
than in the access to the scientifc data products. Also, the data model will be focused on observation planification
discovery, what is very useful information for multiwavelength coordination observations, re-plannig information
propagation, follow-up of Targets of Opportunity alerts, preparation of proposals, etc. As with ObsCore, a serialisation into
a relational table is defined, which allows users to run complex queries using the IVOA Table Access Protocol. The
ocument oo proScries how i Fog/ter and dESCoves ODSLOCTAP Servicos

Status of this document
This is an IVOA Proposed Recommendation made available for public review.

Itis appropriate to reference this document only as a recommended standard that is under review and which may be
changed before itis accepted as a full recommendation
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Engaging the community
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Engaging the community

 Observatory protocols workshop @ ESAC/ESA (21st September
2018)

 More than 50 participants
« More than 40 observatories represented

e Comments and suggestions implemented in the IVOA
documents

* Several facilities implements the current version of the protocols:
« XMM-Newton, Integral, Gaia, Chandra, NuSTAR

* Demonstrator workshop @ Videocon (18t & 28% September 2020)
 Two sessions with more than 20 participants each
 Goal:

* To report about the status of the VO protocols and to
receive feedback on the proposed standards

 To report about the implementation of these two protocols
carried out by NuSTAR mission.
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The NuSTAR and the NOT real-time case s ECSa

 Karl Foster (NuUSTAR) reported during the demonstrator workshop his
experience during the ObjVisSAP and the ObsLocTAP
implementation.

 Both protocols were implemented following the implementation guides
from:

https://www.cosmos.esa.int/web/vovisobs _protocols/home

e  Summary:
“It is complex but not complicated”

* Peter Sorensen (Nordic Optical Telescope) implemented the
ObjVisSAP protocol right after the first session of the demonstrator
workshop!!
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Implementation guides

 Object Visibility Service
 Emilio Salazar has developed a basic ObjVisSAP web service
(REST) compliant using python+Django that can be
downloaded from the following github repository

https://aithub.com/emiliosalazardonate/visibility-service/blob/master/README.md

e Observation Locator Service

 Detailed instructions of how to install a TAP (Table Access
Protocol) server and configure it.

* In case you are familiar with Docker technologies, Jesus
Salgado has created a dockerized instance with two Docker
containers: One with a PosgresSQL/pgsphere with the
ivoa.obsplan table and a second one with TAP server. They can

be downloaded from:
https://hub.docker.com/r/jsalgadodocker/postgres9.5-pgsphere-obsplan

https://hub.docker.com/r/jsalgadodocker/tapserver
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https://www.cosmos.esa.int/web/vovisobs_protocols/home

Kavli-lIAU White Paper

 The workshop was focused on the importance of international
coordination in the multi-messenger area.

 The outcome of this workshop was a White Paper with a
summary of the discussions that took place and the resulting

recommendations for how to fulfil the full scientific potential in the
2020s and beyond.

 In particular, in section Telescope Coordination says:

 Telescope Coordination Recommendation 1:

We recommend the IAU endorse a common
format for all observatories to report previous
and planned observations, namely the
standard developed by the IVOA
(ObsLocTAP)
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https://github.com/emiliosalazardonate/visibility-service/blob/master/README.md
https://hub.docker.com/r/jsalgadodocker/postgres9.5-pgsphere-obsplan
https://hub.docker.com/r/jsalgadodocker/tapserver%EF%BB%BF
https://hub.docker.com/r/jsalgadodocker/tapserver%EF%BB%BF
https://hub.docker.com/r/jsalgadodocker/tapserver%EF%BB%BF
https://hub.docker.com/r/jsalgadodocker/tapserver%EF%BB%BF
https://hub.docker.com/r/jsalgadodocker/tapserver%EF%BB%BF

Client implementation example

« ESAC (Emilio Salazar) has developed a web application where we
can visualize all the astronomy facilities that currently implements
the ObjVisSAP and ObsLocTAP protocols.

®| Tool for Observation vis

< C A Notsecure | integralesa.int/toby/ a %« @ :

TOOL FOR OBSERVATION VISIBILITY AND SCHEDULE
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http://integral.esa.int/toby/
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Conclusions

* ObsLocTAP has been proposed for recommendation to the IVOA

* ODbjVisSAP is in working draft state and it will be proposed for
recommendation to the IVOA soon.

* Implementation guides and code examples can be found at:
https://www.cosmos.esa.int/web/vovisobs_protocols/implementation-guides

Do not hesitate to contact me (
aibarra@sciops.esa.int) or Jan-Uwe Ness
(juness@sciops.esa.int) if you have any

question or doubt about the protocols.
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