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November 13, 2018. A Tuesday…. 

Presentation outline:

• Multi-wavelength astronomy
• Time-domain astronomy
• Coordinating observations: the old way
• Time-domain multi-messenger (astro)physics
• Observing schedules & visibility info
• Standardisation à VO 
• Coordinating observations: the new way
• Conclusions
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Dark Nebula Dim, young star Our Sun Globular Cluster

CMB Accretion
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Explosions
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The electro-magnetic (EM) universe
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Why multi-wavelength?
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Why multi-wavelength?
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Why multi-wavelength?
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That’s why!
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That’s why!

Andromeda –
M31
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e.g., Middleton et al. 2017, New Astronomy Reviews

Time-Domain multi-wavelength (EM) astronomy

Increasing interest to      
simultaneously observe                 

same target at                         
different wavelengths at             

various time scales

Ø Some numbers:
• INTEGRAL: ~10% of observations 

are coordinated with other 
observatories

• XMM-Newton: ~12%  (e.g., 
NuSTAR, HST, Chandra, VLT, Swift)

• NuSTAR: 30%
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Time-domain multi-wavelength? Need coordination!
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Coordination in the old days - example

June 2015:
V404 Cygni / GS2023+338 

“Wake-up” of black-hole 
binary transient after 26 

years being dormant

8−10 M¤ BH + ~0.6 M¤ K-giant 
Orbital period  ~6.5 days

Closest black-hole binary @ 2.4 kpc
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Coordination in the old days - example
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Coordination in the old days - example

Ad-hoc, manual, multi-wavelength coordination campaign 
during the 2015 outburst of V404 Cygni

(Credit: Tom Marsh, 
University of Warwick, UK) 
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Multi-λ: ~19 orders of magnitude 
from 150 Mhz to 10 TeV

  

(Kimura et al. 
Nature, 2016)

June 15 June 29

Coordination in the old days - example

2015
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Coordination in the old days - example

Gandhi et al. 2017, Nature Astronomy

uh-oh…
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1010 scientists working together…

Ø ~20 ground- and space-based observatories

22 September 2017
IceCube high-energy 

neutrino event:
IceCube-170922A
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Aartsen et al. 2018, Science

IceCube-170922A 
= 

flaring g-ray blazar 
TXS 0506+056

1010 scientists working together…
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Gravitational waves and gamma-rays…

17 August 2017:
GW170817 

GRB180817A



ESA UNCLASSIFIED - For Official Use ADASS XXVIII | Erik Kuulkers | College Park, MD | 11-15 Nov 2018 | Slide  21

If it is not enough…

Ø ~70 ground- and space-based observatories

Worse: 3676 scientists working together…
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Buzzword…

time-domain
+

=
time-domain multi-messenger (astro)physics

Requires improved coordination!
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Coordination starts with basic needs…

Observing schedule (past, current, future):
Facility/instrument – time period – target

Target visibility:
Target – facility/instrument – time period

Ø Nowadays, many ground- and space based 
observatories provide tools + web info

… but …
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Observing schedule today - examples
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Target visibility today - examples
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But:
Formats change...X Machine parsing of web pages 

= tricky and prone to errors
à can lead to significant
maintenance effort 

for small changes

~10 years ago, a dream: one calendar – utopia?

mySpaceCal.com
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Can we do better?

Virtual Observatory 
protocols

• Standardise the input parameter 
• Standardise the output 

information and format

Ø Yes, we can

1. All observatories provide observing schedules (also?) in standard format
2. Same for target visibilities
3. [Collaborative tools to share information efficiently]

1 & 2 à automatically retrievable: TOOLS à SERVICES
§ But: need to agree common basic terminology for time stamps, target, 

coordinates, etc.
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Ø ObjVisSAP - http://www.ivoa.net/documents/ObjVisSAP/

Ø ObsLocTAP - http://www.ivoa.net/documents/ObsLocTAP/

Yes, we can

Virtual Observatory 
protocols

• Standardise the input parameter 
• Standardise the output 

information and format

Use ObsTap as existing standard 

Currently under consideration by VO consortium
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Yes, we can

à User: build tool to compile and display
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Hello world - VOVisObs Workshop

• 21 September 2018 @ ESA/ESAC, Spain:
Discuss details VO protocols & prototypes & operational services

Ø 29 participants @ ESAC
Ø 35 participants by video
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Ø Yes, we can… we may need a new forum?

§ SciApp: a collaboration application, based on web mobile technologies, designed to 
facilitate management of observation campaigns, writing of articles and general exchange 
of knowledge in a specific area – beta developed at ESA/ESAC

https://sciapp.esac.esa.int

Can we do even more better?

• Simple, intuitive, easy-to-read 
interface

• Target visibility checks 
• Visibility checker
• Image and data storage and exchange 
• Real-time access to alerts
• Basic data visualization, e.g., light 

curves 

• Virtual Observatory compliant 
• Easy access to database results, e.g,., 

Vizier, NED, SDSS, 6DF, Catalina, ...
• Database of candidates and 

publications 
• Skill database of all people registered  
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Collaboration application - SciApp
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Conclusions
Ø One format fits all?
§ Short-term (+ mid- & long-term) schedules in standard format
§ Visibility (output) in standard format
§ Interface with explicitly machine readable information
In order to work: need ground- and space based facilities onboard!

Ø Synergy / coordination forum?
§ Collaboration application à SciApp?

• Simple, intuitive, easy-to-read interface
• Image and data storage and exchange 
• Build-in visibility checker & observation schedules

Needs further development/maintenance… Volunteers?
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Thank you
ADASS XXVIII


