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Detection is not the same as 
understanding

Time-domain astrophysics requires 
the synthesis of information from 
multiple wavelengths and messengers

…often in real-time.
Lots of information.

INFORMATION SHARING IS KEY



TIME DOMAIN SCIENCE DEPENDS ON A NETWORK OF SOFTWARE SERVICES
Many valuable services and tools, each fulfilling key link in 

follow-up chain 
Different communities use different tools 

None are effective in isolation         ecosystem

Image credits: Rubin Obs/AURA, Gaia/ESA, LIGO/Virgo/Kagra, IceCube, ANTARES, Alerce, Fink, Lasair, MPC, Gemini, LCO, NASA/Swift

Just a sample of the services & tools available



HERMES https://hermes.lco.global

Scalable Kafka-based streaming 
service for MMA developed by 
SCIMMA.org in collaboration with 
LCO 

Hermes
Flexible new message 
service where users can 
share almost any data

Machine readable  

GUI + API submission 

CILogon Identity and Access Management 

Supports submission to GCN Classic over 
Kafka via email

http://SCIMMA.org




TARGET AND OBSERVATION MANAGER SYSTEMS (TOMS)

Software to manage all 
aspects of science 
programs 

Interface directly with 
services inc. telescopes, 
alert brokers and archives

Open-source packages:

Toolkit

SkyPortal

Black Hole TOM system by 
Maja Jobłońska, Łukasz 
Wyrzykowski, Poland
Built with TOM Toolkit



TOM TOOLKIT - NEW TOOLS FOR MMA
‣ tom_alertstreams: New app to enable TOM to listen to Kafka streams
‣ tom_classifications: Tool for comparing and visualizing alert 

classifications from brokers By Brendan Mills, UCSB
‣ tom_nonlocalized_events: New app for GW, neutrino detections





DATA SHARING BETWEEN TEAMS
Independent research teams want to share results and coordinate 

Different teams run independent systems - TOMs/SkyPortal/own software

This means many different interfaces 

Common services for sharing data lower the barrier for 
coordination





COORDINATING OBSERVATIONS

Localization regions often 
include many candidates 

Many teams observing 
those candidates can 
duplicate observations of 
some candidates while 
neglecting others 

Sharing observations helps 
to ensure a more thorough 
search for counterparts

Image credit: LIGO, GraceDB





COORDINATING OBSERVATIONS

VOObsLocTAP protocol 

ESA’s TOBY service 

http://integral.esa.int/toby



SUMMARY
▸ Many excellent tools and services for MMA 

▸ Maximize science (and lower barriers to entry) if they work as an ecosystem 

▸ Questions 

▸ Community feedback to brokers 
▸ IAM 
▸ Managing on-demand services 
▸ More responsive follow-up facilities 
▸ …


