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Time domain science depends on a network of software services
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follow-up chain
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Target and Observation Manager Systems

Software to manage all aspects 
of science programs

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

Open-source packages available:

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

Toolkit

SkyPortal

https://docs.google.com/file/d/1j_C-A97hVHf2GYOcsuIc0w77tNMowN__/preview


● tom_alertstreams: New app to enable TOM to listen to Kafka streams
● tom_classifications: Tool for comparing and visualizing alert classifications from 

brokers
● tom_nonlocalizedevents: New app for GW, neutrino detections

TOM Toolkit - New Tools for Alert Based Science



tom_alertstreams

New app to enable TOM to listen to Kafka streams

ALERT_STREAMS = [
{

        'ACTIVE': True,
        'NAME': 'tom_alertstreams.alertstreams.gcn.GCNClassicAlertStream',
        'OPTIONS': {
                'GCN_CLASSIC_CLIENT_ID': os.getenv('GCN_CLASSIC_CLIENT_ID', None),
            'GCN_CLASSIC_CLIENT_SECRET': os.getenv('GCN_CLASSIC_CLIENT_SECRET', None),
            'DOMAIN': 'gcn.nasa.gov',  # optional, defaults to 'gcn.nasa.gov'
            'CONFIG': { … },
            'TOPIC_HANDLERS': {
                'gcn.classic.text.LVC_INITIAL': 'tom_alertstreams.alertstreams.alertstream.alert_logger',
                'gcn.classic.text.LVC_PRELIMINARY': 'tom_alertstreams.alertstreams.alertstream.alert_logger',
                'gcn.classic.text.LVC_RETRACTION': 'tom_alertstreams.alertstreams.alertstream.alert_logger',
            },
        },
    }
]



tom_classifications By Brendan Mills, UCSB

Tools for comparing and visualizing alert 
classifications from different brokers

Fink broker 
confidence in 
classification 
categories



Non-localized events

Image credit: LIGO, GraceDB

Support for events with 
extended localization regions, 
often include many candidates

Synthesize data from many 
observers

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

https://docs.google.com/file/d/1eccEH6stLXoUso3_JLyqPT77Xr7Oi3Rs/preview


Data sharing between teams

Independent research teams want to share results and coordinate
Different teams run independent TOMs/Skyportal/own software

This means many different interfaces!
⇒ Common services for sharing data 
lower the barrier for coordination



Hermes

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

Flexible new message 
service where users can 
share almost any data 

Hermes

https://hermes.lco.global

Machine readable

GUI + API submission

Supports submission to GCN 
Classic over Kafka via email

This material is based upon work supported by the National Science Foundation under Grant No. AST-2311355

https://hermes.lco.global


Coordinating Observations

Treasuremap.space
By Samuel Wyatt, Aaron 
Tohuvavohu, et al.

Enables surveys and observers to 
share observation pointings

GUI + API

This material is based upon work supported 
by the National Science Foundation under 
Grant No. AST-2308113

https://docs.google.com/file/d/1N3lnwYr6fFDmg4W0ODxoA1QiutaWRlFL/preview


Observatory Control System

● Observation 
Submission Portal

● Configuration 
Database

● Adaptive Scheduler 
for telescope time

● Science Data Archive
● Downtime Database

observatorycontrolsystem.github.io

compatible



Observatories Workshop at LSST@Europe V

Hands-on workshop for observatories interested in enabling Time Domain 
Astrophysics with AEON-compatible flexible observing modes and software tools

Sept 23-24, 2023

Co-located with LSST@Europe V 
in Poreč, Croatia

Image credit: Hotel Parentium / LSST@Europe V



Summary

A suite of open-source tools and services to enable alert-driven observing 
programs and data sharing.

Come talk to our team if you’d like to learn more!

Toolkit

https://tom-toolkit.readthedocs.io/

Hermes

https://hermes.lco.global/

TreasureMap
https://treasuremap.space/

OpenOCS
https://observatorycontrolsystem.github.io
/



Extra Slides



https://docs.google.com/file/d/1E5hCqHPvLr6u9cWj5a5stXNkorhEP9Ro/preview


TOM to TOM data sharing via Hermes

https://docs.google.com/file/d/17WXqynVg37Vkvy2EdbgdajHIo91vua1M/preview

