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Processing at SLAC

Goal is to 
generate alerts 

within 60 
seconds of 

shutter closing
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Alerts Stream to Brokers
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Alerts will be available through community alert 
brokers.

32

Alerce AMPEL ANTARES Babamul/
BOOM

Fink Lasair

Pitt/Google

SNAPS POI/Variables

Plus two 
downstream 
brokers:
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NOIRLab’s Comprehensive Time-Domain Ecosystem

We’re building an automated, end-to-end platform
Users can focus on science, not process



ANTARES Overview
● Actively processing Rubin alert stream and  

Zwicky Transient Facility public stream
● Both streams together
● Fulfilling Rubin internal “alert filtering 

service”—Rubin Community Science Team 
developing filters

● Archive of alerts
● Web portal or programmatic (API) access
● ‘Instrument’ paper: Matheson et al. 2021 

(astroph/2011.12385)

https://arxiv.org/abs/2011.12385


ANTARES Overview

● Deployed on Google Cloud Platform 
(GCP)

● Flexibility of cloud hosting enabled 
testing at scale–confident technical 
solution can process LSST rate and 
volume



ANTARES Technology

• Kubernetes-based deployment 
(containerized)

• Kafka streaming (ANTARES client 
provides a simple way to 
interact with Kafka streams to 
bring data to you)

• Google Bigtable and 
ElasticSearch database systems

• Provenance tracking
• Open source software

https://gitlab.com/nsf-noirlab/csdc/antares/antares
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ANTARES Overview

ANTARES adds value with 
contextual information 

from astronomical catalogs 
and past history



ANTARES Overview

Users can upload watch lists with 
direct notification via Slack of 

activity

For lists greater than ~1000, a 
catalog is a more efficient choice



ANTARES Science

● Key science capability is filtering of alerts
● Filters are Python code that use features 

of alerts, from the survey or from our 
annotation

● Users can contribute filters; tagged alerts 
streamed directly to them

● Can be simple (brighter than 15th mag) 
to complex (machine-learning light-curve 
shape classifiers-e.g., LAISS, Superphot)

● Operated several classifiers for the 
ELASTICC challenge

● Multi-messenger alerts automatically 
generate tags for subsequent alerts



ANTARES Science

● If you can write your algorithm, we can 
implement it now

● Filters are stored on GitLab, you control 
access and versioning

● Filter development environment on 
NOIRLab’s Data Lab or on your own 
machine with the ANTARES devkit, 
https://gitlab.com/nsf-
noirlab/csdc/antares/devkit

● General instructions, https://nsf-
noirlab.gitlab.io/csdc/antares/devkit/learn/
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Collaboration and Intgegration Tool

● Gemini Observation and Analysis of 
Targets System

● A Target and Observation Manager 
(TOM) specifically for interaction with 
NOIRLab tools and services

● Based on Las Cumbres TOM Toolkit
● TOM functionality (collaboration, 

observation triggering) as well as 
incorporation of data reduction tools

https://goats.readthedocs.io/en/latest/index.html
https://goats.readthedocs.io/en/latest/index.html
https://goats.readthedocs.io/en/latest/index.html
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Time-Domain Ecosystem
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Follow-Up Network

● Astronomical Event Observation Network
● Telescopes joined by a common set of standards 

for accessibility in triggering time-domain 
observations

● Programmable interfaces
● Includes Gemini, SOAR, Blanco (NEWFIRM  

now, DECam soon), Las Cumbres
● Rubin in-kind contributions
● time

https://lco.global/aeon/
https://lco.global/aeon/


End to End Test with Rubin Alerts

Full test of the the entire NOIRLab 
time-domain system from alert 

generation through reduced data.
All elements worked without any 

issues.  Software systems can scale.



End to End Test with Rubin Alerts

18

Spectra from Gemini and 
SOAR are reduced using 
NOIRLab pipelines

18 objects across multiple 
observatories and 
instruments

Image of spectrum



NOIRLab’s Comprehensive Time-Domain Ecosystem

Working now, try it for yourself


