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Laher+2017, arXiv:1708.01584

ZTF: 10^5 alerts per night

LSST: 10^7





LSST Science Book



Time Domain Ecosystem

• Alert generators: difference imaging, 

real/bogus classification, moving 

object assessment 

• Brokers: manage the alert flow, 

winnowing down to the most 

interesting lot 

➢ characterize alerts automatically

➢ distribute to interested parties  

➢ can interface with target and 

observation managers (TOMs) 

to trigger rapid follow-up of 

transient alerts
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ANTARES DOES

• ingest alerts generated outside 
ANTARES

• annotate alerts with their history 
and external contextual data from 
associated astro-object

• derive features for the alert & 
compare against the ‘Touchstone’ 

• filter/rank the alerts

• distribute novel alerts, while the 
rest are stored with their added 
values in the LADB

ANTARES DOES NOT

• perform difference imaging 
and identification of sources 
on images

• real-bogus assessment of the 
source

• moving object identification

• follow-up coordination 

10 million / night

100 / night



Science Use Cases

Transients on Demand

Pan-STARRS Type Ia Supernovae, Jones et al. 2018

• Common transients 

don’t all need follow up

• Targeted/scheduled 

programs can get 

transients as needed
• Filters can be flexibly 

scheduled to 

accommodate a 

variety of needs



Science Use Cases

Nuclear Activity: AGN and TDEs

• Identify by location 

(currently using Van 

Velzen criteria)

• Multiwavelength 

catalogs can help 
distinguish AGN from 

TDE

• Multiwavelength 

variability would be 

useful



Science Use Cases

Known Solar System Objects

Comet 29P, image credit: Damian Peach

• New Solar System objects 

are on-project task

• Known Solar System 

objects flagged in the 

alert stream can be 
redirected to a moving-

object broker

• Already doing this with 

ZTF stream and NAU 

(SNAPS) team
• Filter on streaked sources





Science Use Cases

Watchlists

• Users upload csv file

• Direct notification when 

your object of interest 

alerts

• Slack configuration 
controls intrusiveness of 

notifications

• Watch known galaxy 

lenses and recurrent 

novae.



PRELIMINARY RESULTS FROM OUR TEAM



WE WANT TO DO MORE



Enabling Multi-Messenger Astronomy

• Automatic retrieval of 

LIGO/Virgo skymaps

• Associate all subsequent 
alerts within recent 

skymaps
• Filter using distance and 

other features
LIGO/Virgo Gracedb



Machine learning

RAPID: A deep learning classifier

RAPID classifier identifying ZTF18abxftqm as TDE, Muthakrishna et al. 2019



Anomaly detection filters based on

Probability density function models

SNIa

AGNs

Based on 
SDSS data 

(Sako+2018)

Statistic learning



Data Products

• Output three ways

• Web portal

• Slack Channel 

(antares-

noao.slack.com)
• Kafka streams (Python 

API; could be full 

stream, if resources 

allow)

• Archive

• Longer timescale analysis

• Communication with downstream systems

• Brokers/TOMs

• Incorporate features as requested by community to enable follow up



Real-time alert 
filtering

Long-term alert 
exploration

Broker Science platform





ANTARES AND YOU…







DEMOS @ AAS 235

Please join us for a demo at our 

booth if you want to know:

• how to connect to ANTARES streams (via API or TOM)

• how to write your own filter

Pre-requisite:

• Register at ANTARES: https://antares.noao.edu/accounts/register/

• Register at DataLab: 
https://datalab.noao.edu/help/register.php?qa=register


