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e.g., 

A Chilean-led initiative to build
a community broker for Rubin LSST

and other large etendue survey telescopes

One of selected Rubin alert brokers

Goals
● Fast classification of transients, 

variable stars and active galactic 
nuclei

● Flexibility to adapt to different 
science cases

● Enable the exploration and 
systematic study of the database

● Connect survey and follow-up 
resources in Chile and abroad



● Ingesting and processing the Zwicky Transient 
Facility (ZTF) public alert stream

● Ingesting Asteroid Terrestrial-impact Last Alert 
System (ATLAS) data as an alert stream

○ Processing is under development

Towards becoming a multistream broker

ALeRCE is preparing for Rubin operations



● Ingesting and processing the Zwicky Transient 
Facility (ZTF) public alert stream

● Ingesting Asteroid Terrestrial-impact Last Alert 
System (ATLAS) data as an alert stream

○ Processing is under development

Towards becoming a multistream broker

● Participating on the Extended LSST 
Astronomical Time-series Classification 
Challenge (ELAsTiCC)

ALeRCE is preparing for Rubin operations

https://portal.nersc.gov/cfs/lsst/DESC_TD_PUBLIC/ELASTICC/ 

https://portal.nersc.gov/cfs/lsst/DESC_TD_PUBLIC/ELASTICC/


Presentation paper (Förster+2021)

Stamp classifier (Carrasco-Davis+2021)
● Convolutional neural network
● 5 classes: SN, AGN, VS, Asteroid, Bogus
● Uses first triplet of stamps per object
● Enables fast discovery of transient candidates

Light curve classifier (Sánchez-Sáez+2021)
● Balanced hierarchical random forest
● 15 classes
● Starts from 6 detections in any band per object
● Updates after every new detection
● Involves computing up to 174 features per object

ALeRCE public real-time products from ZTF data

Illustrations: 
@wandering_astro
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>357 M detections processed
>3 B non-detections

>89 M unique objects
>85 M stamp-based classifications

>1.9 M light curve-based classifications



Access via
● Web interfaces

○ Explorer: https://alerce.online/ 
○ SN Hunter: https://snhunter.alerce.online/ 
○ Watchlist: https://watchlist.alerce.online/ 

● Python client, API, direct DB connection
● Stream (upon request)

ALeRCE public real-time products from ZTF data

Learn to use these tools!
● Use case notebooks: 

https://github.com/alercebroker/usecases  
● Workshops (videos, slides & notebooks): 

https://workshops.alerce.online/ 

https://alerce.online/
https://snhunter.alerce.online/
https://watchlist.alerce.online/
https://github.com/alercebroker/usecases
http://workshops.alerce.online/


An additional service: reporting transient candidates to the 
Transient Name Server (TNS)

● Daily use of SN Hunter to inspect objects classified 
as SN from their first stamp

ALeRCE public real-time products from ZTF data
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ZTF alerts and ZTF Data Release, access to 
other archives)
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An additional service: reporting transient candidates to the 
Transient Name Server (TNS)

● Daily use of SN Hunter to inspect objects classified 
as SN from their first stamp

○ Complement with Explorer (previous epochs in 
ZTF alerts and ZTF Data Release, access to 
other archives)

● Team examines, vetoes and reports
○ Includes finding tentative host galaxy using 

Deep Learning Identification of Galaxy Hosts 
in Transients (DELIGHT, Förster+2022) with 
PanSTARRS archival images

ALeRCE public real-time products from ZTF data

https://github.com/fforster/DELIGHT/


ALeRCE public real-time products from ZTF data
An additional service: reporting transient candidates to the 
Transient Name Server (TNS)

● TNS reports by Aug 7, 2023

We provide a pure sample of SNe 
(~2% contamination of spec-z 

classified sample)

~26% of tidal disruption events (TDEs) 
in TNS were 1st reported by ALeRCE



ALeRCE public real-time products from ZTF data
An additional service: reporting transient candidates to the 
Transient Name Server (TNS)

● Most ALeRCE TNS reports shortly after first ZTF 
detection

○ Enables prompt follow-up

SN 2021rhu / ZTF21abiuvdk

z = 0.0035
Discovery date Jul 1, 2021
+4 h ALeRCE TNS report

+13 h first spectrum (SN Ia)
+4 d third ZTF detection



ALeRCE public real-time products from ZTF data
An additional service: reporting transient candidates to the 
Transient Name Server (TNS)

● Most ALeRCE TNS reports shortly after first ZTF 
detection

○ Enables prompt follow-up

SN 2021rhu / ZTF21abiuvdk

z = 0.0035
Discovery date Jul 1, 2021
+4 h ALeRCE TNS report

+13 h first spectrum (SN Ia)
+4 d third ZTF detection

Followed up by e.g. Dhawan+2022, 
Yang+2022, Harvey+2023



● ALeRCE as an interdisciplinary, Chilean-led initiative
● Selected as a community broker for Rubin LSST
● Currently ingesting and processing the ZTF public alert stream
● Also ingesting an ATLAS stream, towards becoming a 

multi-stream broker
● Participating in DESC ELAsTiCC
● Providing classification and visualization, enabling exploration

○ All data products public in real time
○ Access via web interfaces, Python client / API, and direct 

database connection
● Helping to find early transients

○ Stamp classifier + human evaluation, aiming for purity in our 
TNS reports

○ Working towards more automatic steps
● ALeRCE products and TNS reports being cited by the community

Summary

Much more info:
ALeRCE homepage: https://alerce.science 

Explorer: https://alerce.online/ 
SN Hunter: https://snhunter.alerce.online/ 

Watchlist: https://watchlist.alerce.online/ 
Use case notebooks: https://github.com/alercebroker/usecases 

Workshops (videos, slides & notebooks): https://workshops.alerce.online/ 

From Li+2023

http://alerce.science
https://alerce.online/
https://snhunter.alerce.online/
https://watchlist.alerce.online/
https://github.com/alercebroker/usecases
http://workshops.alerce.online/
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Image stamps

Carrasco-Davis+2021
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