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ALeRCE is a Chilean-led broker officially 
selected as one of the Community Brokers for 

the Vera Rubin Observatory and its Legacy 
Survey of Space and Time (LSST).

Presentation paper: Förster et al. 2021, AJ; Stamp classifier: Carrasco-Davis 
et al. 2021, AJ; Light curve classifier: Sánchez-Sáez et al. 2021, AJ



Future time domain astronomy ecosystem

Survey telescopes

Alert brokers/TOMs

Follow up telescopes

+   other  brokers/TOMs

Low-latency!



Science cases

   Transients

Progenitors of stellar explosions 
(outermost layers) & explosion 

physics (ejecta structure).

How does the Universe expand?

    Variable stars

Microlensing events, changing 
mode stellar pulsators, rapid 
reaction to eclipsing events, 

eruptive events.

How is matter distributed in 
our galaxy?

Supermassive
 black holes

Changing state AGNs, reverberation 
mapping, detection of intermediate 

mass black holes, tidal disruption 
events.

How do black holes affect the 
evolution of galaxies?

Asteroids

Near earth objects, size 
distribution, collisional or 
rotational disintegration.

How was the solar system 
formed?



ALeRCE highlights

Ingesting the ZTF alert stream since early 2019. 

Bridging ZTF - ATLAS:Collaboration with ATLAS and Lasair, building multi-stream broker

Modular pipeline in AWS, using Docker 
containers and scaling with Kubernetes.



ALeRCE classifiers
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Two machine learning classifiers: 

Stamp based (Carrasco-Davis+2021) (fraction of a sec.)

Light curve based (Sánchez-Sáez+2021) (few tens of secs.)

Confusion matrices of the ALeRCE classifiers

Stamp class.
LC class.



Vera C. Rubin architecture



ALeRCE tools and services

Web Interfaces
Jupyter 

Notebooks

TOMs

Output 
stream

(real-time follow-up)

http://alerce.science

API / Python client



ALeRCE
Explorer

https://alerce.online/
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https://alerce.online/
http://www.youtube.com/watch?v=Ab8X4VLciJc


ALeRCE
SN Hunter

https://snhunter.alerce.online
10

https://alerce.online/
http://www.youtube.com/watch?v=fogxQ2dmkLY


New features
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Simple watchlist interface. Submit list of 
targets, explore and wait for notifications.

Integration with ZTF Data Releases.
Enables outlier exploration: changing state AGN as 
outliers (Sánchez-Sáez+2021b) and study of outlier 
detection algorithms (Pérez-Carrasco, in preparation). 

https://watchlist.alerce.online

http://www.youtube.com/watch?v=WQBco3oFCIY
http://www.youtube.com/watch?v=FmO0Y5m7FoI


ALeRCE user community

12

ALeRCE tutorial workshop and LSST Enabling 
Science Broker Workshops (with              ).

Feedback from science collaborations, notebooks 
focused on science cases, 76 recordings available!

http://workshops.alerce.online/

User community from 125 countries!

Enabling spectroscopic follow-up of more than 1620 
SNe via SN Hunter and TNS reports. More than 12700 

early SNe candidates reported to TNS

http://workshops.alerce.online/


http://alerce.science/

SN Hunter
Find recent SNe

https://snhunter.alerce.online/

Explorer
Search and visualize

https://alerce.online/

Notebooks
SNe, Variable stars, AGN

Speed+Batch+Serve 
layers

LC Classifier 
15 class taxonomy

Stamp classifier
5 class taxonomy

Pipeline
Modular design

Watchlists

https://snhunter.alerce.online/
https://alerce.online/

