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What is gravitational microlensing

Credit: NASA's Goddard Space Flight Center/CI Lab

https://svs.gsfc.nasa.gov/20315
https://docs.google.com/file/d/1mUeQn9A642sW4hhu7FFNW0fkQaR0JoTl/preview
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Rubin will probe hidden populations
● Microlensing is a rare phenomenon
● It can detect dim or non-luminous lenses
● Rubin will be a perfect discovery engine for event detection

￼

Number of events per square degree



Target Observation Managers for Rubin microlensing

Credits: Rachel Street



Microlensing as a pioneer

Many of these technologies evolved because of 
the modern day, large-scale surveys

Anomaly detection Target prioritization
Observatory 
coordination



MOP - The Microlensing Observing Platform

Built with TOMTookit

LCO network
AEON queue
Other facilities



MOP - The Microlensing Observing Platform

● The Microlensing Observing 
Platform

● prioritizing and selecting targets, 

and submitting observing requests

● Reduced data used in 

re-prioritization

● Testing grounds for many 

technologies used by other 

Source: Kruszyńska et al. in prep.



The TVS Galactic Science OPM

● Goals: 
○ Collect and prioritize candidate 

microlensing events
○ Detect anomalous events
○ Collect follow-up data



The TVS Galactic Science OPM

● Goals: 
○ Collect and prioritize candidate 

microlensing events
○ Detect anomalous events
○ Collect follow-up data

● Follow-up can reveal that candidate 
microlensing events are another type 
of transient

● Open to the Rubin community to 
facilitate Galactic science



Rubin TVS Microlensing subgroup

● Alert brokers: 
○ Building a microlensing filter (ANTARES)
○ Building microlensing classifiers (FINK, ALeRCE)

● Simulations - microlensing and variable stars
○ Software - e.g., LightCurveLynx
○ Generating simulated datasets 

- light curves, ingestion on image level

● Coordinating observing proposals with other 
groups - CVs, …



Lessons

● What have we learned from existing alert streams and 
Rubin alerts?
○ Using existing infrastructure to test software speeds up 

the development.
○ Updating existing infrastructure (software packages, 

observing managers, etc.) reduces the time and effort required 
for development.

Credit: RubinObs/NOIRLab/SLAC/NSF/DOE/AURA



Lessons

● How do we optimize transient discovery with multi-wavelength and 
multi-messenger alert streams?
○ Collaborate with brokers - deliver expertise, software, and data to 

update their models. 
○ Use for collaborative approach to data collection, 

e.g., cross-collaboration proposals.
○ Use existing platforms to share collected data among community 

members, or build such for that purpouse.
○ One person’s trash is another person’s treasure

Credit: RubinObs/NOIRLab/SLAC/NSF/DOE/AURA



Lessons

● Are we ready for alerts from Roman and beyond?
○ I think we are, as a community.

Credit: RubinObs/NOIRLab/SLAC/NSF/DOE/AURA


