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ORPHAN GAMMA-RAY BURST (GRB) AFTERGLOWS: DEFINITION

CORE-COLLAPSE SUPERNOVA AFTERGLOW 0 > 6 = ORPHAN AFTERGLOW
= long GRBs (> 2 seconds) obs jet

Hard-to-find, faint and
slow transients
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MOTIVATIONS

PROGENITOR A » Learn more about GRB physics and their
o @ -/ -' progenitors,
- * Help constrain jet structure,
NEUTRON-STAR MERGERS | . I\/Iultl_-m_essenger analysis with
= short GRBs (< 2 seconds) gravitational waves [3].

STEP 1: CREATE A POPULATION OF ORPHAN AFTERGLOWS STEP 2: CHARACTERISE LIGHT CURVES
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STEP 3: DESIGN A MACHINE LEARNING CLASSIFIER AND CHECK ITS PERFORMANCES

Goal: implement a filter in Fink [5] to identify the best orphan afterglow candidates

TRAININ TESTING Cut = e
. features 99.99% 84 % of orphans identified
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Background events

ELASTICC data set (DESC simulation of synthetic
transient light curves for supernovae, kilonovee,
variable stars... but not for GRB afterglows!)

elasticc ' Confusion
maitrix of the
algorithm
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Simulated orphan afterglow population
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KEY TAKEAWAYS

 We developed a machine learning algorithm to identify orphan afterglows in Rubin LSST data, and it manages to

recognise 84% of our simulated orphan afterglow population and to reject almost all of the background data [6].

» Testing filter on-going with ZTF public data and soon with Rubin ComCam DP1 data release
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