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Introduction
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Since 2016, IceCube sends alerts of astrophysical neutrino candidates In real-time
for track-like events (Uﬂ)

» v_are challenging to identify and reconstruct in IceCube

» But:Astrophysical signalness of v_is close to 100% due to negligible

atmospheric background and
they have good directionality
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Amundsen—Scott South
Pole Station, Antarctica
A National Science Foundation
managed research facility

lceCube Laboratory 86 strings of DOMs,

set 125 meters apart
Data is collected here and P

sent by satellite to the data
warehouse at UW—-Madison
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Combining Maximum-Likelihood with Deep Learning

Hypothesis Event-Generator
f 5 I —>(t ‘ é’) Starting from a Cascade sample: DNNCascades [3]
- : H ; .
Expectation A 9p l Select v_using two BDTs

v_Selection & Performance

Update
hypothesis

* BDT Inputs: observables from 2-cascade reconstruction

Separate v_from single cascades  Separate v from track-like events
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Exploit available domain knowledge and symmetries o
10 IceCube Work in Progress IceCube Work in Progress
* Model high-dimensional probability density functions (PDFs) via neural " " BT Senre . e " TBOT Qoo . o
networks
* Directly incorporating information and symmetries into network architecture Goal: 90% "
* Improves interpretability and allows extrapolation along symmetries oat. o Lz punty | |
Background mostly other astrophysical neutrinos
DOM, ! Per DOM inputs: : : 0
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High-energy v_can be reconstructed via 2-cascade composite hypothesis g ~ | &,
=»1_interaction vertex and 7-lepton decay vertex separated by tau length L 0 g ) -
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Vertex Energy 2 ———S(E) * lceCube’s realtime alerts can be enhanced by adding a dedicated v/_ stream
2 cascades S; separated by tau length L o — -+ S5,(E,) _ _ _
O * Adds O(1) alerts per year with near 100% astrophysical signalness
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