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IceCube and real-time astrophysical neutrinos Model confidence metric

Angular distance distribution (track-like v events)

Real-time reconstruction since 2016 + Von Mises-Fisher loss for the

10
« Computationally efficient algorithms used for fast directional reconstruction *
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reconstruction of neutrino physics parameters K= m a‘:{m °3.§

« Neutrinos of astrophysical origin are rare * For the 3-dimensional case ?g_ s 05§

« Large sources of background from atmospheric muons Kis related to the mean L2 %’
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Current approach
* Low level selection
targeting one event
morphology

MC target labels for the multitask model

« Interaction-vertex/closest approach: (xy,zt)

« Trackness: Energy deposited from tracks compared to the full energy deposit
« Visible length: Length of the track or expansion of the cascade inside the detector volume
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« Deposited energy: Energy from the primary/daughters of the primary deposited inside the

« All type reconstruction - o ) ' detector volume
. Cascade Track Double-bang _++ Energy on entrance: The energy of the highest energy pseudo-particle as it enters the
* Reconstruction based Ve and neutral current Charged current T production from v, ~ detector volume
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interactions interactions .+ Direction: xy,z-vector of the direction of the particle along with an confidence metric k
q
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+ Scaling of input features . " task 25 Summarization of pulses
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Relative space time interval bias The model design is inspired by learnings from the IceCube kaggle * * * for high energy events 5 10t
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through the positional-encoder task at the same time can increase stability and reduce cascade reconstruction used by IceCube =
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as well as a learnable affine
linear transformation

parameters by sharing part of the network

Energy reconstruction
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performance

Current reconstruction

Directional reconstruction performance
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« Performance here shown for a quality selection designed for this analysis.

» These performance metrics are weighted to an astrophysical neutrino flux.

« This selection targets track-like events that are well reconstructed by the multi-task model.
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« Comparison showed for the current GFU
selection to ensure good performance of &
Likelihood based method
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GFU-like selection Up-going sky region.
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