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The IceCube Upgrade Detector: New tools for Upgrade physics:
The IceCube Upgrade is an extension of the existing IceCube * Noise Cleaning: The Upgrade modules have more channels and an increased
detector and will be deployed in 2025-26. It features: number of unwanted noise hits. Using GraphNeT [1], we train a Graph Neural

Network (GNN) model to reject such noise pulses. It removes >95% of noise while

* Seven new strings within the DeepCore volume . . .
keeping about 95% of the signal hits.

 New optical module types (multi-PMT devices)
e New calibration hardware * Event Reconstruction: A similar GNN is used on the cleaned data to predict

. Denser module spacing of about 20 m horizontally and 3 m analysis observables: energy, zenith angle, and track vs. cascade classification
(PID). The plots below show the reconstruction performance for neutrinos of all

flavors, with energies between 1-500 GeV. Our primary signal region is at 25 GeV.
1.0

| =—— Median —— Median
central 68% central 68%

vertically, compared to 40-70 m horizontally and 7 m vertically
In DeepCore
* |n total more than triple the number of PMT channels with

respect to the current IceCube detector configuration

'; 102 -
The Upgrade will significantly enhance IceCube’s GeV capabilities. & 2
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Analysis Techniques:
.« L : Least track-like Intermediate Most track-like
Event.sample & analys!s hlstogram. The simulated event sample (~50% vy, cc purity) (70% vy, cc purity) (97% vy, cc purity) 5000
contains 315,000 neutrinos using 3 years of the Upgrade. The 0.0 ] _
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analysis is performed using histograms binned in energy, cos(zen), 0.9 4000 ©
and PID. The varying oscillation baselines are given by cos(zen). = >
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e Systematic Uncertainties: The sensitivities include a full set of - *
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Expected performance with the IceCube Upgrade:
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