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IceCube Laboratory

Data is collected here and
sent by satellite to the data
warehouse at UW—-Madison

Digital Optical
Module (DOM)

5,160 DOMs
deployed in the ice
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86 strings of DOMs,
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Introduction — Cascade Reconstructionin lceCube
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Overview

A Define Goal: Cascade Reconstruction

A Convolutional Neural Network (CNN)

A Maximum Likelihood Estimation (MLE)

A Hybrid MLE and DL reconstruction method

A Summary
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Convolutional Neural Network

A What do | know about my data? Potential Solutions:

A Physical processes are invariant in time

and space
A Convolutional Neural Network

A Coincidence between nearby digital N
(CNN) can utilize this

optical modules (DOMs) is important

(locality) _

A 3 spatial + 1 temporal dimension with
_ _ Reduce and unify dimensionality
variable size

A Strings located on approximately Transform data and use
triangular grid hexagonal convolution kernels
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Convolutional Neural Network — Data Preprocessing

Transform data to orthogonal grid Reduce dimensionality
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