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Overview of this talk

● Public work, talks  & mentions 

● IceCube Upgrade & OscNext 

● Ongoing projects
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Neutrino 2022 Poster
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Rasmus Ørsøe, Low Energy Neutrino Event Reconstruction using Graph neural Networks

https://indico.kps.or.kr/event/30/contributions/785/#preview:827
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Erice 2022 Poster

Martin Ha Minh, Reconstruction of Neutrino Events in IceCube Using Graph Neural Network

https://docs.google.com/presentation/d/1ERrHb3axziyVEeP82Jt4dhSCZQBxTYIeq_aeQK_nLgo/edit#slide=id.g13fdbdf58cc_0_289
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Low Energy Reco Paper
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https://arxiv.org/abs/2209.03042
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Talks by us

● 9 Talks in international settings; ML4Astro, A3D3, GNN ML WG, Uppsala, Stockholm, NBI, etc. 

● 9 Talks (at least) in national settings; Collaboration Meetings, DFS, DPG, etc. 

● First international talk was by Andreas Søgaard 26/01/2022 at IceCube Scandinavia
○ We have since then given an international talk pr. month, on average.

The compiled list of talks is available here

https://docs.google.com/spreadsheets/d/1nA7xTI0ZE0zCMrDuQfFcK9ycj3HT4CQkTg07LaeJzN8/edit#gid=0
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NOW2022
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James Mead, Atmospheric Neutrino Oscillations in IceCube-DeepCore

https://agenda.infn.it/event/30418/contributions/170688/attachments/95734/131724/deepcore_oscillations_now2022_jvmead.pdf


2nd GraphNeT Workshop @ Garching

NOW2022

9

Fernanda Psihas, The Role of Machine Learning in Neutrino Physics

https://agenda.infn.it/event/30418/contributions/170692/attachments/95747/131755/20220905_MLforOsc_NOW2022.pdf
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Supporting IceCube Upgrade
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Collaboration Meeting, March 2021

First reco’s on initial MC sample are 
shown in this presentation

https://events.icecube.wisc.edu/event/127/contributions/7553/
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Collaboration Meeting, March 2021

First reco’s on initial MC sample are 
shown in this presentation

“Bad band” of events 

https://events.icecube.wisc.edu/event/127/contributions/7553/
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Collaboration Meeting, March 2021

First reco’s on initial MC sample are 
shown in this presentation

“Bad band” of events 

https://events.icecube.wisc.edu/event/127/contributions/7553/
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Collaboration Meeting, March 2021

A characterization of events in the “band 
band” was shown; underpinning the 
suspicion that the classical pulse 
cleaning algorithm wasn’t working right. 
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Collaboration Meeting, March 2021

A characterization of events in the “band 
band” was shown; underpinning the 
suspicion that the classical pulse 
cleaning algorithm wasn’t working right. 

Most pulses are same-pmt 
activations, in a suspicious 
pattern
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Collaboration Meeting, March 2021

A characterization of events in the “band 
band” was shown; underpinning the 
suspicion that the classical pulse 
cleaning algorithm wasn’t working right. 

Most pulses are same-pmt 
activations, in a suspicious 
pattern

Labels (physics or noise) are 
not kept by simulation chain; 
we can’t help.
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Snowmass Sprint December 2021 & Bad News

● Pulse Noise Labels added by James Mead

● First iteration on ML-driven pulsemap cleaning made 
using decision trees by Wing, quickly updated by Tania 
using a GraphSage-based GNN.

● Reconstructions are requested by us & FreeDOM
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Snowmass Sprint December 2021 & Bad News

● Producer of PMT calls; noise 
levels are expected to increase 
radically

● We are asked to produce reco’s to 
help estimate the issue 
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Snowmass Sprint December 2021 & Bad News

● Clear loss of resolution for 
low-energetic events (in the 
oscillation range!)

● Perhaps using GraphNeT 
models to pulse clean could 
get rid of the extra noise?
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In the ballpark of what 
IceCube has currently
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Supporting IceCube Upgrade

● Whole project has slowed down

● We are still missing “last mile delivery” of models

● Will continue support in case new needs arise
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Supporting oscNext
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Supporting oscNext
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https://arxiv.org/pdf/2209.03042.pdf

● The 21 csv files produced as part of the 
robustness study have been used by 
several people in oscNext for other 
things

● Interpolation between generated 
sets with NN’s

● Other systematic studies
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Supporting oscNext
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https://arxiv.org/pdf/2209.03042.pdf

● We’ve provided reco’s to help debug the 
highstat analysis

● Impact of birefringence on p-values 
determines our involvement in final 
analysis
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● Get at least 1 GNN into the high stats sample

● Continue to tinker with a level2+dc → analysis event selection using GraphNeT (ideal MSc project)
○ But purely in MC 
○ Quantify MC/Data agreement

● Repeat event selection if nominal becomes birefringent

Supporting oscNext
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Ongoing projects
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Ongoing projects in IceCube

High Energy

Northern Tracks

Martin Ha Minh, Rasmus Ørsøe

Cosmic Rays

(Paras Koundal)

Super Novae

(Jakob Beise)

GEN-2

(Sofia Athanasiadou)

Misc

Kunal Deoskar

Aske Rosted

Low Energy

Oscillations

Rasmus Ørsøe, Andreas Søgaard, 

Philipp Eller, Tim Guggenmos, Kaare Iversen* 

Stopped Muons

Leon Bozianu*

Misc

Morten Holm

Peter Andresen

Simon Debes

Andreas Jørgensen

Moust Holmes

* = No longer in IceCube

() = Software not fully in GraphNeT
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Thank you for listening!

MSc/BSc thesis on IceCube ML is available here

icecube/graphnet 29

https://drive.google.com/drive/folders/1YGMd1cTIuC-4iQwsPDIWCKPlFAlsBwui
https://github.com/icecube/graphnet

