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IceCube Working Groups

This presentation -> Diffuse

Link to working group pages
https://wiki.icecube.wisc.edu/index.php/Main_Page 
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https://wiki.icecube.wisc.edu/index.php/Main_Page


Diffuse Working Group Information
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Brian Clark

Working Group Information
● Diffuse Wiki
● Slack Channel: #diffuse
● Mailing List: diffuse-atmos@icecube.wisc.edu

Claudio Kopper

Conveners

Technical-Lead
Max Meier

https://wiki.icecube.wisc.edu/index.php/Diffuse_Cosmic_and_Atmospheric_Neutrinos
http://lists.icecube.wisc.edu/mailman/listinfo/diffuse-atmos


Diffuse Working Group Information

Wednesday weekly meetings [Central Time (Madison Time)]

● A Slot (9:00 AM) 
● B Slot (4:30 PM)
● C Slot (12:00 AM)
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https://wiki.icecube.wisc.edu/index.php/Diffuse_Phone_Meetings


Diffuse Overview

● Measures astrophysical and atmospheric neutrino fluxes from the entire sky
● Measurements of the atmospheric and astrophysical spectrum from TeV to EeV
● Particle physics measurements: cross-section and inelasticity
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Science Goals

● Astrophysical Source Properties
○ Measurement of Energy Spectrum

● Long-distance Neutrino Propagation
○ Flavor Measurements

● Neutrino/Nucleon and P-P Interactions
● Cross-Sections
● See Lu’s talk Thursday for more information on diffuse physics
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https://events.icecube.wisc.edu/event/190/contributions/10204/


Diffuse Physics Analyses

Diffuse Astrophysical Neutrino Flux
● Flux measurement (9.5 Year Northern Track)
● Astrophysical Neutrino Flavor Ratio

Atmospheric Neutrinos
● Measurement of atmospheric neutrino flux
● Seasonal Variations (Also Cosmic Ray WG)

Cosmogenic Neutrino Flux
● Limit on Extremely-High-Energy Neutrino Flux

Particle Physics
● Glashow Resonance (6.3 PeV)
● Inelasticity: Ratio of hadronic cascade to total neutrino 

energy
● Cross-Section: Neutrino-nucleon interaction 

cross-section measurement
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https://iopscience.iop.org/article/10.3847/1538-4357/ac4d29
https://arxiv.org/pdf/1502.03376
https://arxiv.org/pdf/1807.01820
https://arxiv.org/pdf/2110.15051
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.99.032004
https://www.nature.com/articles/nature24459


Diffuse Astrophysical Neutrino Flux (2014)
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Diffuse Event Selections

● Selecting events for physics 
analyses (See Zoe’s Talk 
Wednesday)

Event Selections in Diffuse

● HESE (High-Energy Starting Events)
● MESE (Medium Energy Starting Events)
● Northern Tracks
● ESTES (Enhanced Starting Track)
● PEPE (PeV Energy Partially Contained Events)
● Combined Selection: GlobalFit

ESTES Starting Event
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https://events.icecube.wisc.edu/event/190/contributions/10195/
https://arxiv.org/pdf/2402.18026


Recent Results - ESTES
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Event Selection

https://arxiv.org/pdf/2402.18026


Recent Results - ESTES
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Diffuse Astrophysical Flux Measurement

https://arxiv.org/pdf/2402.18026


Recent Results

12EHE NextGen MESE + GlobalFit

https://user-web.icecube.wisc.edu/~mmeier/EHENextGen/


Technical Information

Diffuse Technical Wiki

Simulation
● Snowstorm MC: Monte Carlo varied over 

nuisance parameters
Reconstruction:
● Reconstructing event energy and direction

Fitting Tools:
● NNMFit: Software package for performing 

diffuse fits
○ Forward-folding fits using binned likelihoods

13

https://wiki.icecube.wisc.edu/index.php/Diffuse_Technical
https://wiki.icecube.wisc.edu/index.php/SnowStorm_MC
https://user-web.icecube.wisc.edu/~rnaab/GlobalFit/NNMFit/docs_beta/


Doing a Physics Analysis in Diffuse

Ongoing physics analyses: Link

Overall Analysis Process:

● Present Analysis Idea
● WG Reviewer
● Collaboration Review
● Unblinding Request

○ Need completed reviews, up-to-date wiki, code on github
○ Need working group and collaboration approval

● Present Results
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https://wiki.icecube.wisc.edu/index.php/Diffuse_Cosmic_and_Atmospheric_Neutrinos#Ongoing_analyses


Extra Information
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(2022)
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Systematic Parameter Descriptions
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Glashow Resonance
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