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Motivation
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• Galactic plane dominates the gamma-ray sky 

• Neutrinos could be created at sources or 

after cosmic-ray diffusion

• First neutrino sources from other galaxies

Fermi-Lat 12yr

IceCube Collaboration*†Science 361, 6398 147-151(2023).DOI:10.1126/science.aat2890
IceCube Collaboration*†Science 378, 6619 538-543(2023).DOI:10.1126/science.abg3395

https://www.science.org/doi/10.1126/science.aat2890
https://www.science.org/doi/10.1126/science.abg3395


IceCube
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Starting Cascades
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ns ns

Starting Cascade 
(All flavor NC or CC 𝜈𝑒 , 𝜈𝜏)

Entering 𝜇
(Likely produced in atmosphere) 
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Analysis Level Sample

• Machine learning tools for more efficient selection

• 10 years of cascade-like events

• 60,000 events 

• 30x more events than previous cascade selection

• Improved angular resolution

IceCube Collaboration*†Science 380,6652 1338-1343(2023).DOI:10.1126/science.adc9818
IceCube Collaboration, M. Huennefeld et al. PoS ICRC2021 (2021) 1065

https://www.science.org/action/doSearch?ContribAuthorRaw=
https://doi.org/10.1126/science.adc9818


Galactic Searches

• (3) diffuse models

• Fermi 𝜋0 

• (2) KRA𝛾 
• Radially dependent CR diffusion

• Fixed spectrum

• Fit for flux normalization

• (3) stacking source searches

• Supernova remnants

• Pulsar wind nebulae

• Unidentified TeV sources

Ackermann et al. The Astrophysical Journal 750, no. 1 (April 2012): 3. https://doi.org/10.1088/0004-637X/750/1/3.
Gaggero et al. The Astrophysical Journal 815, no. 2 (December 2015): L25. https://doi.org/10.1088/2041-8205/815/2/L25. 6

https://doi.org/10.1088/0004-637X/750/1/3
https://doi.org/10.1088/2041-8205/815/2/L25


Results

• Evidence for neutrino emission 

from the Galactic plane

• Global significance: 4.5σ

• 3σ significance from stacking catalogs

• Data-driven background estimation

IceCube Collaboration*†Science 380,6652 1338-1343(2023).DOI:10.1126/science.adc9818 7

https://www.science.org/action/doSearch?ContribAuthorRaw=
https://doi.org/10.1126/science.adc9818


Best Fit Flux Normalization
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All Sky Results
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New View of the Milky Way
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Conclusions

Evidence for neutrino emission from the galactic plane 

Result enabled by machine learning selection 

New questions

Follow-up analyses with IceCube tracks consistent

IceCube Collaboration PoS ICRC2023 (2023) 1046 
IceCube Collaboration PoS ICRC2023 (2023) 1008 
Photo: Yuya Makino/ NSF
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BACKUP
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All Sky Results With Spectrum
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TS Contribution
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