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Where Are the Sources? 
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• Number of known neutrino sources increased by ∞% in last six years

IceCube, Nature 378, 6619 (2022)
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Next-Generation Prospects

• Community has heeded 
call for UHE neutrino 
observatories
• But fewer experiments 

planned for 1-100 PeV

• TAMBO bridges the gap 
between HE & UHE 
observatories
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Cosmogenic: UHECR constraints, van Vliet et al
Cosmogenic: UHECR + pure proton, Muzio et al
Astrophysical: MMA constraints, clusters, TDEs

TAMBO
Trinity 18
POEMMA30 (5 years)
GRAND 200k
BEACON 1k
PUEO (3 fl ights, 100 days)
RNO-G
RET-N 10 x 100 kW Preliminary
IceCube-Gen2 UHE

Diffuse Flux, 1:1:1 Flavor Ratio

Snowmass, JHEAP 2022
Snowmass, JHEAP 2022

https://www.sciencedirect.com/science/article/abs/pii/S2214404822000416?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2214404822000416?via%3Dihub
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Why ντ?

• Complementary flavor measurements with IceCube-style detectors
• High-purity astrophysical neutrino sample
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Energy [GeV]

IceCube, PRL 115, 081102 (2015) Fedynitch et al. arXiv:1503.00544



Developing Full Simulation

• Simplified geometry
• No treatment of τ energy losses
• Approximation of air shower physics
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• Realistic geometry
• Full treatment of τ energy losses
• Air shower simulation with CORSIKA 8

arXiv:2002.06475

Preliminary Simulation Updated Simulation

https://doi.org/10.48550/arXiv.2002.06475
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• Realistic geometry
• Full treatment of τ energy losses
• Air shower simulation with CORSIKA 8

arXiv:2002.06475

Preliminary Simulation Updated Simulation

Jeff Lazar Pavel Zhelnin

https://doi.org/10.48550/arXiv.2002.06475


Air-Shower Simulation

• CORSIKA8 tracks 
individual 
particle energies 
& arrival times

• Enables in-depth 
rate & 
reconstruction 
studies
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Expected Event Rates

• Updated simulation predicts ~3x 
higher rates!

• Expect O(1) neutrino source 
discovered per year with 5000 
modules
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Detector Research & Development

• Detector technology: either water Cherenkov or plastic scintillator
• Both well-experienced technologies!

• Special considerations for TAMBO:
• Difficulty of deploying detectors in canyon
• Cost of producing thousands of detectors
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Diyaselis Delgado



Societal Impact

• Want local community to embrace project, not just accept
• First steps: workshop with Peruvian social scientists & officials
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Summary

• TAMBO will:
• Enable the discovery of hidden neutrino sources
• Bridge gap between HE and UHE neutrino 

telescopes

• Fully-featured simulation nearing completion

• Development of prototype detectors 
underway

• Interested in joining? Contact (me or Carlos 
Argüelles) at will_thompson@g.harvard.edu, 
carguelles@g.harvard.edu
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mailto:carguelles@g.harvard.edu


Thanks for your attention!
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Taking Advantage of Tau Regeneration

• Incoming ντ can undergo several ντ  τ conversions in the Earth

• Results in higher rates than predicted by preliminary simulation

• Updated simulation handles tau regeneration via TauRunner
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J. Lazar  P. Zhelnin PoS(ICRC2023)1117
J. Lazar & P. Zhelnin PoS(ICRC2023)1117 

https://pos.sissa.it/444/1117/pdf
https://pos.sissa.it/444/1117/pdf
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