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Ackermann et al, arXiv:2203.08096

High-Energy and Ultra-High-Energy Neutrinos
A Snowmass White Paper
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Ackermann et al, arXiv:2203.08096

High- + Ultrahigh-Energy Neutrinos
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Batista et al, arXiv:1903.06714.pdf

Cosmogenic Messengers
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Cosmogenic Messengers

Cosmogenic Neutrino Flux 
much lower due to 
mixed composition of 
UHECRs above 10s EeV
Observed by the 
Pierre Auger Experiment
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Batista et al, arXiv:1903.06714.pdf

Cosmogenic Messengers

Astrophysical Neutrinos 
observed by IceCube.
Possible sources
(multi-messenger transients)
can reach > 10s of PeV
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Astrophysical Neutrino Transients: 
Short Gamma-Ray Bursts

Kimura et al, arXiv:1708.07075
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Astrophysical Neutrino Transients: Binary Neutron Star Mergers

Venters et al, Snowmass2021, LOI, (2020) Fang & Metzger, arXiv:1707.04263
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Abraham et al
arXiv:2203.05591

Tau Neutrinos in the Next Decade: from GeV to EeV
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Water and Ice

Ground Arrays, Mountains, Valleys

Balloon-Borne experiments and Satellites
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Water and Ice

alleys, mountains, and ground 
arrays

RNO-G IceCube-Gen-2
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Ground Arrays, Mountains, Valleys
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water and ice

alleys, mountains, and ground 
arrays

Balloon-Borne experiments and Satellites

PUEO
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Sky Coverage HE-UHE Neutrinos

IceCube CoveragePOEMMA Coverage

Complementary

Venters et al arXiv:1906.07209



20Instrument and Mission Design for 
Astro 2020 Probe Class Missions ( 2017-2019)

POEMMA
Probe Of Extreme Multi-Messenger Astrophysics 

2 Identical Telescopes
4 m mirror
45o FoV Schmidt Optics
1,550 kg mass
590 W power
Data 1 GB/day

5yr Mission
Alt 525 km
Wide28.5o Inclination
95 min orbits
Separation 100s km



21

Limb for Neutrinos UHECR: 2-4 103 km

Observing Modes

Nadir for UHECR: Radius 200-400 km



Fluorescence from UHECRS
Cherenkov Emission of UHECRs

Tau Neutrino Events

UHECRsUHECRs

Tau Neutrino 

Tau lepton
Fluorescence

Cherenkov

EUSO-SPB2
Extreme Universe Space Observatory on a 

Super Pressure Balloon 2

2023 flight
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Field Test of the Cherenkov Telescope 
Telescope Array site in Utah

March 2022

Collaboration Meeting 
June 2022
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Concept of Neutrino Surveyor (POEMMA 360) 
- to observe 360o azimuth and 15o below limb
- Design based on EUSO-SPB2 Cherenkov Telescope
- Radio component (PUEO)
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Tau Neutrinos 

Cherenkov from Below Earth’s Limb

Neutrino Surveyor in Space
Observe Neutrino “Light”curves of MMA transients
Expand Supernoave-type studies to HE and UHEs



GCRO

IceCube-Gen2 

BEACON, Trinity, 
AshraNTA, TAROGE

RNO-G

ARIANNA

Future detectors of UHE Neutrinos

Future Looks 
Very Bright

In Neutrinos!

EUSO-SPB2

PUEO

Auger (Prime) 

TAx4
KM3Net

GVD

TAMBO


