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Summary

- Trinity is an ultra-high energy (UHE; >10 PeV) neutrino instrument.

Earth-skimming/air shower

imaging technique

- Detects Earth-skimming tau neutrinos via air-shower imaging.

- Low energy (10° GeV) threshold overlaps with lceCube.

- Distinguishes between different diffuse astrophysical neutrino flux
cutoff scenarios.

- Sensitive to transient neutrino sources.
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Science Cases

Ultra-High Energy (UHE) Cosmic Ray Composition

- UHE neutrinos are produced in interactions of UHECR with CMB photons.
- UHECR Protons produce more UHE neutrinos (GZK mechanism).

- Heavy elements produce fewer UHE neutrinos (photodisintegration).

- Neutrino flux depends on source evolution.

Astrophysical Neutrinos
- Trinity will measure the IceCube-detected astrophysical neutrino flux to higher energies.
- Spectral shape and flux measurements will help identify or exclude source classes.

- Possible detection of sources.

Neutrino-Flavor Mixing at Ultra-High Energies (>10° GeV)

Diffuse-Flux Sensitivity
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Detected Neutrinos

Simulated ten-year long observation for
baseline configuration, five-years for a
single telescope, and three-years for the
Trinity-demonstrator.

Assumed 20% duty cycle and spectral
index of -2.

Detections result in sensitive measures of
spectral cutoff.

Expect 70 events for pure power-law and 6
events for cutoff at ~10° GeV.

Detections based on cutoff

All Detected Neutrinos
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