
Nepomuk Otte

An Ultrahigh-Energy Neutrino 
Detector with a PeV Threshold

Georgia Tech
University of Utah
Durham University, UK
University of Padova, IT
University of Bari, IT
University of Perugia, IT
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Earth-Skimming Technique
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Diffuse Flux Sensitivity
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Diffuse Flux Sensitivity
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Diffuse Flux Sensitivity
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Trinity Observatory Layout
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Suitable sites for Trinity with existing infrastructure: 
   Frisco Peak, UT; Hawaii; Canary Islands La Palma and Tenerife

INFN Padova

Phys. Rev. D 99, 083012 (2019)

18 telescopes at three sites
60° x 5° wide-field-of-view Optics
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The Phases of Trinity
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Astrophysical Neutrinos

10 years

Pure tau-neutrino sample

Sources must turn off but where?

 → Need a low energy threshold
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Instantaneous Sky Coverage (One Site)

15° wide band 
             → 13% of sky

~50% of the sky observed 
every night

1-2 hours
Nightly exposure per source 
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Sensitivity to Transients (One Site)
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One-Year Sky Coverage (One Site)
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Sensitivity to Steady Sources (One Site)
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Timeline

2021 2025 2030

Demonstrator Prototype Trinity construction
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Trinity Demonstrator

Atmospheric monitoring
Long-term stability
Backgrounds
Camera concept
Remote operation
Analysis
...

 Davies Cotton optics
 1m2 mirror area
 5°x5° field of view
 256 pixel camera (0.3° resolution)
100 MS/s AGET readout

demonstrate:
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Frisco Peak: Site of the Eccles Observatory
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Demonstrator Optics

Fabricated and tested one telescope sector
Verified mechanical stability
Verified Optics performance

80% containment radius: 2.5mm

6 mm



Nepomuk Otte 17

Telescope Structure
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Camera

Copy of the EUSO-SPB2 Camera.
Field-tested at TA site in Utah this March. 
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Demonstrator Camera
Copy of the EUSO-SPB2 Camera
Field-tested at TA site in Utah this March 
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Conclusions

Trinity is a UHE-neutrino observatory with 
PeV threshold.

Trinity Demonstrator is under construction 
with the start of observations expected next 
year.

It uses the well understood air-shower 
imaging technique.

Complementary to in-ice and Earth-skimming 
radio detectors (energy range and sky 
coverage).

http://trinity-observatory.org/
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Backup
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1° veto region

4° signal region

3.5°
MAGIC FoV
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The Trinity Telescope Optics

 FoV 5° X 60°.
 5.6 m focal length.
 68 m2 mirror area  → 16 m2 in any direction.
 0.3° optical PSF.
 3,300 pixel camera.
 20 mm Winston cones coupled to 9 mm SiPMs.
 Thin-glass replica mirror technology ~$2k/m2.
 Implementation based on MAGIC structure.
 Rotates in elevation.
 $170k for one telescope.
 $330k for one camera.

Based on J. Cortina et al., Astrop. Physics 72 (2016) 46

Design INFN Padova

Astro 2020 APC White Paper  arXiv:1907.08727
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