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The nascent field of high-energy neutrino astrophysics
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P-ONE’s motivation

=771 Build on IceCube’s legacy
e Complement instantaneous field of view of all neutrino telescopes

Improved data p

«eand  CGoNtribute to a global network of neutrino telescopes

=1 Resolve sources in the Milky Way
|dentify more extragalactic neutrino sources
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Existing and planned Neutrino Telescopes

+ 3 new projects

20

proposed in China
— (TRIDENT, HUNT,
NEON)
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P-ONE site
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P-ONE site
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Focus on angular resolution
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Euclidean Universe approximation: N (> f) oc f=3/2
o5Xx better ang. Resolution -> 10x more extragalactic sources
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P-ONE Demonstrator Not to scale
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STRAW and STRAW-B

5-years operation of STRAW (98% uptime)
Attenuation Length ~30m @ 450nm

40K background quantified

Bioluminescence and biofouling identified as

main challenges
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Simulations of Bioluminescence

Navier-Stokes in 2-D, stitched to
make 3-D simulation

v=1,2,10cm/s

Organism density to match STRAW

observations

Use Firedrake / 4" Day code
Meighen-Berger et al. arXiv:2103.03816

Validate trigger algorithm
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P-ONE lines

1 km line with 20 modules

Connector-less design

18 Optical and 2 calibration modules

Many calibration systems, acoustic & optical
Sub-ns time synchronization

Deployment frame serves as anchor and contains
mooring network infrastructure
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P-ONE Optical Modules (P-OM)
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16 PMTs

« 3" Hamamatsu R14374-10
300-650 nm

TTS~1.3ns

QE ~ 27%

10 inserts for calibration
devices

Modular, spring-loaded
mounting structure

Optical gel pads to match
index of refraction
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Integration of the P-ONE-1 line @ TRIUMF
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Conclusions

Getting ready to deploy the first line in 2026!
Major design decisions have been taken
P-ONE Demonstrator: 2028

— P-ONE Vancouver Collab. Meeting 2025
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